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Canadian  Mining  J.  .  .  Canadian  Mining  Journal. 

Caoutchouc  et  Gutta-Percha  Le  Caoutchouc  et  le  Gutta-Percha. 

Cement  ....  Cement. 

*  Centr.  BaJct.  Par.  .  .  Centralblatt  fur  Bakteriologie,  Parasitenkunde  und 

Infektionskrankheiten. 

Centr.  Kunstdiingerind.  .  Centralblatt  fur  Kunatdungerindustrie. 

Centr .  Min.  .  .  .  Centralblatt  fur  Mineralogie,  Geologie  und  Palaeonto- 

logie. 

Centr.  Zuckerind.  .  .  Centralblatt  fur  Zuckerindustrie. 

C4ramique  ....  C^ramique. 

Ch.  of  Comm.  J.  .  .  Chamber  of  Commerce  Journal. 

Chemik  Polski  .  .  .  Chemik  Polski. 

Chsm.  App.  .  .  .  Chemische  Apparatus 

Chem.  Eng.  .  .  .  Chemical  Engineer. 

Chem.  Erde  .  .  .  Chemie  der  Erde. 

Chem.  Ind.  .  .  .  Chemische  Industrie. 

*Chem.  News  .  .  .  Chemical  News. 

Chem.  Trade  J. .  .  .  Chemical  Trade  Journal. 

Chem.  Umschau  Fett-Ind.  Chemische  Umschau  fiber  die  Fett-  und  Harz- Indus¬ 
trie. 

*Chem.  Weekblad  .  .  Chemisch  Weakblad. 

Chem.- Zeit.  .  .  .  Ohemiker-Zeitung. 

Chem .  Zeitsch .  .  •  •  Chemische  Zeitschrift. 

*Chem.  Zentr.  .  .  .  Chemisches  Zentralblatt. 

Chem.  and  Drug.  .  .  Chemist  and  Druggist. 

*Chim.  et  Ind.  .  .  .  Chimie  et  Industrie. 

Collegium  ....  Collegium. 

m  Compt.  rend .  .  .  .  Comptes  rendus  hebdomadaires  des  Stances  de  I* Aca¬ 

demic  des  Sciences. 

Compt.  rend.  PAcad.  d'Agric.  Comptes  rendus  des  Stances  de  l’Academie  d’ Agricul¬ 
ture  de  France. 

Compt.  rend .  Soc.  Biol.  .  Comptes  rendus  hebdomadaires  de  Stances  de  la  Soci6t6 

de  Bioloeie. 

Comptes  rend.  Trav.  Lab.  Comptes  rendus  des  Travaux  de  Laboratoire  de  Carls* 
Carlsberg  '  berg. 

D.  R,-P.  ....  Deutscher  Reichs-Patent. 

Dept.  Chem.  S.  Australia,  Department  of  Chemistry,  South  Australia,  Bulletins. 
Bull. 

Derm.  Woch.  .  .  .  Dermatologische  Wochenschrift. 

Deut.  Essigind.  .  .  .  Deutsche  Essigindustrie, 

Deut.  Meehan.  Zeit.  .  .  Deutsche  Mecnaniker  Zeitung. 

Deut.  med.  Woch.  .  .  Deutsche  medizinische  Wochenschrift. 

Deut.  Parfum.  Zeit.  .  .  Deutsche  Parfumerie  Zeitung. 

Deutg.  Zuckerind.  •  •  Deutsche  Zuckerindustrie. 

Econ.  Geol .  ....  Economic  Geology . 

Econ.  Proc.  Roy.  Dubl.  Soc.  Economic  Proceedings  of  the  Royal  Dublin  Society. 
Electrician  ....  Electrician. 

Elektrochem.  Zeits.  .  .  Elektrochemische  Zeitschrift. 

Eng.  and  Min.  J.  .  .  Engineering  and  Mining  Journal. 

Eng.  News  ....  Engineering  News. 

Eng.  Reo . Engineering  Record. 

Engrais  ....  L'Engrais. 


JOURNALS  FROM  WHICH  ABSTRACTS  ARE  MADE. 
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Abbreviated  Title. 
Exper.  Stat.  Rec. 

Fachl.  Mitt  Ost.  Tabak. 
Farber-Zeit. 

Farben-Zeit. 

Farm . 

Fermentforsch.  . 

Ferrum  . 

Feuerungstechnik 
Flora  .... 

Foldtani  Kozlony 

Fr.  Pat . 

Fuhlings  Landw.  Zeit. 

Gas . 

Gas  J »  •  p  •  .  . 

Gas  Rec.  .... 
*Gazzetta  .... 
Geol.  For.  Fork . 

Geol.  Mag .  .... 
Gerber  .... 

Gesundheitsing  . 

Gornosaw.  Djelo . 
Gummi-Zeit. 

Handle  Vijft.  Nat . 

Hawaii  Agric.  Exp.  Stat. 
Bull. 

Heart . 

Helv.  Chim.  Acta 
Hess.  Landw.  Zeits.  . 

Hyg.  Rundsch ..  . 

Iudian  Forest  Bull. 

Indian  J .  Med .  Res 
India-rubber  J.  . 

Ingenieur  .... 
Int.  Mitt.  Bodenk. 

Int.  Sugar  J. 

Int.  Z.  Metallog. 

Int .  Zeitsch .  phy$.*chcm. 

Biol. 

Iron  Steel  Inst.  Carnegie 
Schol.  Mem. 

Jahrb.  K.  K.  Geol .  Reichsanst 
Jahrb.  Min . 

Jahrb .  Min.  Beil.-Bd. 

Jahrb .  Radio&ktiv .  FleJc- 
tronih . 

Jahrb .  wise.  Bot .  . 

Jahresber.  Ges.  vaterl. 

KuUur . 

Jemk .  ^4«». 

J.  d*  Agric.  prat.  . 

*J.  Agric .  Jtes.  . 

*«/■.  Agric*  Sci .  . 

J.  d’Agric.  Trop. 

J.  Agric.  Victoria 
*  J'.  Amer .  Chem.  Soc. 

J.  Amer.  Leather  Chem. 
Assoc. 

.J.  Amer.  Med.  Assoc. 

J.  Amer.  Pharm.  Assoc. 


Journal. 

Experimental  Station  Record. 

Fachliche  Mitteilungen  der  Osterreichische  Tabakregie. 
Farber-Zeitung. 

Farben-Zeitung. 

The  Farm  (Russia). 

Fermentforschung. 

Ferrum. 

Feuerungstechnik. 

Flora. 

Foldtani  Kozlony. 

French  Patent. 

Fuhlings  Landwirtschaftliche  Zeitung. 

Het  Gas. 

Gas  Journal. 

Gas  Record. 

Gazzetta  chimica  i  tali  ana. 

Geologiska  Foreningens  i  Stockholm  Forhandlingar. 
Geological  Magazine. 

Gerber. 

Gesundsheitsingenieur. 

Gomosawodskoje  Djelo. 

Gummi-Zeitung. 

Handelingen  van  het  Vijftende  Natuur. 

Hawaii  Agricultural  Experiment  Station  Bulletins. 

Heart. 

Helvetica  Chimica  Acta. 

Hessische  Landwirthschaftliche  Zeitachrift. 
Hygienische  Rundschau. 

Indian  Forest  Bulletin. 

Indian  Journal  of  Medical  Research. 

India-rubber  Journal. 

De  Ingenieur. 

Internationale  Mitteilungen  fur  Bodenkunde. 
International  Sugar  Journal. 

Internationale  Zeitachrift  fUr  Metallographie. 
Internationale  Zeitschrift  fur  physikalisch-chemische 
Biologie. 

Iron  and  Steel  Institute,  Carnegie  Scholarship 
Memoirs. 

Jahrbuch  der  K.  K.  geologischen  Reichsanstalt. 

Neues  Jahrbuch  fUr  Mineralogie,  Geologie  und 
Palaeontologie. 

Neues  Jahrbuch  fur  Mineralogie,  Geologie  und  Palae¬ 
ontologie,  Beilage-Band. 

Jahrbuch  der  Radioaktivitat  und  Elektronik. 

Jahrbuch  fur  wissenschaftliche  Botanik. 

Jahresbericht  der  schlesischen  Gesellschaft  fur  vater- 
landische  Kultur. 

Jem-kontorets  Aunaler. 

Journal  d’ Agriculture  Pratique. 

Journal  of  Agricultural  Research. 

Journal  of  Agricultural  Science. 

Journal  d’Agriculture  Tropique. 

Journal  of  Agriculture,  Victoria. 

Journal  of  the  American  Chemical  Society. 

Journal  of  the  American  Leather  Chemists’  Associa- 
tion. 

Journal  of  the  American  Medical  Association. 

Journal  of  the  American  Pharmaceutical  Association. 


Vlll 
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Abbreviated  Title. 

J.  Assoc.  Off.  Agric.  Chem. 

*J.  Biol .  Chem.  . 

J.  Board  Agric.  . 

J.  Canad.  Min.  Inst.  . 

J.  Chem.  Ind.  Tokyo  . 

J.  Chem.  Met.  Soc.  S.  Africa 

J.  Chim.  physique 
J.  Coll.  Agric.  Sapporo 
J.  Coll.  Agric.  Tohoku 

J.  ColL  Agric.  Tokyo  . 

J.  Coll.  Eng.  Univ.  Tokyo 

*J.  Coll.  Sci .  Tokyo 

J.  Exp.  Med. 

J.  Franklin  Inst. 

J.  Gasbeleucht.  . 

J.  gen .  Physiol.  . 

J.  Genetics  .  * 

J.  Geol . 

J.  Geol.  Soc.  Tokyo 

J.  Hygiene  .... 
J.  Imp.  Gas  Assoc.  Tokyo 
J.  Ind.  Eng.  Chem.  . 

J.  Inst.  Brewing 
J.  Inst.  Petroleum  Tech. 

J.  Inst.  Sanit.  Eug.  . 

J.  Landw . 

J.  Manchester  School  Tech. 
J.  Marine  Biol .  Assoc.  U.K. 

J.  Med.  Res. 

J.  Path.  Bad. 

J.  Pharm.  Chim. 

J.  Pharm.  Expt.  Ther. 

*J.  Physical  Chem . 

J.  Physiol . 

J.  Physiol .  Path.  gtn.  . 

*J.  pr.  Chem. 

J.  Proc.  A  sialic  Soc.  Bengal. 

J.  Roy.  Agric,  Soc. 

J.  Roy.  Army  Med.  Corps  . 
J.  Roy.  Hort.  Soc. 

J.  Roy.  Soc.  New  South 
Wales. 

J.  Roy .  Soc.  West  Australia 
*J.  Russ.  Phys.  Chem.  Soc. 

J.  Scot .  Met.  Soc . 

J.  Soc.  Arts 

J.  Soc,  Dyers  and  Col. 

J.  Soc.  Russe  M6tall.  « 

J.  S.  African  Assoc.  Anal. 
Chem. 


Journal. 

Journal  of  the  Association  of  Official  Agricultural 
Chemists. 

Journal  of  Biological  Chemistry,  New  York. 

Journal  of  the  Board  of  Agriculture. 

Journal  of  the  Canadian  Mining  Institute. 

See  Kogyo*  Kwagaku-Zasshi. 

Journal  of  the  Chemical,  Metallurgical,  and  Mining 
Society  of  South  Africa. 

Journal  de  Chimie  physique. 

Journal  of  the  College  of  Agriculture,  Sapporo,  Japan. 
Journal  of  the  College  of  Agriculture,  Tohoku  Impe¬ 
rial  University,  Japan. 

Journal  of  the  College  of  Agriculture,  Tokyo  Imperial 
University,  Japan. 

Journal  of  the  College  of  Engineering,  University  of 
Tokyo. 

Journal  of  the  College  of  Science,  Imperial  University 
of  Tokyo. 

Journal  of  Experimental  Medicine. 

Journal  of  the  Franklin  Institute. 

Journal  fur  Gasbeleuchtung  und  Waaserversorgung. 
Journal  of  general  Physiology. 

Journal  of  Genetics. 

Journal  of  Geology. 

Chishitsugaku  Zasshi  (Journal  of  the  Geological 
Society  of  Tokyo). 

Journal  of  Hygiene. 

Journal  of  the  Imperial  Gas  Association  of  Tokyo. 
Journal  of  Industrial  and  Engineering  Chemistry. 
Journal  of  the  Institute  of  Brewing. 

Journal  of  the  Institute  of  Petroleum  Technologists. 
Journal  of  the  Institute  of  Sanitary  Engineers. 

Journal  fur  Landwirtschaft. 

Journal  of  the  Manchester  School  of  Technology. 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom. 

Journal  of  Medical  Research. 

Journal  of  Pathology  and  Bacteriology. 

Journal  de  Pharmacie  et  de  Chimie. 

Journal  of  Pharmacology  and  Experimental  Thera¬ 
peutics. 

Journal  of  Physical  Chemistry. 

Journal  of  Physiology. 

Journal  de  Physiologic  et  de  Pathologic  g4n4rale. 
Journal  fur  praktische  Chemie. 

Journal  and  Proceedings  of  the  Asiatic  Society  of 
Bengal. 

Journal  of  the  Royal  Agricultural  Society. 

Journal  of  the  Royal  Army  Medical  Corps. 

Journal  of  the  Royal  Horticultural  Society. 

Journal  and  Proceedings  of  the  Royal  Society  of  New 
South  Wales. 

Journal  of  the  Koval  Society  of  West  Australia. 
Journal  of  the  Physical  and  Chemical  Society  of 
Russia. 

Journal  of  the  Scottish  Meteorological  Society  . 

Journal  of  the  Royal  Society  of  Arts. 

Journal  of  the  Society  of  Dyers  and  Colourists. 

Journal  de  la  Soci6t4  Russe  de  M6tallurgie. 

Journal  of  the  South  African  Association  of  Analytical 
Chemists. 


JOURNALS  FROM  WHICH  ABSTRACTS  ARE  MADE. 
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Abbreviated  Title. 

J.  Textile  Inst.  . 

J.  Usines  Gaz 

J.  Washington  Acad.  Sci.  . 

J.  West  Scotland  Iron  Steel 
Inst. 

K.  Svenska  Vet.-Akad. 
Handl. 

Kali . 

Karbid  u.  Azet.  .  * 

Kentucky  Exp.  Stat.  Bull. 
Keram.  Rundsch. 

Kew  Ball. 

Kiserlet  Kozl. 

Klein  u.  Mittelbrauer  . 
Kongl.  Landtbr.  Handl. 
Tidskr. 

Kogyo-Kwagaku-Zasshi  (J. 

Chem.  Ind.  Japan). 

*  Kolloid  Zeitsch . 

*Koll.  Chem .  Beihefte  . 
Kosmos  . 

Kuhn-Archiv 
Kunststoffe 
Lancet  . 

Landw.  Jahrb.  • 

Landw.  Versuchs.-Stat. 
Leather  Trades  Rev.  . 
Leather  Trades  Year  Book  . 
Leather  World  . 

Ledertech.  Rundsch.  . 
Leipzig.  Monatech.  Textil- 
Ind. 

Le  Radium, 

LTnd.  Chimica  . 

LTnd.  Chimique . 

Lilly  Sci.  Bull.  . 

Local  Govt.  Bd.  Reports 
Louisiana  Bull.  . 

Louisana  Planter 
Lunds.  Vniv .  Arsskr.  . 
Math.  6s  TtrrrUs .  J&rt. 

Mat.  Grasses 

Medd.  K.  Vetenskapsakad. 
Nobel- Inst. 

Medd .  on  Qronland  . 

Med,  Chron. 

Med.  Klinik 

Mem.  Acad.  Sci.  Petrograd . 

Mem.  Accad.  Lined  . 

Mem.  Accad.  Sci .  Torino  . 

Mem.  Coll.  Sci .  Kydtd 

Mem.  Coll.  Sci.  and  Eng. 

Kyoto  Imp.  Univ. 

Mem.  Dept.  Agric.  India  . 
Mem.  Manchester  Phil.  Soc. 

M4m.  Poudres  et  Salpetres . 


Journal. 

Journal  of  the  Textile  Institute. 

Journal  des  Usines  k  Gaz. 

Journal  of  the  Washingtop  Academy  of  Science. 
Journal  of  the  West  of  Scotland  Iron  and  Steel 
Institute. 

Kongliga  Svenska  Yetenskaps  Akademiens  Hand* 
lingar. 

Kali. 

Karbid  und  Azetylen. 

Kentucky  Experimental  Station,  Bulletin. 

Keramisch  Rundschau. 

Kew  Bulletin. 

Kiserlet  Kozlem4nyek. 

Klein  und  Mittelbrauer. 

See  Bull.  Agric.  Intell. 

Kogyo-Kwagaku-Zasshi  (Journal  of  Chemical  Industry, 
Japan). 

Kolloid  Zeitschrift. 

Kolloid-chemische  Beihefte. 

Kosmos  (Lemberg). 

Kuhn-Archiv. 

Kunststoffe. 

The  Lancet. 

Landwirtschaftliche  Jahrbiicher. 

Die  landwirtschaftlichen  Versuchs-Stationen. 

Leather  Trades  Review. 

Leather  Trades  Year  Book. 

Leather  World. 

Ledertechnische  Rundschau. 

Leipziger  Monatschrift  fur  Textil-Industrie. 

Le  Radium. 

L’Industria  Chimica. 

L’Industrie  Chimique. 

Lilly  Scientific  Bulletin. 

Local  Government  Board  Reports. 

Louisiana  Bulletin. 

Louisiana  Planter. 

Lunds  Universitets  Irs-skrift. 

Mathematikai  4s  Term4szettudomanyi  Ertesito,  Buda¬ 
pest. 

Les  Mati&res  Grasses. 

Meddelanden  fran  Kongl-Vetenskapsakademiens  Nobel- 
Institut. 

Meddelser  on  Gronland. 

Medical  Chronicle. 

Medizinesche  Klinik. 

M6 moires  de  l’Academie  Imperiale  des  Sciences  de 
Petrograd. 

Memorie  della  Reale  Accademia  dei  Lincei. 

Mem  one  della  Reale  Accademia  delle  Scienze  di 
Torino. 

Memoirs  of  the  College  of  Science,  Kyoto  Imperial 
University. 

Memoirs  of  the  College  of  Science  and  Engineering, 
Kydto  Imperial  University. 

Memoirs  of  the  Department  of  Agriculture  in  India. 
Memoirs  nnd  Proceedings  of  the  Manchester  Literary 
and  Philosophical  Society. 

M4moriale  des  Poudres  et  Salpetres. 
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Abbreviated  Title. 


Journal. 


Mem.  Soc.  Ing.  Civ.  . 

Mem.  Soc .  Natur.  Kiev 
Mem .  Soc .  Toscana  Sci .  Mat. 

Metall  u.  Erz  . 

Met.  and  Chem.  Eng. 
Metallurgie 

Metrop.  Water  Bd.  Rep.  . 
Milch.  Zentr. 

Min.  Mag. .... 

Min.  and  Eng.  Rev.  . 
Ministry  of  Agric.  Egypt. 

Tech.  Sci.  Service 
Mitt.  Centralst.  wiss.-teclm. 
Unters. 

Mitt  deut.  Landw.-Ges. 

Mitt.  deut.  milchwirt.  Ver. 

Mitt,  geol .  Landesanst. 

Mitt.  k.  Materialpriif. 

Mitt.  k.  k.  Techn.  Ver- 
suchsamte8 
Mitt.  med.  Ges.  Tokyo 

Mitt.  Natur/orsch.  Ges. 

Halle . 

Molk.-Zeit. 

*Monatsh . 

Monatsk.  Math .  Physik 
*Mon.  Sci . 

Montan.  Rundsch. 

Month.  Hot.  Roy .  Astr.  Soc . 

Miinch.  med .  Woch.  . 
Mycol.  Zentr. 

Nachr .  Ges.  JViss.  Got¬ 
tingen. 

Nature  .... 
Naturwiss. 

Naturw.  Rrfsch.  . 
Nephthanoje  Djelo 
New  York  Agr.  Expt.  Sta. 
Bull. 

New  Zealand  Dominion 
Laby.  Kept. 

Nova  Acta  Soc.  Sci.  .  . 

Nuovo  Cim. 

dfvers.  Finska  Vet.- Soc. 

Oelmotor  .... 
Oesterr.  Chem.-Zeit.  . 
Oesterr.  Z.  Beig-  u.  Httt- 
tenw. 

Oil  and  Colour  Trades  J.  . 
Oil,  Paint,  and  Drug  Rep. . 


Memories  de  la  Soci£t£  des  Ing&iieurs  Civils  de 
France. 

Memoires  de  la  Societe  des  Naturalistes  de  Kiev. 

Memorie  della  Society  Toscana  di  Scienze  naturali 
residente  in  Pisa. 

Metall  und  Erz. 

Metallurgical  and  Chemical  Engineering. 

Metallurgie. 

Metropolitan  Water  Board  Reports. 

Milchwirtschaftliches  Zentralblatt. 

Mineralogical  Magazine  and  Journal  of  the  Mineral¬ 
ogical  Society. 

Mining  and  Engineering  Review. 

Ministry  of  Agriculture  of  Egypt.  Technical  Science 
Service. 

Mittheilungen  aus  der  Centralstelle  fur  wisaenschaft* 
lich-technische  Untersuchungen. 

Mittheilungen  der  deutschen  Landwirthschafts-Gesell- 
schaft. 

Mitteilungen  dea  deutschen  milchwirtschaftlichen 
Yereins. 

Mittheilungen  der  geologischen  Landes&nstalt  von 
Elsass-Lothringen. 

Mittheilungen  aus  dem  koniglichen  Materialpriifungs- 
amt  zu  Gross-Lichterfelde  West. 

Mittheilungen  des  k.  k.  Technischen  Yersuchsamtes. 

Mittheilungen  der  medizinischen  Gesellschaft  zu 
Tokyo. 

Mittheilungen  der  Naturforschenden  Gesellschaft  zu 
Halle. 

Molkerei-Zeitung. 

Monatshefte  fiir  Chemie  und  verwandte  Teile  anderer 
Wissenschaften. 

Monatshefte  fiir  Mathematik  und  Physik. 

Moniteur  Scientifique. 

Montanische  Rundschau. 

Monthly  Notices  of  the  Royal  Astronomical  Society, 
London. 

Miinchener  medizinische  Wochenschrift. 

Mycologisches  Zentralblatt. 

Nachrichten.  von  der  Koniglichen  Gesellschaft  der 
Wissenschaften  zu  Gottingen. 

Nature. 

Die  Naturwissenschaften. 

Naturwissenschaftliche  Rundschau. 

Nephthanoje  Djelo. 

New  York  Agricultural  Experiment  Station  Bulletins. 

New  Zealand  Dominion  Laboratory  Reports. 

Nova  Acta  Regiae  Societatis  Scientiarum  Upsaliensis. 

II  Nuovo  Cimento. 

Ofversigt  af  Finska  Vetenskaps-Societetens  Forhand- 
lingar,  Helsingfors. 

Der  Oelmotor. 

Oesterreichische  Chemiker- Zeitung. 

Oesterreichische  Zeitschrift  furBerg-  und  Httttenwesen. 

Oil  and  Colour  Trades  Journal. 

Oil,  Paint,  and  Drug  Reporter. 
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Abbreviated  Title. 
Oversigt  Danske  Fid.  Selsk. 


P.  . 

Pahasapa  Quart 
Paper 

Paper  Maker 
Paper  Making 
Papier  fabr. 

Papier-Zeit. 

Perf.  and  Essent.  Oil  Rec.  . 
Per.  spis ♦  Sofia 
Petroleum  . 

PfliigePs  Archiv 

• 

Pharm.  J.  . 

Pharm.  Post. 

Pharm.  Weekblad 
Pharm.  Zeit. 

Pharm.  Zentr.-h. 
Pharmazevt  J. 

Phil.  Mag . . 

Phil.  Trans. 

Philippine  J.  Sci. 

Phot.  Ind,. 

Phot.  J. 

Phot.  Korr. 

Phot.  Rundsch. 

Physical  Rev. 

Physikal.  Zeitsch. 

Porto  Rico  Exper.  Stat.Bull. 
Proc .  Amer.  Phil.  Soc . 

Proc.  Amer .  Physiol.  Soc.  . 
*Proc .  Amer.  Soc.  Biol. 
Chem. 

Proc.  Amer.  Sec.  Civ.  Eng. 


Proc.  Amer.  Soc.  Testing 
Materials 

Proc.  Amer.  Wood  Pre¬ 
servers'  Assoc. 

Proc.  Austral.  Inst.  Min. 
Eng. 

Proc.  Brit.  Foundrymen's 
Assoc. 

Proc .  Camb.  Phil .  Soc. 

Proc.  Durham  Phil.  Soc.  . 
Proc.  Eng.  Soc.  W.  Pa. 


Proc.  Inst.  Civ.  Eng. . 
Proc.  Inst.  Mech.  Eng. 


Proc.  Inst.  Min.  and  Met.  . 


*Proc.  K.  Akad.  TFetensch. 

Amsterdam. 

Proc.  Nat.  Acad.  Sci . 

Proc.  Nova  Scotia  Inst.  Sci. 
Proc.  Phil.  Soc.  Glasgow 
Proc.  Physical  Soc.  London . 


Journal. 

Oversigt  over  det  Kongelige  Danske  Videnskabemes 
Selskab  Forhandlingar. 

Proceedings  of  the  Chemical  Society. 

Pahasapa  Quarterly. 

Paper. 

Paper  Maker. 

Paper  Making. 

Papier- Fabrikant. 

Papier-Zeitung. 
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PART  I. 


Organic  Chemistry. 


The  Addition  of  Hydrogen  Bromide  to  Allyl  Bromide. 

A.  F.  Holleman  and  B.  F.  H.  J.  Matthes  ( Proc .  K .  Akad . 
Wetensch.  Amsterdam,  1918,  21,  90 — 91). — In  bright  light,  hydro¬ 
gen  bromide  is  absorbed  by  allyl  bromide  with  the  almost  quantita¬ 
tive  formation  of  trimethylene  bromide,  b.  p.  167'l°/760  mm.  j  in 
the  dark,  on  the  other  hand,  absorption  proceeds  much  more  slowly 
and,  whilst  trimethylene  bromide  is  the  main  product,  considerable 
amounts  of  propylene  bromide  are  also  formed.  H.  W. 

Monohydrochloride  of  Isoprene.  Ossian  Aschan  ( Ber 
1918,  51,  1303 — 1307). — Isoprene,  which  had  been  prepared  from 
commercial  d-limonene  by  means  of  the  isoprene  lamp  and  kept  for 
four  years  at  4 — 8°,  was  fractionated  and  the  portion,  b.  p. 
34 — 35*5°,  Df  0*6765,  was  mixed  with  6%  of  dry  ether,  cooled  in  a 
mixture  of  snow  and  sodium  chloride,  and  treated  with  hydrogen 
chloride.  The  product,  after  being  washed  with  water  and  dried, 
was  fractionated.  The  first  three  fractions,  b.  p.  65 — 90°,  were 
treated  again  in  the  same  way.  The  fraction,  b.  p.  107 — 110°, 
contains  isoprene  monohydrochloride ,  C5H9C1,  b.  p.  109°, 

D40  0*9335,  which  has  an  odour  resembling  that  of  allyl  chloride, 
combines  with  hydrogen  chloride  to  form  isoprene  dihydrochloride 
(Bouchardat’s  dichlorowpentane),  b.  p.  145 — 146°,  D24°l*0654,  and 
reacts  with  bromine  in  cold  chloroform  to  form  a  yellow,  viscous 
oil,  C5H9ClBr2,  which  cannot  be  distilled  without  decomposition. 
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The  isoprene  monohydrochloride,  b.  p.  85 — -91°,  D  0*868,  described 
by  Bouohardat  in  1879,  was  almost  certainly  tert.-isoa,mjl  chloride. 
Isoprene  prepared  from  eZ-limonene  as  above  contains  /3-methyl-A^- 
butylene.  C.  S. 

Optically  Active  Propylene  Glycol  and  Optically  Active 
/i-lxyaruxyjoutync  Acia.  jAul  AnnniiHALnnjN  ana  Loon  jmohwalo 
{ tier.,  1918,  OX,  131u — 1 322). — The  specific  rotations  of  the  opti¬ 
cally  active  tats  previously  prepared  (A.,  1914,  i,  801)  are  unex¬ 
pectedly  small,  and  active  propylene  glycol  has  therefore  been  pre¬ 
pared  m  the  hope  that  from  it  will  be  obtained  more  suitable 
substrates  for  the  study  of  ferment  action. 

The  desired  glycol  cannot  be  isolated  from  the  mixture  obtained 
by  the  action  of  nitrous  acid  on  optically  active  propylenediamine. 

Attempts  to  resolve  /3-bromo-^-propylamine  by  tartaric,  bromo- 
camphorsulphonic,  or  bromosuccinic  acid,  formyl-leucine,  or  similar 
compounds  failed,  uncrystallisable  syrups  being  obtained;  the  reso¬ 
lution  of  j8-chloro-?i-propylamine,  however,  is  readily  effected.  A 
solution  of  allylamine  hydrochloride  is  saturated  at  0°  with  hydro¬ 
gen  chloride  and  heated  in  a  sealed  tube  at  110 — 120°  for  live  to  six 
hours,  the  resulting  /3-chloro-/£-propylamine  is  isolated  and  treated 
in  ether— alcohol  solution  with  ef-tartaric  acid  (1  mol.) ;  the  precipi¬ 
tate,  after  being  recrystallised  ten  times  from  hot  water,  yields  a 
d -tartrate,  m.  p.  109*5°,  [a]{,8  +36*72°  in  water,  from  which 
d-fi-chloro~n-propylamine  hydrochloride,  C3H9NC12,  m.  p.  179*5°, 
[ajo  +34*80°  in  water,  is  prepared.  An  aqueous  solution  of  the 
J-tartrate  at  about  10°  is  converted  by  sodium  nitrite  into 
d -$~chloro-a-propanol,  b.  p.  40 — 41°/ 15  mm.,  [a]1^  +9*26°.  Since 
the  latter  could  not  be  obtained  quite  pure  it  was  added  to  aqueous 
potassium  hydroxide  at  50—70°,  and  thus  converted  into 
d-propylene  oxide ,  b.  p.  36*5 — 38°,  [a]^  +12*72°,  which  has  been 
prepared  by  Le  Bel  in  a  very  impure  state  by  fermentation.  cZ-Pro- 
pylene  oxide  is  extensively  racemised  by  water,  and  on  this  account 
must  be  removed  by  distillation  as  rapidly  as  possible  from  the 
aqueous  alkali  employed  in  its  preparation  (above).  When  added 
slowly  to  well-cooled,  anhydrous  formic  acid,  it  is  converted  into 
the  formate  of  propylene  glycol,  which  is  readily  hydrolysed  by 
15%  hydrochloric  acid,  yielding  d-propylene  glycol,  b.  p.  95°/ 15  mm., 
fajo  +13*71°  in  water.  The  cZ-glycol  reacts  with  butyryl  chloride 
in  chloroform  solution  to  form  d  -propylene  glycol  dibutyrin, 
b.  p.  95— 105°/15  mm.,  a  +2*05°  in  1-dcm.  tube. 

The  following  Z-compounds  are  described :  1  -fi-chloro-n-propyl- 

amine  hydrochloride ,  —17*07°  in  water;  1  -/3-chloro-a- propanol, 

[a]!,8  —2*92°;  1  -propylene  oxide ,  [a]],8  —8*26°;  1  -propylene  glycol, 
la]r>  —8*97°  in  water. 

A  synthesis  of  the  optically  active,  biologically  important  jS-hydr- 
oxybutyric  acid  has  been  effected  and  its  configuration  determined. 
The  addition  of  hydrogen  cyanide  to  ^-propylene  oxide  does  not  lead 
to  a  satisfactory  result.  ef-Propylene  oxide  was  therefore  converted 
by  cold  hydrobromic  acid  into  \-f}-bromoi$opropyl  alcohol , 
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OH’CHMe’CHgBr,  b.  p.  45 — 50°/ 15  mm.,  a  —  2’05°  in  1-dcm.  tube, 
which  reacts  readily  with  potassium  cyanide  in  boiling  alcohol  to 
give  l-p~hydroxybutyronitriie ,  b.  p.  99— 100°/ 15  mm.,  [a]Jf  — 10'03° 
in  water.  The  last  substance  is  hydrolysed  by  hot  concentrated 
hydrochloric  acid,  and  yields  (-/3-hydroxybutyric  acid,  the  sodium 
salt  of  which  lias  [a]1^  — 13'28°  in  water. 

f/-/TChloro-a-propanol  is  oxidised  by  ammonium  dichromate  and 
dilute  sulphuric  acid  at  the  ordinary  temperature,  and  yields 
/-a-chloropropionic  acid,  which  is  converted  into  Z-alanine  by  aqueous 
ammonia. 

The  preceding  conhgurative  relations  are  shown  thus  : 


d-/2-Chloro-a-propanol 


d-propylene  oxide  — > 

l-[3  hydroxybutyric  acid 


'S- 


^-a-chloropropionie  acid 


/-alanine 


C.  S. 

Synthesis  of  Optically  Active  Glycerophosphoric  Acid. 

Emil  Abderhalden  and  Egon  Eichwald  ( Ber .,  1918,  51 

1308 — -1312). — Since  the  naturally  occurring  glycerophosphoric  acid 
is  optically  active  (Willstatter  and  Liidecke,  A.,  1904,  i,  1067),  one 
of  the  first  steps  in  the  synthesis  of  a  phosphatide  must  be  the  syn¬ 
thesis  of  glycerophosphoric  acid  in  the  optically  active  form.  The 
authors,  employing  the  optically  active  halogenhydrins  and  epi- 
hydrins  previously  prepared  by  them  (A.,  1914,  i,  801),  obtained 
unsatisfactory  results  when  they  attempted  to  add  phosphoric  acid 
to  Z-epihydrin  alcohol,  epichlorohydrin,  or  epibromohydrin,  and  un¬ 
successful  results  when  they  attempted  to  esterify  monochlorohydrin 
or  monobromohydrin  with  anhydrous  phosphoric  acid,  but  achieved 
success  by  using  Fischer’s  pyridine-phosphoryl  chloride  method. 
Phosphoryl  chloride  is  added  slowly  to  a  solution  of  tZ-a-bromo- 
hydrin  in  dry  pyridine,  the  temperature  being  kept  below  —10°; 
ice-water  is  added  after  one  to  two  hours,  the  solution  is  shaken 
with  sufficient  silver  to  remove  the  chlorine  (an  excess  must  be 
avoided),  filtered,  treated  with  hydrogen  sulphide,  again  filtered, 
and  evaporated  in  a  vacuum  to  remove  the  hydrogen  sulphide  and  a 
portion  of  the  pyridine.  Barium  hydroxide  in  excess  is  added,  the 
mixture  is  diluted,  and  then  concentrated  in  a  vacuum  to  remove 
the  remainder  of  the  pyridine ;  the  barium  in  the  filtered  solution  is 
exactly  precipitated  with  sulphuric  acid,  and  after  filtering  again 
the  filtrate  is  without  delay  treated  with  10%  lithium  hydroxide 
solution,  after  twenty-four  hours  evaporated  to  a  small  volume  in  a 
vacuum,  heated  at  80°  for  one  hour,  cooled,  neutralised  with  hydro- 
bromic  acid,  and  evaporated  in  a  vacuum,  until  crystals  begin  to 
appear ;  these  are  redissolved  by  adding  a  few  c.c.  of  water,  and  the 
filtered  solution  is  treated  with  alcohol.  The  precipitate  is  dis¬ 
solved  in  water  and  precipitated  by  alcohol,  and  after  a  repetition 
of  this  treatment  is  free  from  lithium  bromide.  The  product  is 

b  2 
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nearly  pure  lithium  d-glycero  phosphate,  C6H706PLi2,  [cc]jf  +  351°  in 
aqueous  solution.  Lithium  \-glycerophosphate  was  also  prepared, 
having  [a]{>8  “3’02°.  By  using  alcoholic  instead  of  aqueous  lithium 
hydroxide,  a  glycerophosphate  having  [a]J?  +  6‘26°  was  obtained, 
but  the  higher  value  may  be  due  to  a  partial  conversion  of  the 
glycerophosphate  into  the  epihydrinphosphate, 

(~i  □ 

^_;>CH*CH2-0-P0(0Li)2.  C.  S. 

Preparation  of  Ethyl  Acetate  from  Acetaldehyde. 

Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.,  308043; 
from  Chem.  Zentr 1918,  ii,  693). — The  process  depends  on  the  use 
of  a  solution  of  aluminium  eth oxide,  Al(OEt)3,  which  contains  at 
the  most  only  traces  of  halogen  compounds,  in  an  organic  solvent  of 
high  boiling  point,  such  as  solvent  naphtha.  With  such  solutions, 
which  allow  the  most  favourable  temperature  to  be  readily  main¬ 
tained,  the  yield  of  practically  pure  ethyl  acetate  exceeds  85%  of 
that  theoretically  possible;  at  the  same  time,  the  duration  of  the 
action  is  considerably  decreased,  and  the  consumption  of  aluminium 
ethoxide  is  reduced  to  3 — 5%  of  the  acetaldehyde.  H.  W. 

The  Velocity  of  Hydration  of  the  Anhydrides  of  some 
Fatty  Acids.  P.  E.  Verkade  (Bee,  trav.  chim.,  1918,  37, 
315 — 354). — A  theoretical  discussion  of  work  already  published 
(compare  A.,  1914,  ii,  256;  1916,  ii,  234,  607),  in  which  the  author 
shows  that  the  process  of  hydration  is  much  more  complicated  than 
is  shown  by  the  equation  (R*C0)20-|-H20  =  2R*C02H.  W.  G. 

Configuration  of  Organic  Compounds  and  their  Relation 
to  Chemical  and  Physical  Properties.  II.  Arthur  Michael 
(/.  Amer.  Chem .  Soc.,  1918,  40,  1674 — 1707).— A  continuation  of 
the  theoretical  discussion  of  the  subject  (compare  A.,  1918,  i,  249). 
The  relationship  between  the  configuration  of  unsaturated  acids 
and  their  physical  properties  (density,  m.  p.,  b.  p.,  viscosity,  optical 
activity,  magnetic  rotation)  is  examined,  and  the  connexion  between 
configuration  and  chemical  properties  (addition,  stereomutation, 
catalysis,  esterification)  discussed.  H.  W. 

Determination  of  the  Configuration  of  cis-trans- Isomeric 
Substances.  J.  Boeseken  and  Ohr.  van  Loon  ( Proc .  K,  Akad. 
Wetensch.  Amsterdam ,  1918,  21,  80 — 89). — A  theoretical  paper,  in 
which  the  methods  of  determining  the  configuration  of  cis-trans 
isomerides  are  critically  discussed  and  their  applicability  to  various 
types  of  compounds  considered.  H.  W. 

Electronic  Constitutions  of  Acetoacetic  and  Citric  Acids 
and  some  of  their  Derivatives.  Milton  Th.  Hanke  and  Karl 
K.  Koessler  (J.  Amer .  Chem .  Soc.,  1918,  40,  1726 — 1732). — A 
consideration  of  the  formation  of  acetonedicarboxylic  acid  from  citric 
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acid,  of  its  relationships  to  acetone  and  acetoacetic  acid,  of  the  con¬ 
nexion  between  the  latter  and  acetic  acid,  and  of  those  between 
acetic  acid  and  keten,  leads  tlie  author  to  propose  the  electronic 
formulae  (I)  and  (II)  for  acetoacetic  and  citric  acids  respectively : 
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H.  W. 


Pasteur's  Principle  of  the  Relation  between  Molecular 
and  Physical  Asymmetry.  V.  Optically  Active  Complex 
Salts  of  Iridium-trioxalic  Acid.  F.  M.  Jaeger  ( Proc .  K.  Akad . 
Wetensch  Amsterdam ,  1918,  21,  203 — 214). — Racemic  potassium 
iridium  oxalate,  K3[Ir(C204)3],4|H20  (A.,  1918,  i,  4),  has  been 
resolved  into  its  optically  active  components  by  means  of  the 
strychnine  salt,  thus  demonstrating  for  the  first  time  the  possibility 
of  a  partial  asymmetry  in  the  case  of  iridium  as  the  central  atom. 

Strychnine  d-iridinm  oxalate ,  (C21H2202N2)g[Ir(C204yn],31H20, 
forms  pale  yellow,  very  fine  needles;  the  corresponding  \-salt 
(  +  3H20)  crystallises  in  somewhat  thicker  needles. 

d -Potassium  iridium  oxalate  (  +  H20),  large  orange-coloured,  flat¬ 
tened,  triangular  bipyramids  (a :  c  —  1 :  0*9520  ;  a  =  100°20/),  has 
D20  2*734;  the  corresponding  7-salt  is  also  described.  As  in  the  case 
of  the  oppositely  rotating  rhodium  salts  (A.,  1918,  i,  3),  a  non- 
superposable  hemihedrism  accompanies  the  contrary  power  of  rota¬ 
tion. 

The  specific  rotation  of  the  salts  in  aqueous  solution  for  differing 
concentrations  and  for  light  of  varying  wave-length  has  been  investi¬ 
gated,  and  the  results  are  given  in  a  series  of  tables  and  graphs,  for 
details  of  which  the  original  communication  must  be  consulted.  In 
the  case  of  the  potassium  salts,  the  slope  of  the  graph  is  quite  dif¬ 
ferent  from  that  found  with  the  corresponding  rhodium  salt,  thus 
showing  the  preponderating  influence  of  the  special  nature  of  the 
central  metallic  atom  on  the  specific  light  absorption  (colour)  of 
these  salts  and  on  the  whole  character  of  the  rotation  dispersion. 

H.  W. 

Pasteur's  Principle  of  the  Relation  between  Molecular  and 
Physical  Asymmetry.  VI.  The  Fission  of  Potassium  Rho¬ 
dium  Malonate  into  its  Optically  Active  Compounds.  F.  M. 

Jaeger  and  William  Thomas  (Proc.  K.  Akad.  Wetensch  Amster¬ 
dam ,  1918,  21,  215 — 224). — The  resolution  of  r-potassiurn  rhodium 
malonate,  [Rh ( C8H2 04  )3  ]  K  3 , 3  H2  O  (A.,  1918,  i,  4),  is  effected 
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through  the  cinchonine  salts  and  subsequent  decomposition  of  the 
latter  by  potassium  iodide.  Cinchonine  1  -rhodium  malonaie 
( -f  |H20)  is  less  soluble  in  water  and  less  stable  to  heat  than  the 
corresponding  <7-salt  (-f  3HzO).  d-  and  1  -Potassium  rhodium  malon - 
ate$  form  pale  yellow  crystals;  measurements  of  the  Z-salt  showed 
the  crystals  to  belong  to  the  monoclinic-sphenoidal  class  (a:h\c~ 

1/0637  : 1  :  1*1667,  0  =  82°27I'),  DJ8  2*317. 

The  molecular  rotation  dispersion  of  the  salts  has  been  investi¬ 
gated  in  aqueous  solution;  with  the  potassium  salts  a  remarkable 
maximum  occurs  at  about  5800  A  IT.  For  wave-lengths  smaller 
than  5800  A. IT.  the  rotation  of  the  plane  of  polarisation  increases 
with  increasing  wave-length,  whilst  for  those  greater  than  5800  A.U. 
it  diminishes  with  increasing  wave-lengths  as  in  ordinary  cases.  In 
the  neighbourhood  of  5800  A. IT.  the  absorption-spectrum,  however, 
does  not  manifest,  a  single  line  or  band.  The  occurrence  of  such 
anomalous  rotation-dispersion  seems  to  be  theoretically  explicable 
if  the  assumption  may  he  made  that  at  least  two'  kinds  of  active  ions 
are  present.  H.  W. 


New  Synthetic  Passage  from  Aliphatic  to  Aromatic 
Compounds.  Tel.  Komntnos  (Compt.  rend..  1918,  167,  781 — 783  ; 
Bull.  Soc.  chirn . ,  1918,  [iv],  22,  449 — 455).- — Malonyl  chloride  and 
acetone  react  together  in  the  presence  of  calcium  carbonate  to  give 
phloroglucinol  and  a  compound  CH3*CO'CH2*CO*CH,/COCl,  which 
when  boiled  with  water  and  some  more  calcium  carbonate,  in  its 
turn  is  converted  into  phloroglucinol.  W.  G. 


Effect  of  Sodium  on  Mixtures  of  Malonic  and  Succinic 
Esters.  Gerald  E.  K.  Branch  and  H.  E.  Hudson  Branch  (J. 
Amer.  Cliem.  Soc.,  1918,  40,  1708 — 17131. — The  investigation  was 
undertaken  in  the  hope  of  the  ultimate  synthesis  of  the  com- 

which  might  show  a 


pound, 


CH=CH' 


tendency  to  break  down  to  give  the  cycZopentadienvl  radicle.  The 
condensation  of  ethyl  malonate  with  ethyl  succinate  was  studied 
as  the  first  step  in  this  direction.  The  results  were  not  very 
promising,  and  the  observations  may  be  summarised  as  follows: 
(11  When  molar  mixtures  of  malonic  and  succinic  esters  are  treated 
with  sodium,  the  main  product  is  succinylsuccinic  ester.  (21  When 
a  large  excess  of  malonic  ester  is  used,  phloroglucinol  tricarboxylic 
ester  is  produced.  (3)  M a lonylsu ccini c  ester y  yellow  crystals,  m.  p. 
163°,  is  obtained  from  succinylsuccinic  and  malonic  esters.  The 
results  are  to  be  explained  by  an  application  of  Dieckmann's  theory 
of  the  reversibility  of  the  acetoacetic  ester  condensation.  H.  W. 


Preparation  of  Derivatives  of  Cystine,  Soluble  in  Water. 

Bernhard  Sttjber  fD.Tt.-P.  307858:  from  Chem.  Zenfr.  1918 
ii.  5741. — The  sparingly  soluble  compounds  of  cystine  and  its 
derivatives  with  mercury,  mercury  chloride,  or  silver  are  dissolved 
in  solutions  of  sodium  chloride,  sodium  bromide,  sodium  thio- 
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cyanate,  or  lithium  chloride,  and  the  solutions  are  treated  with  an 
excess  of  acetone,  methyl  or  ethyl  alcohol,  or  ether ;  the  precipitates 
are  filtered  and  dried  in  a  vacuum.  Complex  salts  of  amphoteric 
character  are  obtained  which  are  expected  to  find  therapeutic 
application.  The  following  substances  are  particularly  described: 
cystinemercury  sodium  chloride ,  yellow  powder;  cystinemercury 
sodium,  bromide ,  brown  powder;  cystinemercury  lithium  chloride , 
yellowish-white  powder;  cystinemercury  sodium  thiocyanate , 
yellowish-brown  powder;  cystinesilver  sodium  chloride ,  brown 
powder;  cystinemercury  chloride  sodium  chloride ,  white  powder; 
cystinemercury  chloride :  sodium  bromide ,  brown  powder.  H.  W. 

Reducibility  of  Formic  Acid.  K.  A.  Hofmann  and  Helge 
S  chibs  ted  ( Ber 1918,  51,  1389 — 1398). — In  spite  of  all  statements 
in  the  literature  to  the  contrary,  the  authors  have  never  obtained 
more  than  4%  of  the  expected  yield  in  their  attempts  to  reduce 
formic  acid  to  formaldehyde  and  methyl  alcohol  by  hydrogen  under 
the  most  diverse  experimental  conditions.  The  following  reducing 
agents  were  tried :  (i)  reduction  of  formic  acid  in  aqueous  solution 
by  nascent  hydrogen  at  ordinary  pressure;  the  hydrogen  was  gene¬ 
rated  by  zinc  in  contact  with  mercury,  cadmium,  copper,  and  vana¬ 
dium  oxide,  with  and  without  the  addition  of  dilute  sulphuric  acid, 
by  zinc  and  palladous  chloride,  by  zinc  dust  with  and  without  the 
addition  of  palladium,  and  by  the  platinum  metals;  (ii)  reduction 
of  formic  acid  in  aqueous  solution  by  nascent  hydrogen  under 
increased  pressure;  the  experiments  under  (1)  were  repeated  in 
sealed  tubes  at  70°,  the  tubes  being  filled  with  carbon  dioxide 
before  sealing;  (iiil  reduction  with  simultaneous  catalytic  fission  of 
the  formic  acid  ;  the  experiments  under  (ii)  were  repeated  in  the 
presence  of  platinum  metals  on  porous  tile.  C.  S. 

Production  of  Formaldehyde  and  Methyl  Alcohol  from 
Formates.  K.  A.  Hofmann  and  Helge  Schibstkd  (Ber.,  1918, 
51,  1398 — 1418.  Compare  preceding  abstract). — In  the  well- 
known  decomposition  of  formic  acid  by  heat  and  the  reaction 
between  an  alkali  formate  and  an  alkali  hydroxide,  the  principal 
factor  controlling  the  course  of  the  reactions  is  the  striving  to  pro¬ 
duce  the  stable  hydrogen  molecule.  Metallic  formates,  however, 
are  able,  to  a  degree  dependent  on  the  nature  of  the  particular 
metal,  to  yield  formaldehyde  according  to  the  equation 

2H-C02M  -  M2C03  +  CHoO ; 

the  secondary  decomposition,  CH20  =  H2+C0,  can  be  reduced  to  a 
minimum  under  suitable  experimental  conditions,  and  the  decom¬ 
position  in  the  presence  of  water,  CH20  +  H20  =  C02+  2H2,  can  be 
prevented  altogether. 

The  temperature  at  which  a  distinct  and  sustained  evolution  of 
gas  begins  from  the  formates  is  in  general  higher  the  more  strongly 
basic  is  the  metallic  oxide;  thus  copper  formate  (170°)  is  the  first 
and  potassium  formate  (375°)  the  last  member  of  the  series  of 
formates  examined.  The  formaldehyde  produced  experiences, 
according  to  the  nature  of  the  metalliferous  residue,  diverse  trans- 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


i.  8 

formations,  of  which  the  most  important  is  its  conversion  into 
methyl  alcohol  and  formic  acid.  In  the  case  of  the  formates  of 
strong  bases,  only  a  little  formaldehyde  is  obtained,  the  main  pro¬ 
ducts  being  methyl  alcohol,  acetone,  furfuraldehyde,  empyreumatic 
substances,  and  carbon. 

Zinc  formate  is  the  most  suitable  substance  for  the  production 
of  formaldehyde  and  methyl  alcohol,  and  its  decomposition  is 
described  in  detail.  Methyl  formate  has  been  detected  in  the 
products. 

The  vapour  of  formic  acid  in  the  presence  or  absence  of  hydrogen 
is  converted  by  chemically  unchangeable  catalysts,  such  as 
asbestos,  platinised  asbestos,  alumina,  carbon,  etc.,  almost  exclu¬ 
sively  into  carbon  monoxide  and  steam  or  carbon  dioxide  and 
hydrogen  as  soon  as  the  temperature  is  high  enough  to  bring  the 
formic  acid  into  reaction.  If,  however,  the  catalyst  and  the 
temperature  of  reaction  are  so  selected  that  the  formation  of 
formates  is  rendered  possible,  the  production  of  considerable 
quantities  of  formaldehyde  and  methyl  alcohol  is  observed.  The 
best  catalysts  for  this  purpose  are  zinc  oxide  and  thoria.  A 
diagram  is  given  in  which  are  plotted  the  two  curves  connecting 
the  percentage  of  formaldehyde  and  the  percentage  of  total  decom¬ 
position  products  with  the  decomposition  temperatures,  zinc  oxide 
being  the  catalyst.  The  two  curves  produced  backwards  meet  at 
a  point  corresponding  with  about  a  12%  yield  of  formaldehyde  and 
a  decomposition  temperature  of  about  245°,  showing  that  at  this 
temperature  formaldehyde  is  the  only  primary  decomposition  pro¬ 
duct  of  formic  acid.  [See  also  J.  Soc.  Ohem.  Ivd .,  1918,  782a.] 

C.  S. 

The  Preparation  of  Ethylamine  and  of  Diethylamine . 

Emil  Alphonse  Werner  (T.,  1918,  113,  899 — 902). 


Pasteur’s  Principle  of  the  Relation  between  Molecular 
and  Physical  Asymmetry.  VII.  Optically  Active  Salts  of 
the  Triethylenediaminechromi-series.  F.  M.  Jaeger  and 
William  Thomas  ( Proc .  K.  Acad.  Wctensch .  Amsterdam ,  1918, 
21,  225 — 230). — -The  molecular  rotation  dispersion  of  the  optically 
active  triethylenediaminechromi-iodides  in  aqueous  solution  at 
different  concentrations  has  been  investigated,  and  the  results  are 
given  in  a  series  of  graphs  and  tables;  the  substances  were  obtained 
by  Werner’s  method  (A.,  1912,  i,  417).  It  was  not  found  possible 
to  obtain  measurable  crystals  of  the  active  salts,  partly  owing  to 
their  great  solubility  and  partly  because  of  the  readiness  with 
which  they  decompose  in  aqueous  solution,  particularly  under  the 
influence  of  light.  r-Triethylenediaminechromi-iodide, 

[Cr  eng]Is,HoO, 

forms  orange  to  red  rhombic-bipyramidal  crystals  (a  :b  :  c  -~ 
0*8632:1:0*8652);  the  crystals  are  pseudo-tetragonal  and  per- 
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fectly  isomorphous  with  the  corresponding  crystals  of  the  cobalti- 
(A.,  1915,  i,  867)  and  of  the  rhodium  (A.,  1918,  i,  7)  compound. 

H.  W. 

Biochemical  Properties  of  Aminoglucose.  A.  Clementi 
(Arch,  farm .  sper.  Sci.  off.,  1918,  25,  225 — 230;  from  Ghem . 
Zentr.,  1918,  ii,  617). — Glucosamine  hydrochloride  behaves  as  a 
monobasic  acid  in  the  formol  titration;  Molisch’s  reaction  is  posi¬ 
tive  with  the  free  base,  but  negative  with  the  salts.  Fermentation 
with  brewer’s  yeast,  without  addition  of  toluene,  is  observed  after 
more  than  seventy-two  hours;  obviously,  foreign  micro-organisms 
are  active,  possibly  owing  to  deaminisation.  H.  W. 

Fluorides  of  Organo-metallic  Compounds.  I.  Tin  Tri¬ 
alkyl  Fluorides  and  Tin  Dialkyl  Difluo rides.  Erich  Krause 
(Ber.,  1918,  51,  1447 — 1456). — The  fluorides  exhibit  striking 
differences  in  properties  from  the  other  tin  alkyl  and  aryl  haloids. 
Thus  the  tin  trialkyl  fluorides  are  solid,  crystalline,  odourless  sub¬ 
stances  of  high  m.  p.,  which  sublime  before  fusing,  are  appreciably 
soluble  in  water,  giving  acid  solutions,  and  are  sparingly  so 
in  indifferent  organic  solvents  such  as  benzene  and  ether,  but  dis¬ 
solve  more  readily  in  the  alcohols  and  glacial  acetic  acid.  The 
tin  dialkyl  difluorides  exhibit  similar  properties,  and,  in  addition, 
form  double  compounds  with  alkali  fluorides. 

The  tin  trialkyl  fluorides  are  precipitated  quantitatively  by  treat¬ 
ing  solutions  of  the  corresponding  hydroxides  (Gruttner  and 
Krause,  A.,  1918,  i,  158)  with  aqueous  hydrofluoric  acid,  but  can 
be  obtained  much  more  conveniently  by  treating  alcoholic  solu¬ 
tions  of  the  other  tin  trialkyl  haloids  with  an  excess  of  a  neutral 
aqueous  solution  of  potassium  fluoride.  The  latter  reaction  is 
reversible,  and  a  complete  reconversion  of  the  fluoride  into  another 
tin  trialkyl  haloid  is  effected  by  warming  with  the  concentrated 
halogen  acid. 

Tin  dialkyl  difluorides  are  precipitated  almost  quantitatively  by 
treating  alcoholic  solutions  of  the  other  dihaloids  with  the  calcu¬ 
lated  quantity  of  potassium  fluoride  in  neutral  aqueous  solution. 

The  following  compounds  are  described.  All  m.  p.’s  were  deter¬ 
mined  in  closed  capillary  tubes.  Tin  trimethyl  fluoride,  SnlVl^F, 
colourless  prisms,  which  begin  to  darken  at  360°  and  blacken  at 
about  375°;  tin  triethyl  fluoride,  prisms,  m.  p.  302°  (corr.);  tin 
tri-n-propyl  fluoride,  prisms  or  needles,  m.  p.  275°  (corr.);  tin 
triisobutyl  fluoride,  prisms,  m.  p.  244°  (corr.);  tin  triisoamyl 
fluoride,  needles,  m.  p.  288°  (corr.);  tin  diethyl  n-propyl  fluoride , 
long  needles,  m.  p.  271°  (corr.);  tin  dimethyl  difluoride ,  colour¬ 
less  leaflets,  decomp,  above  360°;  tin  diethyl  difluoride ,  tufts  of 
needles  or  rhombic  plates,  m.  p.  287 — 290°  (uncorr.),  sintering  at 
about  240°  (the  double  salt,  SnEt2F2,2KF,  forms  stout  leaflets) ; 
tin  di-n-projyyl  di  fluoride,  leaflets,  m.  p.  204 — 205°  (uncorr.), 
sintering  at  200°. 

o 

The  tin  trialkyl  fluorides,  which  are  easily  obtained  pure,  are 
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available  for  the  preparation  of  mixed  tin  tetra-alkyls,  tin  triethyl 
n-propyl,  for  example,  being  obtained  from  magnesium  n-propyl 
chloride  and  tin  triethyl  fluoride  in  the  usual  way;  the  odour  of 
the  volatile  tin  trialkyl  chloride  is  always  observed,  indicating 
that  a  partial  exchange  of  the  halogen  atoms  occurs. 

Tin  tetrahoamyl ,  prepared  from  tin  tetrachloride  and  magnesium 
zsoamyl  chloride,  and  freed  from  any  tin  trialkyl  haloid  by  aqueous- 
alcoholic  potassium  fluoride,  has  b.  p.  188°/ 24  mm.,  D]y6  1*0353, 
na  1-46946,  1*47242,  n,3  1*47989,  nr  1*48607  at  16*0°.  C.  S. 


Formation  of  Aromatic  Hydrocarbons  from  Natural  Gas 
Condensates.  J.  G,  Davidson  [J.  Ind.  Eng.  Ghent 1918,  10, 
901 — 910). — Natural  gas  containing  chiefly  ethane  and  propane 
with  small  quantities  of  butane  and  pentane  has  been  subjected 
to  the  “  cracking  ”  process  at  various  temperatures  in  the  presence 
of  metals.  The  products  of  the  reaction  are  gaseous  and  liquid, 
the  latter  being  of  a  tarry  nature  and  containing  aromatic 
hydrocarbons.  Both  sets  of  products  were  analysed,  and  the 
results  are  tabulated  in  the  paper.  The  experiments  show  that 
most  metals  are  without  action  on  the  reaction.  Paraffins — > 
aromatic  hydrocarbons.  The  metals  nickel,  iron,  and  cobalt  are 
negative  catalysts  for  the  above  reaction,  but  accelerate  markedly 
the  reaction  paraffins — >  carbon  +  hydrogen.  The  effect  of 
pressure  and  temperature  on  the  reaction  has  been  studied,  and 
it  is  shown  that  the  temperature  850°  is  the  most  favourable 
for  the  production  of  liquid  tar,  and  that  the  formation  of  com¬ 
plex  aromatic  substances  increases  with  the  temperature.  Increase 
of  pressure  inhibits  the  formation  of  tar,  whilst  diminished  pressure 
increases  the  yield  of  unsaturated  substances,  but  also  decreases 
the  actual  yield  of  tar.  Butadiene  has  been  isolated  in  fairly 
large  amounts  from  the  unsaturated  compounds  produced  in  the 
thermal  decomposition  of  the  natural  gas  condensate.  Acetylene 
is  without  action  in  the  formation  of  aromatic  hydrocarbons.  Tar 
containing  aromatic  substances  has  been  produced  from  the 
“  cracking  ”  of  a  mixture  of  butadiene  and  ethylene.  The  most 
probable  reaction  for  the  formation  of  aromatic  substances  from 
natural  gas  condensate  is : 


/Saturated  straight  chain) 
\  hydrocarbons  / 
(Ethane.) 


/Simple  ) 
1 olefines  / 
(Ethylene.) 


/Higher  olefines  with/ 
\  conjugated  bonds  J 
(Butadiene.) 


f  Aromatic  ) 
i  hyd  rocarbon  s  f 
(Benzene.) 

J.  F.  S. 


Dinitro-derivatives  ol  p-Dichlorobenzene.  1  :4  Dichloro- 
2  : 5-dinitrobenzene.  Edith  H.  Nason  (J.  Amer.  Chem.  Soc ., 
1918,  40,  1602— 1605). — Of  the  possible  1  : 4-dichlorodinitro- 

benzenes,  1  : 4-dichloro-2  : 6-dinitrobenzene,  m.  p.  104°,  has  been 
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previously  described  and  fully  orientated;  a  second  isomeride,  m.  p. 
101°,  has  also  been  obtained,  but  its  constitution  has  not  been 
elucidated.  The  author  now  shows  that  all  three  isomerides  are 
formed  when  p-dichlorobenzene  is  nitrated  with  a  mixture  of  con¬ 
centrated  sulphuric  and  fuming  nitric  acids,  and  that  the  chief 
product  is  the  previously  unknown  1  \  4z-diehloro-2  : 5-dinitrobenzene , 
fine,  yellow  needles,  m.  p.  81°.  The  constitution  of  the  compound 
is  deduced  from  its  reduction  to  2  : 5-dichloro-p-phenylenediamine 
(compare  Mohlau,  A.,  1886,  941),  and  confirmed  by  oxidation  of 
the  latter  substance  to  p-dichlorobenzoquinone,  yellow  crystals, 
m.  p.  161°. 

The  isomeride,  m.  p.  101°,  must  therefore  be  1  :  4-dichloro-2  :  3- 
dinitrobenzene,  H.  W. 

s-Chlorobenzenedisulphonic  Acid  and  some  of  its  Deriv¬ 
atives.  S.  C.  J,  Olivier  {Bee.  trav.  chim .,  1918,  37,  307 — 314). — 
When  chlorobenzene  is  heated  with  live  times  its  volume  of  fuming 
sulphuric  acid,  containing  20%  of  sulphur  trioxide,  at  300°  for  six 
hours,  the  product  is  o-chlorobenzene-1  :3-disid phonic  acid ,  decom¬ 
posing  at  100°,  isolated  as  its  barium  salt,  CGTI301(S03)2Ba,3H20. 
It  gives  a  'potassium  and  an  ammonium  salt,  a  dichloride ,  m.  p. 
105*5—106°,  and  a  diamide,  m.  p.  223 — 224°.  The  dichloride, 
when  heated  in  a  sealed  tube  with  phosphorus  pentachloride  for 
four  hours  at  200 — 210°,  yields  5-trichlorobenzene. 

4-Aminobenzene-l  :  3-disulphonic  acid,  when  diazotised  in  hydro¬ 
chloric  acid  solution  and  the  diazonium  salt  decomposed  with  finely 
divided  copper,  gives  k-cldorobenzene-\  \%-dAsvlphovic  acid  isolated 
as  its  potassium ,  salt.  Tt  gives  a  dichloride ,  an  amorphous  com¬ 
pound,  and  a  diamide ,  m.  p.  217 — 219°.  W.  G. 

Studies  in  the  Tetrahydronaphthalene  Series.  Arthur 
G.  Green  and  Frederick  Maurice  Rowe  (T.,  1918,  113, 
955—973). 

Mono-  and  Di-chlorophenanthrenes .  Hakan  Sandqvist  and 
A.  Hagelin  ( Ber .,  1918,  51,  1515 — 1526). — A  solution  of  phen- 
anthrene  (containing  anthracene  ;  m.  p.  97 — 102°)  in  carbon  disul¬ 
phide  or  carbon  tetrachloride  at  0°  is  treated  slowly  with  an  un¬ 
saturated  solution  of  chlorine  (about  1^  mols.)  in  the  same  solvent 
at  0°.  In  addition  to  unchanged  phenanthrene  the  substances 
obtained  are  (1)  a  compound  (?  trichloroanthracene),  pale  yellow 
needles,  m.  p.  365°  (corr.),  (2)  9  : 10-dichloroanthracene  (previously 
described  by  Sandqvist  in  1917  as  a  diclilorophenanthrene,  m.  p. 
208 — 209°),  (3)  phenanthrene  9 : 10-dichloride,  (4)  10-chlorophen- 
anthrene,  (5)  pitch. 

Phenanthrene  9  : 10-dichloride,  CUH10C12,  decomposes  appreciably 
into  10-chlorophenanthrene  and  hydrogen  chloride  at  the  ordinary 
temperature  in  the  course  of  a  few  days,  the  decomposition  being 
catalytically  accelerated  by  10-chlorophenanthrene.  The  m.  p.  is 
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therefore  variable;  a  carefully  purified  specimen  had  m.  p.  161° 
(corr.;  bath  at  above  150°  and  rapidly  heated),  and  hydrogen 
chloride  was  liberated. 

Pure  10-chlorophenanthrene  can  be  prepared  from  the  preceding 
dichloride  at  150 — 175°.  It  forms  long,  colourless  needles,  m.  p. 
53 — 53*5°  (corr.),  b.  p.  370°  (corr.)/737  mm.,  I)f  1*2310  and 
D45  1*2163.  It  yields  phenanthraquinone  by  oxidation,  and  forms 
a  picrate}  CUH9C1,C6H2(N02)3’0H,  yellow,  prismatic  needles,  m.  p. 
115°  (corr.). 

9 : 10-Dichlorophenanthrene,  m.  p.  160 — 160*5°,  which  is  formed 
by  chlorinating  10-chlorophenanthrene  in  cold  carbon  disulphide  or 
tetrachloride,  yields  phenanthraquinone  by  oxidation  with  boiling 
acetic  and  chromic  acids. 

The  3  :  ?-dichlorophenanthrene,  m.  p.  124°,  obtained  by  Sandqvist 
(A.,  1909,  i,  779)  is  now  proved  to  be  I-3(or  6)  :10-dichlorophen- 
anthrene,  m.  p.  125 — 125*5°  (corr.),  by  its  formation  by  heating 
I-10-chlorophenanthrene-3(or  6)-sulphonyl  chloride  with  phosphorus 
pentachloride ;  it  yields  3-chlorophenanthraquinone ,  orange-yellow 
needles,  m.  p.  261°  (corr.)  ( monoxime ,  C14H802NC1,  yellow  needles, 
m.  p.  204°  [decomp.]),  by  oxidation  with  chromic  and  acetic  acids. 

An  aqueous  solution  of  potassium  phenanthrene-3-sulphonate  on 
treatment  at  50°  with  a  cold  saturated  aqueous  solution  of  chlorine 
yields  potassium  II-10-chloropke?ianthrene-3(oY  Q)-sulphonate,  small 
needles,  which  is  converted  by  phosphorus  pentachloride  into 
U-10-chlorophenanthrene-3(oY  §)-sulphonyl  chloride ,  grey,  crystal¬ 
line  powder,  m.  p.  171°,  from  which  11-10 -chlorophenanthrene- 
3(or  6)-sulphonic  acid ,  m.  p.  207°,  is  obtained  by  the  action  of  water 
at  140 — 150°,  and  II-3(or  6) :  lO-dichlorophenanthrene,  colourless 
needles,  m.  p.  113°,  by  the  action  of  phosphorus  pentachloride.  The 
last-mentioned  compound  yields  3-chlorophenanthraquinone  by  oxi¬ 
dation.  (The  prefixes  I  and  II  indicate :  I,  that  the  compound 
contains  substituents  having:  the  same  orientation  as  those  in  the 
10-bromophenanthrene-3(or  6)-sulphonic  acid  obtained  by  the  sul- 
phonation  of  10-bromophenanthrene ;  II,  that  the  orientation  of  the 
substituents  in  the  compound  is  the  same  as  in  the  10-bromophen- 
anthrene-3(or  6)-sulphonic  acid  obtained  by  the  bromination  of 
phenanthrene-3-sulphonic  acid).  C.  S. 

Acetylation  of  p-Iodoaniline  by  Acetic  Anhydride.  P.  J. 

Montagne  (Ber.}  1918,  51,  1489 — 1492). — p-Iodoaniline,  which  is 
very  conveniently  prepared  by  treating  a  solution  of  p-iodonitro- 
benzene  in  acetone  with  a  solution  of  stannous  chloride  in  hydro¬ 
chloric  acid  (D  1*19)  and  basifying  after  the  acetone  has  spontane¬ 
ously  boiled,  is  converted  by  acetic  anhydride  into  p-iodoacetanilide 
if  the  mixture  is  gently  warmed,  but  into  p-iodoacetanilide  and 
p~iododiacetanilide  if  the  mixture  is  boiled  for  one-quarter  to  six 
hours;  a  small  quantity  of  a  substance ,  leaflets,  m.  p.  204*5°,  is  also 
obtained. 

p-Iodoacetanilide  has  m.  p.  about  170°  (rapidly  heated)  and  184*5° 
(slowly  heated).  C.  S. 
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Analgesic  Substance  and  Process  of  Making.  Lambert 
Thorp  (U.S.  Pat.,  1279942). — Anilides  of  a-bromo-a-ethylbutyric 
acid  are  prepared  by  treating  arylamines  with  an  acylhaloid  of  the 
acid.  These  anilides  possess  analgesic  and  sedative  properties ;  they 
are  decomposed  on  boiling  with  alkali  hydroxide,  the  bromine  being 
eliminated  as  alkali  bromide.  In  particular,  the  p-phenetidide  of 
a-bromo-a~ethylbutyric  acid  is  specified;  this  is  a  colourless,  crystal¬ 
line  compound  slightly  soluble  in  water,  readily  so  in  alcohol  or 
ether,  m.  p.  54°.  It  has  a  peculiar,  somewhat  bitter  taste.  (See 
also  J.  Soc.  Chem.  Ind.y  1918.)  J.  F.  B. 

Trimorphic  Change  of  4-Nitroaceto-o-toluidide.  Frederick 
Daniel  Chattaway  (T.,  1918,  113,  897— 899). 

The  w-Butylarylamines .  I.  The  Action  of  w-Butyl  Chloride 
on  o-  and  p-Toluidines .  Joseph  Reilly  and  Wilfred  John 
Hickinbottom  (T.,  1918,  113,  974 — 985). 

The  ^-Butylarylamines .  II.  Nitration  of  Mono-  and 
Di-w-butyl-p-toluidines .  Joseph  Reilly  and  Wilfred  John 
Hickinbottom  (T.,  1918,  113,  985 — 995). 

Nitro-derivatives  of  Diphenylamine .  Hugh  Ryan  and 
Thomas  Glover  (. Proc .  Roy.  Irish  Acad.y  1918,  34,  [5],  97 — 105).— 
Considerable  discrepancies  are  frequently  noticed  in  the  literature 
of  the  nitrodiphenylamines.  With  the  object  of  removing  these, 
the  authors  have  prepared  a  series  of  substances  by  synthetic 
methods,  that  due  to  Goldberg  (A.,  1907,  i,  1027)  (in  which  aroma¬ 
tic  amines  are  coupled  with  the  halogen  derivatives  of  aromatic 
nitro-compounds  in  nitrobenzene  solution  in  the  presence  of  potass¬ 
ium  carbonate  and  cuprous  iodide)  being  chiefly  used.  The  follow¬ 
ing  compounds  are  described :  p-Nitrodiphenylamine,  m.  p. 
133 — 134°,  which, contrary  to  Goldberg’s  statement,  yields  a  colour¬ 
less  solution  in  concentrated  sulphuric  acid  ;  m -nitrodiphenylnitroso- 
amine,  colourless,  acicular  crystals,  m.  p.  89 — 90°;  2:4 -dinitrodi- 
ph  enylmtrosoamine ,  pale  yellow  prisms,  m.  p.  149 — 151°  (by  the 
action  of  fsoamvl  nitrite  on  a  cold  solution  of  2  : 4-dinitrodiphenyl- 
amine  in  glacial  acetic  acid ;  at  a  slightly  higher  temperature, 
2  : 4  : 2; :  4/-tetranitrodiphenylamine  slowly  separates) ;  3  : 4 f-dinitro- 
diphenylamine ,  pale  yellow  crystals,  m.  p.  210—212°,  after  softening 
at  205°;  2  : 4  :  6-trinitrodiphenylamine,  scarlehred  prisms,  m.  p. 
178°;  2  : 4  :  S'-trinitrodiphenylamine,  brown,  platy  crystals,  m.  p. 
193 — 194°;  nitrophen,yl  -  2  :  4  -  dinitro-m-tolylamine,  dark  yellow 
prisms,  m.  p.  199°  (slight  decomp.);  4=-nitrophenyl-2  :4-d>initro-m- 
tolylamine ,  straw-coloured,  prismatic  needles,  m.  p.  210°  (slight 
decomp.);  S-nitronhenylAL  :  6-dinitro-m-toh/lamine  ( ?),  prismatic 
needles,  m.  p.  199°  (decomp.);  2  : 4  :  :  4/-tetranitrodiphenylamine, 

brown  prisms,  m.  p.  199—200°:  2  : 4  :  6  :  3^-tetranitrodiphenylamine, 
short,  yellow  prisms,  rn.  p.  210°  (corr.)  ;  2  :  4  :  6  rl'-tetranitrodi- 
phenvlamine,  golden-yellow  prisms,  m.  p.  222°. 

77?  Nitrodiphenylnitrosoamine  is  converted  by  nitric  acid  in  glacial 
acetic  acid  solution  into  tTinitrodAphenylnitrosoamine ,  yellow,  pris« 
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malic  needles,  in,  p.  184 — 185°  (decomp.),  after  softening  at  about 
179°. 

2  :4  : 3 ; -Tri n i t rod iph en y  1  a m i n e  yields  tet ra nit rodip h e nylamin e , 
yellow  crystals,  m.  p.  190°,  when  treated  with  isoamyl  nitrite.  In 
similar  circumstances,  picryl— aniline  gives  two  compounds,  one  of 
which,  m.  p.  236°,  is  probably  2  :  4  :  6  :  2!  :47 :  6 / - h e xci n i t rod, iph e n y l- 
amine ,  whilst  the  other,  m.  p.  193 — 194°,  appears  to  be 
2  : 4  : 6  :  2f :  4  '-pentanitrodiphenylamine .  H.  W. 

The  Freezing  Points  of  Mixtures  of  Phenol,  oCresol, 

??i-Cresol,  and  p-Cresol.  Harry  Medfortii  Dawson  and 
Christopher  Archibald  Mountford  (T.,  1918,  113,  923 — 935). 

Preparation  of  Hydroxy-alkyl  Ethers  of  p-Acetylamino- 
phenol  or  Substitution  Products  thereof.  Joseph  Tcherniac 
(Brit.  Pat,,  120081).— -An  alkyl ene  or  hydroxy-alkylene  mono¬ 
halogen-hydrin,  for  instance,  ethylene  or  glycerol  monochlorohydrin, 
is  heated  in  water  with  p-acetylaminophenol  or  a  substitution  deriv¬ 
ative  thereof,  in  the  presence  of  an  equivalent  quantity  of  alkali 
to  combine  with  the  halogen  hydracid.  For  instance,  151  parts  of 
7>acetylaminophenol  are  dissolved  in  an  exactly  equivalent  quantity 
of  2A-sodium  hydroxide  solution,  while  cooling  and  shaking,  and 
81  parts  of  ethylene  chlorohydrin  are  added;  the  mixture  is  heated 
at  60 — 70°  for  eight  hours,  and  the  Ahydroxv ethyl  ether  separates 
as  an  oil,  which  crystallises  on  cooling.  The  yield  is  85 — 90%  of  the 
theoretical,  and  the  substance  is  purified  by  crystallising  from  hot 
water  with  treatment  with  animal  charcoal.  [See  also  J .  Soc.  Chew , 
hid . ,  1919,  Jan.]  J.  F.  B. 

Transformation  of  Arylhydroxylamines  into  Amino- 
phenols.  F.  Klaus  and  O.  Baudisch  (Ber.,  1918,  51,  1228 — 1230). 
— Finely  powdered  3-?>-toluenesulphonylmethylaminophenylhydr- 
oxylamine  is  added  to  a  mixture  of  concentrated  sulphuric  acid  and 
ice,  water  is  added,  and  the  whole  is  heated  first  on  the  water-bath 
and  finally  over  a  naked  flame;  the  solution  is  filtered,  neutralised 
with  sodium  carbonate,  and  sodium  acetate  is  added,  whereby 
2-j*-toliLeit-eMrf'phonvlm.efJivlaminoA-amino-wfoe/ii6l, 

NH0  *  CpH^COH)  *  NMe*  S02*  C7H7 , 

m.  n.  163 — 164°,  is  obtained.  It  develops  a  violet  coloration  with 
ferric  chloride,  reduces  ammonia  cal  silver  oxide  solution,  and  after 
dia  zotisation  couples  with  phenols. 

Tn  a  similar  manner  n-liydroxylamiiionhenyl  p-toluenesulphonate 
is  converted  into  2-arn  in  o-5-h  ydrox  y  rih  enyl  p-tofoienesidphonate, 
which  is  obtained  in  the  form  of  the  sulphate,  colourless  crystals, 
m.  p.  162°;  the  hydrochloride  forms  colourless  needles,  m.  p. 
187—190°.  '  C.  S. 

A  Compound  of  Strontium  Bromide  and  Sodium  Benzoate 

in  Galenical  Pharmacy.  E.  Canals  and  J.  Serre  (Schweiz. 
A  path,  Zeit 56,  318 — 319;  from  Chem.  Zentr 1918,  ii,  468), 
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— Strontium  benzoate ,  (PhC02)2SrJ3H20J  is  obtained  in  small, 
transparent,  hygroscopic  needles,  m.  p.  410°,  by  mixing  solutions 
of  sodium  bromide  (20  grams),  strontium  bromide  (20  grams),  and 
sodium  benzoate  (12  grams),  each  dissolved  in  water  (50  c.c.), 
diluting  the  mixture  with  an  additional  150  c.c.  of  water,  and 
allowing  it  to  remain  for  twenty-four  hours;  the  product  is 
repeatedly  crystallised  from  small  quantities  of  hot  water.  At 
15°,  1  part  of  the  salt  dissolves  in  25'9  parts  of  water.  H,  W. 

Basic  Zirconyl  Benzoates  and  Salicylates.  F,  P.  Venable 

and  F.  R.  Blaylock  (J.  Amer.  Chem .  Soc.,  1918,  40,  1746 — -1748). 
— The  salts  were  prepared  by  precipitating  a  hot  aqueous  solution 
of  zirconyl  chloride  with  a  similar  solution  of  benzoic  acid  and 
subsequent  washing  with  hot  water.  Analyses  of  different  samples 
of  the  benzoate  appear  to  show  that  under  varying  conditions  as 
to  concentration,  etc.,  no  single  definite  compound  is  formed.  The 
precipitates  have  varying  ratios  between  the  acid  radicle  and  the 
partly  dehydrated  zirconium  hydroxide.  The  salicylates  are 
notably  less  stable;  they  turn  brown  at  100°  and  become  black  at 
160°.  They  appear  to  exhibit  a  tendency  to  form  only  one  basic 
compound,  in  spite  of  varying  conditions  of  formation,  showing 
therein  a  difference  from  the  precipitates  formed  with  benzoic  acid. 

H.  W. 

Preparation  of  4  -  Sulphoaminobenzene  -  2  -  carboxylic 
[6-Amino-m-sulTDhobenzoic]  Acid.  Farbenfabriken  vorm.  F. 
Bayer  &  Co.  (D.R.-P.  307284,  additional  to  D.R.-P.  296941  ;  from 
Chem.  Zentr.,  1918,  ii,  574). — 6-Amino-m-sulphobenzoic  acid  is 
conveniently  prepared  by  the  action  of  molecular  amounts  of 
chlorosulphonic  acid  and  anthranilic  acid  dissolved  in  sulphuric 
acid  monohvdrate.  The  mixture  is  slowly  heated  to  90 — 100°,  and 
subsequently  to  130—140°  after  evolution  of  hydrogen  chloride 
has  ceased.  Under  these  conditions,  the  monohydrate  has  prac¬ 
tically  no  sulphonating  action.  H.  W. 

Citral  Series.  Condensation  of  Citral  with  Acetoacetic 
Ester.  E.  Knoevenagel  [with  Paul  Sehler,  Wilhelm  StOtzner, 
Rudolf  Steinle,  Gustav  Mechtersheimer,  Wilhelm  Mamontoff, 
and  Adolf  Stand]  (J.  pr.  Chem.y  1918,  [ii],  97,  288 — 335).— Five 
isomeric  ethyl  citrylideneaeetoacetates  have  been  obtained,  the  con¬ 
stitution  of  none  of  which  has  yet  been  definitely  determined. 

Ethyl  ri  t  ryli  d  e  ne  aret  once  tat  e  (a-ester),  probably 

CMe CH  •  CHo*  CH2-CMe:CH*CH :  C  Ac*  C02Et , 
a  pale  vellow,  faintly  odorous  liquid,  b.  p.  186°/ 12  mm..  D1/  1*0202. 
T*  '  ‘9835,  n\l  1  50645.  is  obtained  by  adding  72  drops  of  piperidine 
to  a  mixture  of  equal  molecular  quantities  of  ethyl  aeetoacetate 
and  citral  at  about  —15°,  and  keeping  in  the  cold  for  about  forty- 
eight  hours.  It  changes  partly  to  the  j9-ester  (below!  by  repeated 
distillation  or  bv  prolonged  exposure  to  light,  dissolves  easily  in 
aqueous  sodium  hydrogen  sulphite  (therefore  a  double  linking  is 
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adjacent  to  a  carbonyl  group),  and  forms  an  oily  hydrobromide , 
which  is  converted  by  boiling  sodium  carbonate  solution  into  ethyl 
a-isocitrylideneacetoacetate  ( terpinolenylacetoacetcite ).  This  ester, 

which  probably  has  the  constitution  CMe^^^_^^^>CICMe2 


or  CMe<£™^>C:CMe2  (where  X  =  CHAc-C02Et),  forms 

colourless,  rhombic  plates,  m,  p.  69°,  b.  p.  164°/ 12  mm.,  D™  T0056, 
and  is  also  obtained  by  heating  the  a-ester  with  a  few  c.c.  of  30% 
sulphuric  acid  on  the  water-bath.  By  the  addition  of  hydrogen 
bromide  to  the  a-zsoester  and  its  removal  again  by  sodium 
carbonate,  the  a-zsoester  is  regenerated.  The  a-zsoester  is  difficultly 
hydrolysed,  but  is  converted  into  a-isocitrylideneacetoacetic 
( terpinolenylacetoacetic )  acid,  crystals,  m.  p.  175°  (with  evolution 
of  carbon  dioxide),  by  alcoholic  potassium  hydroxide  at  150°,  or 
by  very  concentrated,  boiling  aqueous  potassium  hydroxide. 
The  acid,  the  silver  salt  of  which  reacts  with  ethyl  iodide  to  form 
the  a-zsoester,  is  converted  by  heating  at  180°  into  a-iso ionone 
(terpinoleny  lace  tone),  C13H20O,  a  faintly  yellow  oil,  b.  p.  122°/ 
23  mm.,  Df  0*9500,  n ^  1*5021  {semicarbazone ,  colourless  crystals, 
m.  p.  205°  [decomp.]),  and  is  converted  by  10%  potassium  per¬ 
manganate  and  a  slight  excess  of  sodium  carbonate  below  3°  into 
a  saturated  acid,  C]4H2405,  crystals,  m.  p.  192°,  but  yields,  when 
a  little  more  permanganate  is  used,  an  acid,  C12H2204,  needles, 
m.  p.  183*5°.  The  latter  acid  is  converted  by  boiling  water  into 
a  substance,  C12H20O3,  m.  p.  111°  (p- bromophenylhydrazone ,  m.  p. 
174°),  and  by  heating  in  a  vacuum  into  an  isomeric  substance, 
m.  p.  94°,  b.  p.  180°/23  mm.,  which  changes  into  the  substance, 
m.  p.  111°,  by  keeping.  The  oxidation  of  the  a-zsoester  by  chromic 
and  acetic  acids  below  3°  yields  a  substance,  C13H1804,  m.  p.  42°, 
which  forms  a  semicarbazone ,  yellowish-white  needles,  m.  p.  193°. 
a-zsolorone  is  oxidised  by  the  preceding  reagent  to  a  substance, 
Cj?TT1803,  b.  p.  168 — 171°/ 22*5  mm.,  m.  p.  58°. 

Ethyl  citrylideneacetoacetate  (/3-ester),  obtained  bv  the  repeated 
distillation  of  the  a-ester  in  a  vacuum  and  heating  the  product  for 
eight  hours  at  about  180°  in  a  vacuum,  or  at  about  230°/atm., 
has  b.  p.  168°/12  mm.,  T)f  1*0329,  1*5072,  and  is  insoluble  in 

alkali  hydrogen  sulphite.  Its  formula  is  probably 

CMe2:CH-CH,-CH:CMe*CH:CH-CHAc-C02Et. 

It  is  hydrolysed  by  boiling  concentrated  aqueous  potassium  hydr¬ 
oxide,  yielding  fi-\p-ei tryliden eac etoacetic  acid,  probably 


CMe*OH2*(jJR*CH:GMe? 

CH — CH2*CAc’OOsH  % 

crystals,  m.  p,  138°  (decomp.),  which  by  esterification  by  alcohol  and 
25%  sulphuric  acid  at  about  60°  yields  ethyl  fi-ip -citrylideneacetoace¬ 
tate,  C16H2403,  crystals,  m.  p.  99 — 100°,  from  which  the  fl-i/'-acid  is 
regenerated  by  hydrolysis.  By  oxidation  with  alkaline  1%  per¬ 
manganate  (6  atoms  of  oxygen)  below  5°,  the  jS-i/'-acid  yields  an 
unsaturated  acid,  C9H1203,  probably  y -methyl^ -but enylpj/ruvic 
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[e-methyl- hcptcu-a-onoic\  acid ,  CMe^XTIX^XHyCO’CC^H, 
needles,  m.  p.  192°  (decomp.),  which  reduces  warm  ammoniacal 
silver  oxide  solution.  By  heating  above  its  m.  p.,  the  jS-^-acid 
loses  carbon  dioxide  and  yields  /3-i p-ionone,  probably 

CMe-CH„-CH*CHXMe, 

M  2  I  \ 

CB-CH2*CHAc 

b.  p.  125°/ 19  mm.,  D\7  0-9594,  Df  0*9547,  n\7  1*49785  (semi- 
carbazone,  m.  p.  152°). 

The  fester  forms  a  hydrobromidey  ^16^25^3® *5  crystals,  m.  p. 
93 — 94°,  and  is  converted  by  heating  with  zinc  chloride  at  180° 
into  fi-ionene,  C13H18,  an  oil  with  a  characteristic  odour,  b.  p.  63°/ 
12  mm.,  Df  0*8619,  1*4904.  The  preceding  hydrobromide  is 

converted  by  boiling  aqueous  sodium  carbonate  into  ethyl  fi-iso- 
citrylideneacetoacetate ,  probably 

CMe2:CH-CH2-0H2-CMe<^*.^Q>CH-C02Et, 

b.  p.  160 — 161°/12  mm.,  Df  1*0397,  n g3  1*5082,  which  is  insoluble 
in  alkali  hydrogen  sulphite,  regenerates  the  preceding  hydro- 
bromide,  and  by  hydrolysis  with  boiling  concentrated  potassium 
hydroxide  solution  yields  j8-iso citrylideneacetoacetic  acid , 
colourless  crystals,  m.  p.  153°.  This  acid,  the  silver  salt  of  which 
reacts  with  ethyl  iodide  to  form  the  jS-a'soester,  is  converted  by 
heating  at  about  160°  into  j8-iso icmone,  probably 

CH2<^Vci^>CMe‘CH2'CH2'CH:CMe2. 

b.  p.  113°/ 15  mm.,  Df  0*9481,  nf?  1*4929,  which  forms  a  semi- 
carbazone ,  crystals,  m.  p.  108°,  and  p -bromophenylhydrazone, 
crystals,  m.  p.  150 — -152°. 

The  reaction  between  citral  and  ethyl  acetoacetate  (2  mols.) 
below  0°  in  the  presence  of  a  little  piperidine  yields  ethyl  citryl- 
idenebisacetoacetatey 

0Me2:CH-CH2-CH2-CMe:CH-CH(CHAc-C02Et)2, 
colourless  crystals,  m.  p.  64°,  which  forms  an  oxime ,  ^22®-  35^6^  > 
crystals,  m.  p.  164°,  and  is  converted  by  boiling  alcoholic  potassium 
hydroxide  into  1  -methyl-5-fi^~dimethyl-\a(i-heptaddenyl-kl-cyc\.o- 

hexene-one,  C9H16-CH<^2“£°>CH,  b.  p.  197— 198°/15  mm., 

Df  0*933,  DJ6‘5  0*932,  nf  1*50846.  The  last  compound  is  reduced 
by  sodium  and  warm  alcohol  to  the  corresponding  cyclo hexamol, 
C16H280,  b.  p.  163— 164°/11  mm.,  Df5  0*900,  <8'6  1*49182,  which 
is  oxidised  by  chromic  acid  to  the  corresponding  cyclo hexanoney 
C16H260,  b.  p.  172°/ 15  mm.,  Df5  0*907,  <*5  1*49163,  and  is  con¬ 
verted  by  phosphoric  oxide  at  190°  into  the  cyclo hexeney  C16H26, 
b.  p.  143— 144°/15  mm.,  Df  5  0*923,  1*4988.  C.  S. 

Naphthylacetic  Acids.  III.  l-Nitro-/3-naphthylpyruvic 
Acid  and  l-Nitro-/3-naphthylacetic  Acid.  Fritz  Mayer  and 
Trudi  Oppenheimer  (Ber.,  1918,  51,  1239 — 1245.  Compare  A., 
1918,  i,  339). — 1-Nitro-jS-naphthylpyruvic  acid  is  oxidised  by 
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alkaline  potassium  permanganate  to  l-nitro-fi-naphthaldehyde, 
leaflets,  m.  p.  99°  (small  yield),  and  a  nitronaphthoic  acid,  m.  p. 
239°,  which  is  not  identical  with  any  of  those  described  by  Ekke- 
strand  in  1885.  The  acid,  which  is  also  obtained  by  oxidising 
lmitro-/3-naphthylpyruvic  acid  by  bromine  in  alkaline  solution, 
yields  Friedlander  and  Littner’s  l-amino-i8~naphthoic  acid,  m.  p. 
202 — 205°,  by  reduction  with  ferrous  sulphate  and  hot  aqueous 
ammonia. 

l-Nitro-0maphthylpyruvic  acid  is  reduced  to  a-naphthindole- 
2-carboxylic  acid,  m.  p.  213°  (Schlieper  gives  202°),  by  ferrous 
sulphate  and  aqueous  ammonia  or  by  sodium  amalgam,  and  is 
converted  by  hot  dilute  hydrochloric  acid  and  sodium  nitrite 
(1  mol.)  into  a  substance ,  m.  p.  131°,  which  appears  to  be  1  -nitro- 
fi-naphthylacetonitrile,  NOo*C10Hr,*CH9*CN.  By  treatment  with 
dilute  aqueous  sodium  hydroxide  and  subsequent  distillation  with 
stesm,  l-nitro-j8-naphthylpyruvic  acid  yields,  in  addition  to  a  little 
nitromethylnaphthalene,  a  substance  the  bisulphite  compound  of 
which  gives  a-naphthisatin  when  decomposed  by  boiling  dilute 
sulphuric  acid,  and  lmitro-Bmavhthvlacetnldehyde , 

NO2-CinH0-CH9-CHO, 

m.  p.  212°,  by  treatment  with  dilute  sulphuric  acid  in  the  cold. 
The  last  substance  reacts  with  ohenylhydrazine  to  form  a  vhenvl- 
hvdrazone ,  m.  p.  162°,  which  appears  to  have  the  formula 
NOo,CinlTp,CH(OH)-CH!N,NHPh,  since  it  contains  an  additional 
atom  of  oxygen. 

1-Nitro-B-naphthyl acetic  acid  is  reduced  to  a-naphthoxindole  by 
ferrous  sulphate  and  aqueous  ammonia.  C.  S. 

Synthesis  of  Derivatives  of  Diethylamino acetyls alicylic 
[o-Diethylaminoacetoxybenzoic]  Acid.  Friedrich  L.  Hahn 
and  Milly  Loos  ( Ber .,  1918,  51.  1436 — 1447). — The  following 
compounds  have  been  prepared  partly  to  obtain  substances  possess¬ 
ing  certain  advantages  over  aspirin  and  partly  to  ascertain  how 
the  presence  of  substituents  in  the  acetoxy-group  affects  the 
stability  of  this  group.  With  regard  to  the  second  point,  the 
stability  appears  to  be  increased  by  substituents  which  weaken  the 
acidity  of  the  acetyl  group. 

Methyl  o-chloroacetoxybenzoate ,  CH*C1  •  CO •  O •  Cr>H * •  CO.-,Me ,  m.  p. 
62°,  b.  p.  195 — 200°/ 30  mm.,  prepared  from  methyl  salicylate, 
chloroacetyl  chloride,  and  dimethylaniline  in  the  cold,  is  converted 
by  sodium  iodide  in  acetone  solution  into  the  corresponding  iodo - 
compound,  which  in  cold  ethereal  solution  reacts  with  diethylamine 
to  form,  after  treatment  of  the  product  in  ethyl  acetate  solution 
with  hydrogen  chloride  (not  an  excess),  the  hydrochloride ,  m.  p. 
131°,  of  methyl  o - di e t h y la m in oa ceto x ?/ benzoate, 

NE  V  cm, -COO- C«H ,  •  CO,Me, 

crystals,  m .  p.  58 — 59°  (m crate,  crystals,  m.  p.  147°).  The  ethyl 
ester,  CiriHo.,OjN,  b.  p.  136 — 146°711  mm.,  prepared  from  ethyl 
o-chloroacetorybeuznate .  m.  o,  67°.  b.  p.  130°/25  mm.,  forms  a 
pi  crate,  needles,  m.  p.  138°,  and  platini  chloride,  m .  p.  161—162°. 
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Diethylamine  reacts  with  methyl  o-chloroacetoxybenzoate  to  form 
methyl  salicylate  and  diethylaminoacetodiethylamide , 

NEVCH2-CO-NEt2 

( picrate ,  crystals,  m.  p.  133°),  and  with  chloroacetyl  chloride  in 
ether  at  0°  to  form  chloroacetodiethylarrvide ,  CH2Cl*CO*NEt2,  b.  p. 
190 — 195°/ 25  mm.  The  last  compound  is  converted  into  the  corre¬ 
sponding  aWo-compound,  which  reacts  with  ethereal  diethylamine 
to  form  diethylaminoacetodiethylamide. 

o-Chloroacetoxybenzoyl  chloride ,  m.  p.  55°,  b.  p.  165 — 170°/ 
12  mm.,  prepared  from  the  acid  and  phosphorus  pentachloride  and 
phosphoryl  chloride,  is  converted  into  the  anilide ,  m.  p.  121°,  and 
the  latter  into  o -iodoacetoxybenzanilide,  colourless  crystals,  m.  p. 
128°,  which  reacts  with  diethylamine  in  ethyl  acetate  solution  to 
form  o -diethylaminoacetoxybenzanilide,  m.  p.  129 — 130°  ( hydro¬ 
chloride ,  m.  p.  131 — 133°). 

o-Chloroacetoxybenzamide ,  colourless  needles,  m,  p.  160°,  is 
obtained  from  o-chloroaeetoxybenzovl  chloride  and  ammonium 
carbonate  or  ethereal  ammonia,  or  from  saliovlamide  and  chloro¬ 
acetyl  chloride  in  the  presence  of  dimethylaniline.  o -chloroaeetoxy- 
b  enzochloroacet,  amide,  CHoChCO'O'C-HuCO'NH’CO’CBLCl, 

colourless  needles,  m.  p.  133 — 134°,  being  an  intermediate  product 
in  the  last  method  of  preparation,  o -lodoacetoxybenzamide  has 
decomp.  138 — 139°. 

o-Diethvlaminoacetoxyb  enzamide ,  crystals  containing  ^Ho0, 
m.  p.  144 — 145°,  forms  a  hydro  chloride,  m.  p.  195 — 196°,  which 
reacts  with  sodium  nitrite  in  cold  concentrated  aqueous  solution  to 
form  a  substance,  m.  p.  about  110°,  which  is  apparently  the  impure 
nitrite.  C.  S. 

Reduction  of  Methyl  Formylohenylacetate  to  Methyl 
Tropate.  Wilhelm  Wislicenus  and  Ernst  A.  Bilhltber  ( Ber 
1918.  51,  1237 — 1238). — An  ethereal  solution  of  methyl  formyl- 
phenylacetate  is  reduced  by  aluminium  amalgam  and  water  (com¬ 
pare  Muller,  A,,  1918,  i,  223),  whereby  methyl  trovate .  C10H120^, 
colourless  needles,  m.  p.  36*5—37-5°,  b.  p.  159 — 162°/19  mm.,  is 
obtained,  which  yields  tropic  acid.  m.  p.  117 — 118°,  by  hydrolysis. 

C.  S. 

Action  of  Phosphorus  Pentachloride  on  Formylphenyl- 
acetic  Ester.  Wilhelm  Wislicenus  and  Ernst  A.  Bilhuber 
( Ber .,  1918,  51,  1366 — 1371).—  Borner  ( Digs . ,  Wurzburg,  1899) 
and  Koltscharsch  (Diss.,  Wurzburg.  1901)  have  shown  that  ethyl 
formylphenylacetate  (liquid  a-ester)  behaves  as  a  true  aldehyde,  not 
as  a  hydroxvmethvlene  compound,  towards  phosphorus  penta¬ 
chloride,  yielding  impure  ethvl  /30-dichloro-a-pheuylpropionate. 
A  purer  product  is  obtained  from  the  or-methvl  ester  M ethvl 
BB-dichloro*a-phenylprovionate.  0HCl2*CHPh'CO2Me,  has  b.  p. 
137 — 141°/ 23  mm.,  yields  j8-chloro-a-phenylacrylic  (chloroatropic) 
acid  bv  boiling  with  water,  and  is  converted  by  alcoholic  sodium 
methoxide  into  methul  BB’dimethoxy-a-phenyl propionate  C12H1204 
m.  p.  46—47°,  b.  p.  135 — 142°/13  mm.  0.  S. 
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Studies  in  the  Phenyls uccinic  Acid  Series.  VII.  The 
Action  of  Alcohols  and  Amines  on  r-Diphenylsuccinic 
Anhydride.  Henry  Wren  and  Howell  Williams  (T.,  1918,  113, 
832—840). 

Preparation  of  a  Calcium  Tannate  Sparingly  Soluble  in 
Dilute  Acids.  Knoll  &  Co.  (D.R.-P.  306979  and  307857;  from 
Client.  Zentr.,  1918,  ii,  494,  694). — If  basic  calcium  tannate  is 
heated  for  some  time  at  a  high  temperature,  it  becomes  sparingly 
soluble  in  dilute  acids;  a  preparation  which  had  been  heated  for 
six  hours  at  140 — 150°  had  the  composition  Ca(0H)C14H904,  and 
is  recommended  for  treatment  of  dysentery. 

The  modification  described  in  the  second  patent  consists  in  heat¬ 
ing  solutions  of  tannic  acid  with  the  quantity  of  calcium  hydroxide 
necessary  for  the  production  of  the  desired  basic  salt  until  the 
requisite  sparing  solubility  of  the  basic  calcium  tannate  in  dilute 
acids  is  attained.  H.  W. 

The  Reaction  between  Acid  Haloids  and  Aldehydes. 

Roger  Adams  and  E.  H.  Vollweiler  (J .  Amer.  Chem.  Soc.,  1918, 
40,  1732 — 1746). — The  action  of  benzoyl  bromide,  of  benzoyl 
chloride  and  a  number  of  its  substitution  products,  and  of  oxalyl 
bromide  on  aromatic  aldehydes  has  been  studied.  The  general 
method  was  to  allow  the  mixtures  to  remain  at  the  ordinary 
temperature  until  solidification  occurred,  a  solvent,  however,  being 
occasionally  used,  more  particularly  in  conjunction  with  oxalyl 
bromide.  The  substances  obtained  proved  to  be  halogen-substi¬ 
tuted  esters  of  the  general  formula  R'CHX’O'COR,  or 

R-CHX-O-CO-CO’O-CHXR 

if  oxalyl  haloids  had  been  used.  They  are  all  decomposed  by  water 
into  aldehyde,  organic  acid,  and  halogen  acid,  but  the  difference 
in  the  rate  of  decomposition  is  very  marked ;  thus,  the  compound 
from  benzoyl  bromide  and  anisaldehyde  decomposes  within  a  few 
seconds  in  moist  air,  whilst  the  nitrobenzoyl  chlorides  form  com¬ 
pounds  which  are  stable  for  a  long  time  in  cold  water.  The  further 
reactions  and  the  constitution  of  these  compounds  have  been 
studied  mainly  at  the  instance  of  a-bromobenzyl  benzoate  (from 
benzoyl  bromide  and  benzaldehyde) .  This  compound  is  slowly 
decomposed  by  cold  alcohol,  yielding  benzaldehyde,  hydrogen 
bromide,  and  ethyl  benzoate,  and  by  an  ethereal  solution  of 
ammonia,  giving  benzamide,  benzaldehyde,  and  ammonium 
bromide;  with  aniline  in  dry  ethereal  solution,  it  yields  a-bromo- 
benzylaniline  and  benzoic  acid.  Its  constitution  follows  from  its 
conversion  into  benzylidene  dibenzoate  by  the  action  of  silver 
benzoate. 

Benzoyl  bromide  has  been  condensed  with  the  following 
aldehydes,  the  m.  p.’s  of  the  products  being  placed  within  brackets: 
o-bromobenzaldehyde  (106 — 107°);  ??~bromobenzaldehvde  (110°); 
nitroanisaldehyde  (101 — 102°1 ;  acetylvanillin  (102— 103°) ;  p-nitro- 
benzaldehyde  (89 — 90°);  bromopiperonal  (108 — 113°);  with 
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vanillin  or  salicylaldehyde,  a  vigorous  action  occurred,  but  the 
hydroxy-group  was  attacked;  anisaldehyde  (oily);  with  terephthah 
aldehyde,  a  pure  product  was  not  obtained ;  with  piperonal, 
methylsalicylaldehyde,  and  methyl  vanillin  the  products  were  too 
unstable  to  permit  purification. 

Bromovanillin  methyl  ether  and  bromopiperonal  react  with 
benzoyl  chloride,  yielding  substances ,  m.  p.;s  158—160°  and 
97- — 102°  respectively,  whilst  the  crystals  from  benzaldehyde  and 
o~,  m and  p-nitrobenzoyl  chlorides  have  the  respective  m.  p.7s 
81 — 82°,  87 — 88°,  118—118*5°.  Solid  substances  could  not  be 
obtained  from  benzaldehyde  and  ^-chlorobenzoyl  chloride,  p-bromo- 
benzoyl  bromide,  or  o^-bromobenzoyl  chloride. 

Oxalyl  bromide  has  been  allowed  to  react  with  the  following 
aldehydes:  benzaldehyde  (130 — 131°);  o-bromobenzaldehyde 
(140°) ;  cinnamaldehyde  (85 — 86°) ;  anisaldehyde  (ca  66° 
[decomp.]);  nitroanisaldehyde  (116 — -118°);  m-nitrobenzaldehyde 
(128 — 129°);  piperonal  (81 — 83°);  vanillin  (93 — 95°);  acetyl- 
vanillin  (142 — 143°);  furfuraldehyde  (76 — 77°).  Reaction  was  not 
observed  with  ^-nitrobenzaldehyde. 

a-Bromobenzyl  benzoate  yielded  benzylidene  dibenzoate,  m.  p. 
62 — 63°,  with  silver  benzoate,  and  benzylidene  acetate  benzoate , 
m.  p.  71 — 72°,  with  silver  acetate;  similarly,  benzylidene  benzoate 
p-nitrob enzoate ,  m.  p.  65 — 67°,  was  prepared  from  a-chloro-p-nitro- 
benzyl  benzoate  and  silver  benzoate. 

a-Bromobenzyl  benzoate  reacted  with  o-toluidine  in  the  same 
manner  as  with  aniline,  yielding  benzylidene-o-toluidine}  b.  p. 
210— 21 2°/ 72  mm.  With  dimethylaniline,  much  heat  was  developed 
and  a  green,  resinous  product  resulted.  H.  W. 

ac-Dialdehydes  and  a €-Keto- aldehydes  and  their  Conversion 
into  8-Lactones.  Constitution  and  Method  of  Formation 
of  Amaric  Acid,  Diethylcarbobenzonic  Acid  and  Allied 
Compounds.  Hans  Meerwein  ( J .  pr.  Chem,t  1918,  [ii],  97, 
225 — 287).—  ae-Dialdehydes  and  ae-keto-aldehydes,  of  which  glutar- 
dialdehyde  is  the  only  member  hitherto  known,  are  easily  pre¬ 
pared  by  the  two  methods  represented  by  the  equations : 

(1)  CH2Ph*COPh  +  CHRICH-CHO  =  COPh-CHPh-CHR-CH2-CHO, 
(2a)  CH2Ph*CHO  +  CHRICH-CHO  =  CHOCHPh-CHR-CH2-CHO, 
and 

(26)  CH2Ph-CHO  +  CHRICH'COR7  =  CHO’CHPh’CHR’CH^COR7. 

Method  (1)  is  new,  and  noteworthy  in  that  it  has  hitherto  been 
regarded  as  impossible  to  effect  the  addition  of  a  compound  con¬ 
taining  a  reactive  methylene  group  at  the  double  linking  of  an 
a£- unsaturated  aldehyde;  yet  in  some  cases  the  reaction  proceeds 
with  astonishing  ease  (see  below).  Satisfactory  yields  of  the 
additive  products  are  obtained  by  method  (2),  despite  the  well- 
known  sensitiveness  of  phenylacetaldehyde  towards  alkali;  the  con¬ 
clusion  must  therefore  be  drawn  that  the  aldehy do-group  causes  a 
greater  activation  of  the  methylene  hydrogen  than  does  the  acetyl 
or  carboalkyloxy-group. 
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The  constitutions  of  the  keto-aldehydes  described  below  are 
proved  by  oxidising  the  substances  to  the  5-ketonic  acids,  and  all 
of  them  except  ethyl  a-acetyl-y-aldehydo-$y-diphenylbutyrate  are 
converted  by  alcoholic  sodium  ethoxide  into  isomeric  5-lactones  by 
an  intramolecular  Cannizzaro  reaction.  The  stability  of  the 
5-lactones  and  of  the  5-hydroxy-acids  obtained  from  them  differs 
greatly.  The  cwnono-  and  aa-di-alkylated  5-hydroxy-acids  are  the 
most  stable  and  lactonise  comparatively  slowly,  and  the  fission  of 
the  corresponding  lactones  is  the  most  difficult.  The  lactones 
almost  without  exception  occur  in  stereoisomeric  forms,  which  are 
very  easily  converted  one  into  another  by  acids  and  alkalis.  Three 
of  the  lactones  prove  to  be  the  long-known  diethylcarbobenzonic 
acid,  dipropylcarbobenzonic  acid,  and  amaric  anhydride,  and  the 
mechanism  of  the  formation  of  these  substances  is  now  readily 
explicable. 

The  type  of  additive  reaction  represented  in  method  (1)  suggests 
a  new  explanation  of  the  formation  of  benzanthrone  from  anthrone, 
glycerol,  and  sulphuric  acid,  depending  on  the  structural  similarity 
of  anthrone  and  deoxybenzoin.  Acraldehyde  is  formed,  and  this 
reacts  additively  with  anthrone,  producing  j3-anthronylpropion- 
aldehyde,  which  passes  through  dihydrobenzanthrone  to  benz¬ 
anthrone. 


[With  Jos.  Klinz.] — j8 -Phenyl-fi-desylpro paldehyde , 
COPh'CHPh'CIIPh'CHo’CHO,  * 

needles,  m.  p.  176*5 — 177°  (when  heated  slowly,  decomp.),  obtained 
with  the  development  of  heat  by  the  addition  of  1 — 2  c.c.  of  concen¬ 
trated  sodium  methoxide  solution  or  pyridine  or  diethylamine  to 
a  solution  of  equal  molecular  quantities  of  cinnamaldehyde  and 
deoxybenzoin  in  methyl  alcohol  at  about  5°,  yields  /3-phenylq3- 
desylpropionic  (Klingemann’s  jS-dehydroamaric,  A.,  1893,  589)  acid 
by  oxidation  with  chromic  or  nitric  and  glacial  acetic  acids,  and 
is  converted  into  /3y5-triphenylvalerolactone  (Zinin’s  amaric 
anhydride)  by  boiling  anhydrous  sodium  methoxide  solution,  and 
into  5-hydroxy-/3*y5-triphenylvaleric  (a-amaric)  acid  by  aqueous 
methyl-alcoholic  potassium  hydroxide  at  the  ordinary  temperature, 
more  rapidly  by  warming.  The  constitution  of  /3-phenyl-/3-desyl- 
propionic  acid  has  been  proved  by  its  synthesis.  Methyl  benzyl- 
idenemalonate  and  deoxybenzoin,  condensed  as  above,  yield  the 
additive  compound,  C0Ph*CHPh‘CHPh*CH(C02Me)2,  needles,  m.  p. 


182' 5 — 183°,  which  by  hydrolysis  and  loss  of  carbon  dioxide  is  con¬ 
verted  into  j3-phenyl-jd-desylpropionic  acid,  m.  p.  240 — 241°. 
Klingemann’s  dehydroamaric  anhydride  is  accordingly  the  lactone, 
CHPh-OflL*CO  .  ,  „  .  .  .  .  .  , 

JL  _ .  *  .  The  reduction  of  j3-phenyl-£-desylpropiomc  acid 

CPh.CPh — O 


by  sodium  amalgam  yields  an  acid  which  changes  very  readily 
into  p-amarofactone,  Co^PI^qOo,  prismatic  needles,  m.  p.  1 68 — -170°, 
from  which  fi-amaric  acid ,  C23H2203,  needles  (reconverted  into  the 
lactone  at  156°),  is  obtained  in  the  usual  way.  Since  £-amaric  acid 
regenerates  /3-phenyl-$-desylpropionic  acid  by  oxidation,  the  a-  and 
^-amaric  acids  are  stereoisomerides. 
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The  substance,  CnH180.2,  in.  p.  168°,  obtained  by  Klingemann  by 
heating  a-amarolactone  (amaric  anhydride)  with  25%  alcoholic 
sulphuric  acid  at  100°  ( ioc .  cit .),  is  now  found  to  be  a  third 
isomeride,  C23H20O2,  m.  p.  171 — 172°,  which  is  named  y-amaro- 
lactone.  By  oxidation  with  chromic  and  acetic  acids,  it  yields  an 
isomeric  /3-phenyl-/3-desylpropionic  acid,  needles,  m.  p.  173°,  which 
is  much  more  soluble  than  the  acid,  m.  p.  240 — 241°,  is  converted 
into  this  by  fusion,  and  is  identical  with  Klingemanms  ardehydro- 
amaric  acid. 

The  additive  compound  of  deoxybenzodn  and  a-methyl-/3-ethyl- 
acraldehyde  is  an  oil,  which  doubtless  consists  essentially  of  fi-desyl- 
a-methylvaleraldehyde ,  COPh*CHPh*CHEt*CHMe*CHO,  since  it 
yields  $-desyl-a-mei,hyl-n- valeric  acid ,  m.  p.  141*5 — 143°,  by  oxida¬ 
tion.  It  has  not  been  obtained  crystalline,  and  decomposes  completely 
by  distillation  in  a  vacuum.  By  treatment  in  concentrated  methyl- 
alcoholic  solution  at  30 — 40°  with  a  few  c.c.  of  sodium  methoxide 
solution,  it  is  converted  into  y5-diphenyl-a-methyl-/3-ethylvalero- 
lactone,  m.  p.  152°,  which  is  identical  with  Zagouruenny’s  dipropyl- 
carbobenzonic  acid.  The  corresponding  hydroxy -acid ,  C20ll 24^8? 
forms  prismatic  needles,  m.  p.  136 — 137°  (decomp.).  Zagou- 
menny’s  dipropylcarbobenzonic  acid,  m.  p.  139°,  is  shown  to  be  a 
mixture  of  the  /3-acid,  m.  p.  92 — 93°,  and  the  preceding  acid,  m.  p. 
152°,  which  is  called  the  a-acid.  The  a-acid  is  converted  into  the 
/3-acid  by  heating  with  methyl-alcoholic  potassium  hydroxide  at 
160°  for  five  hours.  The  /3-acid  is  dimorphous,  crystallising  also 
in  needles,  m.  p.  95 — 96°.  By  oxidation  with  chromic  and  acetic 
acids,  the  a-  and  /3-acids  yield  respectively  /3-desyl-c^methyl-vi- 
valeric  acid  and  an  isomeric  acid,  C^H^Og,  prismatic  needles, 
m.  p;  184 ’5 — 185°.  A  third  isomeride ,  needles,  m.  p.  169 — 171°, 
is  obtained  by  acidifying  a  solution  of  the  sodium  salt,  leaflets,  of 
the  /3-desyl-a-methyl-n-valeric  acid,  m.  p.  141*5—143°.  By  reduc¬ 
tion  with  sodium  amalgam,  the  acid,  m.  p.  141*5 — 143°,  yields,  not 
a-dipropylcarbobenzonic  acid,  but  a  mixture  of  two  other  stereo- 
isomerides,  y-dipropylcarbobenzonic  acid  [ y~(y$-diphenyl~a-methyl - 
fi-ethylvalerolactone )],  needles,  m.  p.  82 — 84°,  and  ^-di  propyl  carbo¬ 
benzonic  acid  \p-(yh-diphenyl~a-vrethyl-ft-ethylvalerolactone )], 
needles,  m.  p.  134°,  softening  at  130°,  of  which  the  latter  is  in¬ 
soluble  in  light  petroleum. 

The  additive  compound  of  crotonaldehyde  and  deoxybenzoin  is 
fi-desylbutaldehyde ,  COPh*CHPh*CHMe*CH2*CHO,  which  yields 
fi-desyl-n-butyric  acid ,  needles,  m.  p.  134 — 136°,  by  oxidation. 
The  latter  is  converted  into  an  isomeride ,  m.  p.  153*5 — 154*5°,  by 
2%  aqueous  sodium  hydroxide  at  50 — 60°.  A  synthesis  of  /3-desyl- 
butyric  acid,  m.  p.  134 — 136°,  from  deoxybenzoin  and  ethylidene- 
malonic  ester,  analogous  to  that  of  /3-phenyl-/3-desylpropionic  acid 
(above),  is  described.  /3-Desylbutaldehyde  in  methyl-alcoholic 
solution  is  transformed  by  aqueous  potassium  hydroxide  uto 
y5-diphenyl-/3-methylvalerolactone,  m.  p.  103 — 104°,  which  is 
identical  with  Zagoumenny’s  diethylcarbobenzonic  acid  (the 
a-acid).  By  oxidation  with  chromic  and  acetic  acids,  the  a-acid 


i.  24 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


yields  /3-desyl-?j-butyric  acid,  m.  p  134 — 136°,  but  the  latter  on 
reduction  yields  fi-diethylcai'bobenzo-nic  acid  [(/3)-y5 -diphenyl- fi- 
methylvalerolactone],  needles,  m .  p.  144 — 146°.  The  oxidation  of 
the  /3-acid  yields  the  /8-desyl-?i-butyric  acid,  m.  p.  153*5 — 154*5°, 
from  which  it  would  appear  that  the  /8-acid  is  formed  by  the  reduc¬ 
tion  (by  sodium  amalgam),  not  of  the  /8-desyl-n-butyric  acid,  m.  p. 
134 — 136°,  but  of  the  isomeric  acid,  m.  p.  153*5 — 154*5°,  so  easily 
obtained  from  it  by  the  action  of  alkali  hydroxide. 

Deoxybenzoin  and  acraldehyde  react  additively  in  methyl- 
alcoholic  solution  containing  a  little  sodium  methoxide  to  form 
/3 -desylpropaldehyde,  which  yields  /8-desylpropionic  acid  by  oxida¬ 
tion.  The  aldehyde  cannot  be  transformed  by  alkali  into 
y 8-diphenylvalerolactone,  C17H1602,  needles,  m.  p,  113 — 114°,  which 
is  obtained,  however,  by  the  reduction  of  /8-desylpropionic  acid  by 
sodium  amalgam. 

[With  Hans  Dott.] — The  additive  reaction  between  phenylacet- 
aldehyde  and  cinnamaldehyde  in  cold  methyl-alcoholic  sodium 
methoxide  solution  yields  a/3-diphenylglutardialdehyde.  This  has 
not  been  isolated  from  the  solution,  but  converted  by  heating  on 
the  water-bath  into  /3y -diphenylvcderolactone ,  prisms  or  needles, 
m.  p.  123 — 123*5°,  together  with  a  small  quantity  of  a  substance , 
m.  p.  134 — 136°,  leaflets,  which  is  possibly  cc/3-diphenylvalero- 
lactone.  By  oxidation  with  alkaline  permanganate,  /8y-diphenyl- 
valerolactone  yields  afi-diphenylglutaric  acid ,  prisms,  m.  p. 
203 — 204°  {methyl  ester ,  needles,  m.  p.  84 — 85°),  which  is  converted 
by  prolonged  fusion  into  a  stereoisomeride  (methyl  ester,  prisms, 
m.  p.  143°),  m.  p.  between  215°  and  232°,  according  to  the  rate  of 
heating.  For  this  isomeride  Borsche  found  m.  p.  230 — 231°  (A., 
1910,  i,  35),  and  Avery  and  McDole  m.  p.  223 — 224°  (A.,  1908, 
i,  343).  By  reduction  with  hydriodic  acid  (D  1*7)  and  red  phos¬ 
phorus  at  170°,  /3y-diphenylvalerolactone  yields  /8y  -diphenyl-n- 
valeric  acid ,  prismatic  needles,  m.  p.  109°,  the  constitution  of  which 
follows  by  exclusion,  since  the  acid  is  not  identical  with  either  of 
the  stereoisomeric  forms  of  a/8-diphenylvaleric  acid. 

5-Keto-a£$-triphenyl-?2r-valeraldehyde,  obtained  additively  from 
phenylacetaldehyde  and  phenyl  styryl  ketone,  has  also  not  been 
isolated,  but  has  been  converted  through  a/35-triphenylvalerolactone 
into  8-hydroxy-afi8-triphenylvaleric  acid,  needles,  m.  p.  143 — 
143*5°,  which  is  a  remarkably  stable  acid,  but  is  converted  into 
a&h-triphenylvalerolactone ,  needles,  m.  p.  138 — 139°,  by  heating  in 
a  vacuum  at  150°.  The  acid  is  oxidised  by  chromic  acid  or 
potassium  permanganate,  although  not  smoothly,  to  d~keto-afi8-tri- 
phenylvaleric  acid ,  which  is  best  isolated  as  the  methyl  ester, 
C24H22O3,  needles,  m.  p.  157 — 158°.  The  acid,  felted  needles,  m.  p. 
186 — 187°,  has  been  obtained  by  hydrolysing  the  ester  and  also 
synthetically  from  phenyl  styryl  ketone  and  methyl  phenylacetate. 
A  second  isomeric  acid  is  also  obtained  by  the  synthetic  method, 
which  has  m.  p.  260 — 261°,  forms  a  methyl  ester,  needles,  m.  p, 
177 — 178°,  and  is  also  obtained  by  heating  the  acid,  m.  p.  186 — 
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187°,  at  200 — 220°.  a£5~Triphenylvalerolactone  is  reduced  to 
a/3 h-triphenylvaleric  acid ,  m.  p.  174 — 175°,  by  hydriodic  acid 
(D  1*7)  and  red  phosphorus  at  170°,  and  is  converted  by  warm 
glacial  acetic  acid  containing  10%  of  sulphuric  acid  into  a  stereo- 
isomeride ,  CgsHooOo,  prisms  with  1C2H402,  m.  p.  124°  (174°  after 
removal  of  acetic  acid),  from  which  is  obtained  a  b-hydroxy-af3§- 
triphenylvaleric  acid ,  prisms  with  lEtOH,  m,  p.  155°  (not  sharp), 
with  reconversion  into  the  lactone. 

Phenylacetaldehyde  and  ethyl  benzylideneacetoacetate  react 
additively  in  alcoholic  solution  at  5°  in  the  presence  of  a  little 
sodium  ethoxide  to  form  §-keto-y-carbethoxy-af3~diphenylhex- 
aldehyde ,  CHO'CHPh'CHP^CHAc’COgEt,  rhombic  leaflets  con¬ 
taining  1H20,  m.  p.  149°  (decomp.),  and  a  substance ,  C23H28Ov, 
prisms,  m.  p.  79 — 81°.  This  substance,  the  constitution  of  which 
has  not  yet  been  determined,  is  also  formed  by  treating  the 
aldehyde  with  5%  alcoholic  hydrogen  chloride;  it  is  converted  by 
distillation  in  a  vacuum  into  an  unsaturated  substance ,  C23H2604, 
needles,  m.  p.  129—130°.  The  preceding  aldehyde,  which  is  a 
viscous  oil  in  the  anhydrous  state,  is  converted  by  distillation  in  a 
vacuum  into  ethyl  acetoacetate  and  a-phenylcinnamaldehyde, 
crystals,  m.  p.  94°  (oxime,  leaflets,  m.  p.  165—166°;  phenylhydr- 
azone ,  yellow  needles,  m.  p.  125 — 126°),  which  has  also  been 
synthesised  from  phenylacetaldehyde  and  benzaldehyde  by  Claisen’s 
method. 

[With  Jos.  Klinz.] — Methyl  fi-anthronyl-P-phenylisosvccinate , 

C0‘\Qf;-^-4^>CH,CHPh-CH(C02Me)2,  prisms,  m,  p.  147°,  prepared 

by  adding  a  few  drops  of  piperidine  or  diethy famine  to  a  warm 
methyl-alcoholic  solution  of  anthrone  and  methyl  benzylidene- 
malonate,  is  converted  into  (3 -an  t hronyl- fi-phenylpr opioni c  acid, 
prisms,  m.  p.  195 — 197°  (rapidly  heated;  decomp,  by  slow  heating), 
by  hydrolysis  with  boiling  30%  sulphuric  and  glacial  acetic  acids 
for  four  to  five  days. 

By  similar  additive  reactions,  anthrone  unites  with  ethyl  benzyl¬ 
ideneacetoacetate  and  with  phenyl  styryl  ketone  to  form  ethyl 
a  - ace  tyl-fi-an  th  ronyl-fi-  ph  c  n  ylpropion  ate , 

CO<I!',Sa>OH-CHPh'CHAc-CO,Et) 

needles,  m.  p.  148 — 149°,  and  phenyl  13 -a n t h  ro nyl-f3- phc nyle t hyl 
ketone,  CO  <^Qfi^4^>CH*CHPh*CHo*COPh,  needles,  m.  p.  115 — - 
116°,  respectively.  C.  S. 


Action  of  Potassium  Ferricyanide  on  Alizarin  in  Alkaline 
Solution  and  Constitution  of  Salts  of  Hydroxyanthra- 
quinones.  Roland  Scholl  and  A.  Zinke  ( Ber .,  1918,  51, 
1419—1435). — -By  oxidation  with  an  aqueous  solution  of  potassium 
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ferricyanide  and  potassium  hydroxide  at  the  ordinary  temperature, 
alizarin  is  converted  into  an  acid ,  C-,4H806,  hydrated,  yellow  leaflets, 
m.  p.  about  230°  (decomp.;  darkening  above  150°),  which  is 
purified  through  the  calcium  salt,  and  the  monoethyl  ester,  yellow 
or  brownish-yellow  crystals,  m.  p.  149°,  or  diethyl  esters,  yellow 
plates,  prisms,  or  needles,  m.  p.  85*5 — 87°,  and  yellow,  prismatic 
needles,  m.  p.  188°  (probably  cis- tfra/is-isomerides) .  The  acid  is 
shown  to  be  2-hydroxy-\  :  4:-naph  t  ha  quin  o  ne-Z-vinylglyoxylic  acid , 
OH’ C1oH402* CH!CH*C6’C02H,  by  the  following  evidence.  It  acts 
as  a  dibasic  acid,  forming  a  calcium  salt,  C14Hfi06Ca,  which  exists 
in  four  forms,  violet-brown  crystals  with  7H20,  blackish-violet 
crystals  with  3H20,  blackish-violet  salt  with  1H20,  and  bronze, 
rhombic  leaflets  with  2EUO,  and  a  dipotassium  salt,  C14H606K2, 
brown  crystals  with  2H20.  It  forms  a  vat  with  alkaline  hypo¬ 
sulphite,  and  therefore  contains  a  quinone  grouping.  It  can  be 
converted  into  a  naphthafuranquinone,  and  is  therefore  a  naphtha- 
quinone  derivative.  The  monoethyl  ester  gives  a  violet-red  colora¬ 
tion  with  alcoholic  ferric  chloride.  The  acid  reacts  additively  with 
bromine. 

The  views  of  Perkin  (T.,  1899,  75,  433;  1903,  83,  129),  von 
Georgievics  (A.,  1902,  i,  635;  1905,  i,  447),  Werner  (A.,  1908, 
i,  440),  Pfeiffer  (A.,  1913,  i,  879),  and  Dimroth  ( Anncden ,  1916, 
411,  340)  on  the  constitution  of  hydroxyanthraquinones  in  the 
form  of  their  salts  and  the  nature  of  mordant  dves  are  discussed 
without  any  very  definite  conclusion  being  reached.  C.  S. 


Rearrangement  Reactions  in  the  Anthraquinonefluorenone 
Series.  Alfred  Schaarschmidt  and  Johann  Herzenberg  (Ber,y 
1918,  51,  1230 — 1237). — l-Chloroanthraquinone-2-carboxylic  acid 
is  converted  by  boiling  with  toluene  and  phosphorus  pentachloride 
into  the  acid  chloride ,  pale  yellow  needles,  a  suspension  of  which 
in  benzene  is  converted  into  \~chloro-%benzo  plant  hraquinone, 
C?1H^03C1,  yellow  leaflets,  m.  p.  196°,  by  heating  with  aluminium 
chloride  at  60°  for  four  hours.  \-AmiMo-%benzoylanthraqmnone, 
red  needles,  m.  p.  190°,  prepared  by  heating  the  preceding  sub¬ 
stance  with  alcohol  and  aqueous  ammonia  at  170 — 175°,  is  diazo- 
tised  in  concentrated  sulphuric  acid  solution  at  17 — -22°,  the  solu¬ 
tion  is  poured  on  to  ice  so  that  the  temperature  does  not  exceed 
about  35°,  copper  powder  is  added,  and  the  mixture  warmed  on 
the  water-bath,  wherebv  anthraquinone-'l  '.l-fluorenoue  (formula  I), 
golden-yellow  leaflets  (from  nitrobenzene),  m.  p.  317°,  is  obtained, 
which  forms  an  intensely  red  vat  with  sodium  hyposulphite.  By 
fusion  with  potassium  hydroxide  at  220 — 230°,  anthraquinone- 
2 : 1-fluorenone  is  converted,  not  into  1-o-carboxyphenylanthra- 
quinone  (formula  II)  as  might  be  expected  from  the  behaviour  of 
allochrysoketonecarboxylic  acid  (Schaarschmidt,  A.,  1917,  i,  274), 
but  into  a  mixture  of  acids  containing  the  di carboxylic  acid 
(formula  III),  since  by  treatment  with  concentrated  sulphuric 
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acid,  Ullmann  and  Dasgupta’s  anthraquinone-2 : 3-fluorenone  (A., 
1914,  i,  413)  was  obtained  (formula  IV). 


CO  CO 


(III. :  (IV.) 

c,  s.  * 


Camphor  Ketones.  Hans  Rupe,  Markus  Warder,  and 
Kunihiko  Takagi  ( Helv .  Chim.  Acta ,  1918,  i,  309- — 342).  -The 
work  of  Rupe  and  Iselin  (A.,  1916,  i,  409)  and  of  Rupe  and  Burck- 
hardt  (A.,  1917,  i,  141)  on  the  preparation  of  derivatives  of 
methylenecamphor  has  been  extended  in  several  directions,  particu¬ 
larly  with  a  view  to  the  preparation  of  an  unsaturated  camphor 
ketone ;  the  optical  investigation  of  the  substances  is  not  yet  quite 
completed,  and  fuller  details  are  promised  in  a  subsequent  com¬ 
munication. 


Camphorylideneacetic  acid, 


an 


“<Ao 


:CH-CO,H 


99*5 — 101°,  [a]D  +182*3°  in  benzene,  is  prepared  by  a  modification 
of  the  method  of  Bishop,  Claisen,  and  Sinclair  (A.,  1895,  i,  62)  [the 
microcrystalline  magnesium  salt  and  the  ethyl  ester ,  pale  yellow, 
inodorous  oil,  b.p.  149*5 — 150°/ 12  mm.,  Df  1*0459,  [a]D  +170*1°  (in 
substance),  + 160*4  (in  benzene),  are  described],  and  is  converted  by 
thionyl  chloride  into  the  corresponding  chloride ,  m.  p.  34  -35°,  b.  p. 

140 _ 141°/ 13  mm.  The  free  acid  reacts  with  hydrogen  bromide  in 

glacial  acetic  acid  solution,  yielding  the  bromo -acid^ 


CBr*CH2'C02H 

CO 


? 
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long,  colourless  needles,  m.  p.  153 — 154°  (decomp.),  but  the  action 
appears  to  be  balanced,  since,  at  a  slightly  higher  temperature, 
hydrogen  bromide  is  eliminated  with  re-formation  of  camphoryl- 
ideneacetic  acid.  The  latter  substance  does  not  react  normally  with 
bromine.  Camphorylacetic  acid,  small,  prismatic  crystals,  m.  p. 
83 — 84°,  b.  p.  191*5 — 192*5°/12  mm.,  [a]D  +38*0  in  benzene,  is  pre¬ 
pared  by  reducing  camphorylideneacetic  acid  with  sodium  amalgam, 
or,  better,  with  hydrogen,  in  the  presence  of  nickel;  its  ethyl  ester 
has  b.  p.  154 — 155°/10  mm.,  [a]D  +67*5°  (in  substance),  +37*1°  (in 
benzene).  Attempts  to  reduce  camphorylideneacetyl  chloride  by  zinc 
dust  and  acetic  acid  led  to  the  isolation  of  a  mixed  anhydride  of 


camphorylacetic  and  acetic  acids,  C8H]4<^ 


<jJH- 

CO 


CBvCOOAc 


fine 


needles  or  transparent  plates,  m.  p.  118 — 120°. 
Ethyl  dicamphoryliden eacetylmalo na t e , 


C=CH*CO 

i 

CO 


C(C02Et)2, 

2 


pale  yellow  needles,  m.  p.  90 — 91°,  is  prepared  by  the  condensation 
of  camphorylideneacetyl  chloride  with  ethyl  sodiomalonate  in 
ethereal  solution  ( ethyl  dicam  phorylideneacetylacetoacetate,  fine 
needles,  m.  p.  149 — 150°,  is  similarly  obtained  from  ethyl  aceto- 
acetate),  and  is  hydrolysed  by  dilute  sulphuric  acid  in  acetic  acid 

solution  to  camphorylidene  acetone ,  CSH^<^  1  *\  lemon- 

V'  / 


yellow  liquid,  b.  p.  137 — 138°/10  mm.,  DJ°  1*0327,  [a]D  +208*8°  (in 
substance),  186*6°  (in  benzene),  and  camphorylideneacetic  acid.  The 
ketone  does  not  appear  to  yield  a  stable  sodium  hydrogen  sulphite 
compound;  the  henzylidene  derivative  forms  golden-yellow  needles, 
m.  p.  94 — 95°,  p -nitro benzylidene  derivative,  lemon-yellow,  minute 
crystals,  m.  p.  150 — 151°,  oxime,  colourless,  shining  needles,  m.  p. 
142 — 143°,  phenylhydrazone,  orange-yellow  needles,  m.  p. 
145—146°,  hydrazone ,  long,  yellow  needles,  m.  p.  112 — 113°.  With 
semicarbazide  the  ketone  gives  a  compound,  CuHo102N3,  prismatic 
needles  or  small  leaflets,  decomposing  at  223 — 224°,  which  does  not 
behave  as  a  normal  semicarbazone. 

Attempts  to  prepare  camphorylacetone  by  a  similar  sequence  of 
actions  were  less  successful.  Camphorylacetyl  chloride,  pale  yellow, 
inodorous  liquid,  b.  p.  152 — 154°/ 12  mm.,  could  only  be  condensed 
with  ethyl  sodiomalonate  with  considerable  difficulty,  giving  a  small 
yield  of  substance,  from  which  by  hydrolysis  camphorylacetone  was 
obtained  in  small  quantity.  The  saturated  ketone  could,  however 
be  satisfactorily  prepared  by  reduction  of  camphorylideneacetone 
with  hydrogen  in  the  presence  of  nickel,  although  the  camphor 
carbonyl  group  was  invariably  attacked  to  some  extent;  after  puri¬ 
fication  through  the  semi  carha  zone.  long  needles,  m.  p.  203 — 204° 
(decomp.),  it  was  obtained  as  an  inodorous,  highly  refractive  oil, 
b.  p.  148*5— 149°/12  mm.,  Df  1*0213,  -<-49*2°  (in  substance), 

+  60*7°  (in  benzene).  The  ketone  behaves  towards  sodium  hydrogen 
sulphite  in  the  same  manner  as  the  unsaturated  ketone ;  it  yields  a 


ORGANIC  CHEMISTRY. 


i.  29 


phenylhydrazatie ,  needles,  m.  p.  87 — 89°,  and  a  bemylidene  deriv¬ 
ative,  colourless  leaflets,  m.  p.  75 — 76°. 

The  preparation  of  a  camphor  diketone  is  also  described,  although 
the  yields  leave  much  to  be  desired  in  spite  of  many  variations  of 
the  experimental  conditions ;  ethyl  camphorylacetate  condenses  with 
acetophenone  in  ethereal  solution  in  the  presence  of  solid  sodium 
ethoxide,  giving  small  amounts  of  camph o ry lace tylac e t oph e n on e , 

r,  tt  ^CH-CH2*CO-CH2*COPh  _  _10  rl  ,  _KO  . 

C8Hu<(130  2  2  ,  m.  p.  52—61°,  [a]D+62*5°  m 


benzene.  An  alcoholic  solution  of  the  diketone  gives  an  immediate 
bluish-red  coloration  with  ferric  chloride.  The  copper  salt,  long, 
greyish-green  needles,  m.  p.  184 — 186°,  and  sodium  salt  are 
described.  H.  W. 


Preparation  of  Camphylcarbinol.  Hans  Rupe  (D.R.-P. 
307357 ;  from  Ghern.  Zentr.,  1918,  ii,  493). — Rydroxymethylenecam- 
phor  only  suffers  reduction  at  the  ethylenic  bond  when  reduced  by 
hydrogen  in  the  presence  of  finely  divided  nickel  or  cobalt  in  alco¬ 
holic,  aqueous-alcoholic,  or  acetic  acid  solution,  or  as  normal  alkali 
salt  in  aqueous  solution;  camphylcarbinol ,  which  is  thus  produced, 
is  a  colourless,  odourless  oil,  b.  p.  142— 143°/ 10  mm.,  D'f  1*0502, 
[«]d  +62*22°.  [See  further,  following  abstract.]  H.  W. 


Reduction  Products  of  Hydroxymethylenecamphor.  H. 

Rupe,  A.  Akermann,  and  H.  Takagi  (Helv.  Chim.  Acta.,  1918,  1, 
452 — 472).- — The  reduction  of  hydroxymethyl ene  compounds  by 
hydrogen  in  the  presence  of  colloidal  palladium  or  platinum  has 
been  studied  by  Kotz  and  Schaeffer  (A.,  1912,  i,  603),  who  found 
that  methyl  ketones  were  formed;  hydroxymethylenecamphor,  how¬ 
ever,  was  unaffected  by  this  treatment,  a  result  which  was  attri¬ 
buted  to  the  acidic  character  of  the  substance.  The  authors  find  that 
hydroxymethylenecamphor  is  readily  reduced  by  hydrogen  in  the 
presence  of  a  specially  prepared  nickel  catalyst  (the  mode  of  proce¬ 
dure  is  fully  described  in  the  original  paper  and  iron  and  copper 
are  shown  to  act  as  poisons).  The  main  product  (about  80 — 95%) 


,  ,,  ,  7  7  ^<?h-ch2-oh 

ot  the  reaction  is  camphylcarbinol,  C8H14<^q 


it  is  puri¬ 


fied  by  repeated  fractionation  under  diminished  pressure,  or,  prefer¬ 
ably,  by  means  of  the  calcium  chloride  compound ;  the  optically  pure 
substance  is  isolated  through  the  benzoyl  derivative  (see  later).  It 
forms  a  colourless,  odourless,  viscous  oil,  b.  p.  139 — 140°/ 9  mm., 
143— 144°/ 11  mm,,  D?  1*0502,  jygP  +49*13°,  [a]j?  +65*73° 

[a]?>  +82*44°,  [a]f  +  120*82°,  [a]P/[a]c  2/45°,  Aa  578.  With  phos¬ 
phorus  tribromide  it  yields  the  corresponding  bromide,  long  needles, 
m.  p.  65*5 — 66°,  and  with  hydrogen  chloride,  or,  preferably, 
thionyl  chloride,  the  corresponding  chloride,  leaflets,  m.  p.  53 — 54°, 
b.  p.  125 — 127°/ 14  mm.  Attempts  to  convert  the  alcohol  into  the 
aldehyde  were  unsuccessful;  chromic  oxide  converted  it  into  cam¬ 
ph  orquinone,  m.  p.  197°,  whilst  manganese  dioxide  and  sulphuric 
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acid  gave  a  small  quantity  of  substance,  in.  p.  201°,  and  muck  un¬ 
changed  carbinol.  Benzoyl  chloride  in  the  presence  of  pyridine 
converts  the  carbinol  practically  quantitatively  into  the  benzoyl 
derivative,  colourless,  shining  plates  or  prisms,  m.  p.  95 — 97°; 
attempts  to  hydrolyse  the  latter  with  alcoholic  potassium  hydroxide, 
with  barium  hydroxide,  or  magnesia  resulted  in  the  formation  of 
methylenecamphor.  Experiments  with  aqueous  alcoholic  sulphuric 
acid  were  more  successful,  and  from  these  it  was  found  possible  to 
isolate  camphylcarbinol,  although  dehydration  of  the  latter  also 
occurred  to  a  considerable  extent.  The  formyl  derivative,  long 
needles,  m.  p.  74 — 75°,  b.  p.  142 — 143°/ 11  mm.,  and  the  acetyl 
derivative,  colourless,  mobile  oil,  b.  p.  148*5 — 149°/ 10  mm.,  were 
prepared  by  the  action  of  formic  acid  (86%)  and  acetic  anhydride 
respectively  on  the  carbinol,  but  attempts  to  prepare  the  hydrogen 
phthalate  led  to  the  production  of  methylenecamphor. 

The  by-products  of  the  preparation  of  camphylcarbinol  consist 
of  methylenecamphor,  methylcamphor,  and  the  ethyl  ethers  of  cam¬ 
phylcarbinol  and  hydroxymethylenecamphor.  The  two  substances 
first  named  are  contained  in  the  first  fractions,  b.  p.  ca.  82 — 84°/ 


10  mm.,  and  are  separated  by  converting  the  methylenecamphor  into 
the  hydrobromide  (camphylbromomethane),  from  which  it  can  be 
re-generated  by  treatment  with  methyl-alcoholic  potassium  hydr¬ 
oxide;  the  pure  substance  is,  however,  more  conveniently  prepared 
by  heating  camphylcarbinol  with  the  same  reagent,  and  then  forms 
a  characteristic,  waxy  mass,  m.  p.  43*5 — 44°.  It  becomes  polymer¬ 
ised  when  repeatedly  distilled  under  diminished  pressure.  With 
bromine  it  yields  a  dibromide,  m.  p.  108 — 109°.  Methylcamphor , 


CHMe 

C«H>'<CO 


can  be  isolated  in  an  almost  pure  state  by  repeated 


fractionation  of  the  residues  from  the  methylenecamphor  hydro¬ 
bromide,  but  is  more  conveniently  obtained  by  the  direct  hydro¬ 
genation  of  methylenecamphor  in  the  presence  of  finely  divided 
nickel;  it  has  m.  p.  37*5—38*5°,  b.  p.  88— 89°/8*5  mm.  Direct 
experiment  shows  the  formation  of  methylenecamphor  to  be  due  to 
the  dehydrating  action  of  the  nickel  catalyst  on  primarily  formed 
camphylcarbinol . 

The  ethyl  ethers  of  camphylcarbinol  and  hydroxymethylenecam¬ 
phor  were  not  isolated  as  such;  their  presence  is  inferred  from  the 
fact  that  the  action  of  alcoholic  potassium  hydroxide  on  the  frac¬ 
tions  of  higher  b.  p.  of  the  by-products  leads  to  the  production  of 
methylenecamphor  and  hydroxymethylenecamphor  respectively; 
their  formation  is  attributed  to  the  addition  of  ethyl  alcohol  to 
methylenecamphor  and  to  the  condensation  of  hydroxymethylene¬ 
camphor  and  alcohol  under  the  influence  of  nickel.  H.  W. 


Synthesis  of  Curcumin.  V.  Lampe  (Ber.,  1918,  51, 
1347— 1355).— The  course  of  the  synthesis  is  as  follows :  ethyl 
a  -  carbomethoxyferuloylacetoacetate  — carbomethoxyferuloylace- 
tone  — >•  dicarbomethoxydiferuloylacetone  — >■  dicarbomethoxydi- 
feruloylmethane — >  diferuloylmethane  (cnrcumin). 
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Ethyl  a-carbomethoxyferuloylacetoacetate  [ethyl  aA-methylcar- 
bonato-^-7nethoxycinnamoylacetoacetate\y 

C02Me*0,C6H3(0Me)*CH:CH*C0*CHAc*C02EtJ 
obtained  by  digesting  ethyl  sodioacetoacetate  and  car  borne  thoxy- 
feruloyl  [4-methylcarbonato-3-methoxycinnamoyl]  chloride  in  dry 
ether  on  the  water-bath,  forms  faintly  yellow  needles,  m.  p. 
91 — 93°;  a  by-product  of  the  reaction  is  methyl  carbonatomethoxy- 
cinnamic  anhydride ,  C24H22Ou,  colourless  leaflets,  m.  p.  142 — 144°. 
Ethyl  a-feruloylacetoacetate,  C16H1806,  canary-yellow,  prismatic 
needles,  m.  p.  116 — 118°,  is  obtained  by  shaking  an  ethereal  solution 
of  the  methyl  carbonato- derivative  with  1%  aqueous  sodium  hydr¬ 
oxide  and  treating  the  alkaline  solution  with  carbon  dioxide. 

Carbomethoxyfcruloylacetone  [4  -  methylcarb onato  -  3  -  methoxy- 
cinnamoylacetone ],  C02Me*0  ’CgH^OMe)  'CHICTLCO'CHg’COMe, 
faintly  yellow,  prismatic  needles,  m.  p.  Ill — -113°,  is  obtained  by 
hydrolysing  ethyl  a-methylcarbonatomethoxycinnamoylacetoacetate , 
carbon  dioxide  being  also  eliminated ;  it  is  converted  into  feruloyl- 
acetonej  C13H1404,  prisms,  m.  p,  143 — 145°,  by  dilute  alkali. 

A  solution  of  methylcarbonatomethoxycinnamoylacetone  in  anisole 
is  treated  with  finely  divided  sodium,  and  a  day  later  a  solution  of 
methylcarbonatomethoxycinnamoyl  chloride  in  warm  anisole  is 
added.  The  mixture  is  treated  after  twenty-four  hours  with  water 
containing  a  little  hydrochloric  acid,  and  the  anisole  is  removed  by 
distillation  with  steam.  The  heavy,  dark  red  residue,  probably 
dimethylcarbonatomethoxydicinnamoylacetone,  is  boiled  with  dilute 
acetic  acid,  and  thus  converted  into  dimethylcarbonatomethoxydi- 
cinnamoylmethane,  m.  p.  145 — 148 — 158°;  after  crystallisation  from 
benzene  the  substance  is  pure,  has  m.  p.  170 — 172°,  and  is  identical 
with  Milobendzka,  Kostanecki,  and  Lampe ’s  dimethylcarbonato- 
curcumin  (A.,  1910,  i,  628);  the  last  substance  has  m.  p.  170 — 172° 
after  being  crystallised  from  benzene.  On  hydrolysis  dimethylcar- 
bonatomethoxydicinnamoylm  ethane  yields  diferuloylmethane, 
CH2(CO'CH!CH*C6H3[OMe]*OH)2,  prisms,  m.  p.  180 — 183°,  which 
is  identical  with  natural  curcumin.  C.  S. 

Synthesis  of  p^  -Dihydroxy-  and  ^-Hydroxydicinnamoyl- 
methane.  V.  Lampe  and  M.  Godlewska  ( Bev.>  1918,  51, 
1355 — 1360).-— The  method  of  synthesising  dicinnamoylmethane 
(Lampe  and  Milobedzka,  A.,  1913,  i,  876)  has  been  extended  to 
include  the  hydroxy-derivatives,  partly  in  connexion  with  the  syn¬ 
thesis  of  curcumin  (preceding  abstract),  partly  to  obtain  substances 
which  are  of  interest  in  connexion  with  the  theory  of  direct  dyes. 

The  condensation  of  ethyl  acetoacetate  and  p-methylcarbonato- 
cinnamoyl  chloride  in  ethereal  solution  by  means  of  sodium  ethoxide 
yields,  in  addition  to  a  little  ^-methylcarb o-natocinnamic  anhydride , 
C22H1809,  colourless  aggregates,  m.  p.  168 — 170°,  ethyl  a-^-methyl- 
carb  o  natocinnam  o  ylace  toaceta  te , 

C02Me*0*C6H4*CH:CH*C0*CHAc*C02Et, 
faintly  yellow  prisms,  m.  p.  94 — 96°,  which  yields  by  hydrolysis  and 
simultaneous  elimination  of  carbon  dioxide  p -methylcarb o-natocin- 
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namoylacetone ,  C02Me*0"C6H4*CHICH*C0*CH2*C0Me,  faintly  yel¬ 
low  leaflets,  m.  p.  Ill — 113°.  The  last  compound  reacts  in  ethereal 
solution  with  very  dilute  alkali  to  form  p-hydroxycinnamoylacetone, 
yellow  leaflets,  m.  p.  144 — 146°,  in  boiling  alcoholic  solution  with 
hydroxylamine  hydrochloride  to  form  b)-p-methylcarbonato- 
styryI-h(or  3)-methylisooxazole,  C14H1304N,  colourless  leaflets,  m.  p. 
122 — 124°,  and  in  anisole  solution  with  sodium  and  ^?-methylcarbon- 
atocinnamoyl  chloride  to  form,  after  the  initial  product  has  been 
boiled  with  dilute  acetic  acid  (compare  preceding  abstract),  ip^-di- 
methylcarbonatodicinnamoylmethane ,  C23H20O8,  canary  -  yellow 
aggregates,  m.  p.  162 — 166°.  The  last  substance  reacts  with 
hydroxylamine  hydrochloride  in  alcoholic  solution  to  form  3  : 5-di- p- 
methylcarbonatostyrylisooxazole ,  C23H1907N,  colourless  aggregates, 
m.  p.  178 — 180°,  and  in  ethereal  solution  with  1%  aqueous  sodium 
hydroxide  to  form  pp f-dihydroxydicinnamoylmethane,  C19H1604, 
faintly  orange  needles,  m.  p.  218 — 220°  (decomp.). 

p-Methylcarbonatodicnvnamoylme  thane,  C21Hlg05,  yellow  needles, 
m.  p.  114 — '116°,  is  obtained  from  cinnamoylacetone  and  ^-methyl- 
carbonatocinnamoyl  chloride  or  p-methylcarbonatocinnamoylacetone 
and  cinnamoyl  chloride  by  the  aid  of  sodium  and  acetic  acid  (as 
above),  and  yields  by  elimination  of  the  carbom ethoxy-group 
p-hy dr oxydicinnamoylm ethane,  faintly  orange,  prismatic  needles, 
m.  p.  190—192°. 

TJnmordanted  cotton  is  dyed  faintly  orange  by  curcumin,  canary- 
yellow  (not  fast  to  soap)  by  p^-dihydroxydicinnamoylmethane,  and 
faintly  yellow  by  ^-hydroxydicinnamoylmethane.  A  similar  regu¬ 
larity  occurs  in  the  reaction  with  boric  acid,  which  colours  turmeric 
(curcumin)  paper  intensely  orange,  changes  the  colour  of  ppf- di- 
hydroxydicinnamoylmethane  to  a  weak  orange,  and  does  not  affect 
the  colour  of  p-hydroxydicinnamoylmethane.  C.  S. 


A  New  Group  of  c^/cZoPropane  Derivatives.  III.  Scope 
and  Mechanism  of  the  Reaction.  Behaviour  of  3-Acetyl- 
coumarin  with  Solutions  of  Alkali  Hydroxides.  Oskar 
Widman  ( Ber .,  1918,  51,  1210—1214.  Compare  A.,  1918,  i,  347, 
393). — -The  formation  of  the  new  cyc/opropane  derivativas  by  the 
reaction : 


R’00-CH2C1  +  CgH4< 


CHICK' 
0 — CO 


P  XT  —PIT 

^co-te>CH-COK+HO' 


( loc .  dt.)  succeeds  when  K  — Ph,  o-  or  p-C6H4*OMe,  C6H4*N02,  or 
C10H7  and  R'  =  Ac,  COEt,  Bz,  C02Et,  C02Me,  or  CIST,  but  fails  when 
R  =  Me  and  R'  —  Ph  or  H.  The  formation  also  fails  when  ethyl 
coumarin-4 -carboxyl ate  is  used  instead  of  a  suitably  3-substituted 
coumarin.  Attempts  also  failed  to  bring  about,  in  the  presence  of 
sodium  ethoxide,  a  reaction  between  phenacyl  haloids  and  esters  of 
fumaric,  ethyl enetetracarboxylic,  benzylideneacetoacetic,  benzyl- 
idenemalonic,  anisylidenemalonic,  and  o-ethoxybenzylideneaeeto- 
acetic  acids  in  such  a  way  that  the  phenacylidene  group  is  combined 
at  a  double  linking.  It  appears,  therefore,  that  only  3-substituted 
coumarins  can  enter  into  the  preceding  reaction,  and  even  then  only 
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if  the  substituent  is  an  aliphatic  or  aromatic  acyl  group,  a  carbo- 
alkyloxy-group,  or  a  cyano-group. 

In  seeking  to  account  for  the  reaction,  the  author  has  revised  his 
explanation  of  the  action  of  alkalis  on  3-acetylcoumarin  (A.,  1902, 
i,  374).  The  yellow  colour  developed  with  a  cold  solution  of  alkali 
hydroxide  is  now  attributed,  not  to  the  formation  of  3-hydroxy  vinyl - 
coumarin,  because  3-trimethylacetyl-  and  3-benzoyl-coumarin,  in 
which  the  formation  of  the  hydroxy  vinyl  group  is  impossible,  also 
develop  a  yellow  colour,  but  to  the  formation  of  an  orthoquinonoid 
sodium  compound.  This  reacts  with  the  phenacyl  haloid  in  accord¬ 
ance  with  the  scheme: 


CtiH4<T9S>CAc  ->  C#H4<^^CAc:C(OH)-ONa 


CH- 


‘OCO^  ^ 


CsH4<£H'''CAc(0H,Bz)-CCK>Na 


£Mh->chb, 

OH  CAc 


A8^*Sf>CHBz- 

O-CO-CAe 


COjH 


When  alcoholic  sodium  ethoxide  is  used  a  certain  amount  of  the 
substance  OIC6H4ICH-CAcIC(OEt)’ONa  is  formed,  and  this  reacts 
with  the  phenacyl  haloid  to  yield  the  coumarinic  ester, 

,CHBz 


OH-aH 


*CH<£ 


Ac*C02Et 


and  thus  is  explained  the  formation  of  a  by-product  differing  from 
the  main  product  in  containing  an  additional  molecule  of  ethyl 
alcohol  (loc,  cit .).  C.  S. 


A  Synthesis  of  isoBrazilein  and  certain  Related  Anhydro 
pyranol  Salts.  I.  Herbert  Grace  Crabtree,  Robert  Robinson, 
and  Maurice  Russell  Turner  (T.,  1918,  113,  859 — 880). 

Preparation  of  Hydrogenated  Alkaloids.  C.  F.  Boehringer 
&  S'ohne  (D.R.-P.,  307894;  additional  to  D.R.-P.,  306939;  from 
Chem.  Zentr 1918,  ii,  693 — 694). — The  addition  of  hydrogen  to 
alkaloids  or  their  salts  in  the  presence  of  small  quantities  of  the 
finely  divided  suboxides  of  the  nickel  group  (A.,  1918,  i,  546)  at 
temperatures  not  exceeding  60°  can  also  be  effected  in  alcoholic 
suspension  or  solution.  The  preparation  of  dihydroquinine  from 
quinine  monohydrochloride  and  the  hydrogenation  of  cinnamyl- 
cocaine  are  cited  as  examples.  H.  W. 


Cinchona  Alkaloids.  I.  Cupreine,  Hydrocupreine,  and 
their  Methyl  and  Ethyl  Ethers.  G.  Giemsa  and  J.  Halberkann 
( Ber .,  1918,  51,  1325 — 1333). — Contrary  to  the  statement  of  Hesse 
(A.,  1888,  71),  dihydrocupreine  instantly  decolorises  potassium 
permanganate  in  acid  solution.  It  has  m.  p.  204°  (Hesse  gives 
168 — 170°;  Pum,  170°),  and  can  readily  be  obtained  by  the  addi¬ 
tion  of  hydrogen  to  cupreine  in  alcoholic  solution  (palladium 
catalyst)  or  to  cupreine  hydrochloride  in  aqueous  solution  (nickel 
catalyst). 
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Cupreine  yields  methylcupreine  (quinine)  by  methylation  with 
methyl  sulphate  and  alkali  in  methyl-alcoholic  solution,  or,  much 
better,  with  ethereal  diazomethane  in  amyl-alcoholic  solution. 

Methyldihydrocupreine,  prepared  by  the  catalytic  reduction  of 
quinine  or  the  methylation  of  dihydrocupreine,  is  isolated  as  the 
basic  sulphate ,  which  contains  6H20  and  is  relatively  stable  to 
potassium  permanganate.  Ethyldihydrocupreine  is  prepared  by 
similar  methods.  C.  S. 


The  Cinchona  Alkaloids.  XX.  Synthesis  of  Quinotoxines . 

Paul  Pabe  and  Karl  Kindler  ( Ber .,  1918,  51,  1360 — 1365. 
Compare  A.,  1918,  i,  303). — The  problem  of  the  synthesis  of 
quinotoxines  resolves  itself  into  three  parts:  (1)  the  synthesis  of 
cinchoninic  and  6-methoxycinchoninic  acids,  (2)  the  synthesis  of 
homomeroquinene  and  homocincholeupone,  and  (3)  the  condensa¬ 
tion  of  each  of  the  first  with  each  of  the  second  pair  to  give  the 
four  quinotoxines,  cinchonicine,  dihydrocinchonicine,  quinicine,  and 
dihydroquinicine. 

The  first  part  will  be  dealt  with  in  a  later  communication  by 
Pabe.  With  regard  to  the  second  part,  the  two  substances  have 
not  yet  been  synthesised,  and  the  material  used  by  the  authors  in 
realising  the  third  part  has  been  obtained  by  the  fission  of 
quinotoxines.  Thus  A-benzoylhomocincholeupone,  obtained  from 
benzoyldihydrocinchotoxine  by  a  slight  modification  of  Kaufmann 
and  Brunnschweiler’s  method  (A.,  1917,  i,  50),  is  converted  into 
its  ethyl  ester,  C19H27OsN,  a  viscous  oil,  b.  p.  256°/ 13  mm.,  which 
yields,  after  hydrolysis  by  dilute  hydrochloric  acid  and  subsequent 
re-esterification,  ethyl  homocincholeupone ,  b.  p.  140°/ 

13  mm.  The  reaction  between  ethyl  cinchoninate  and  ethyl 
iV-benzoylhomocincholeupone  in  the  presence  of  sodium  ethoxide  in 
boiling  benzene  for  fifteen  hours  leads  to  a  product,  doubtless  the 
0-ketonic  ester, 


NB2<^2,c^g|>CH-CH2-CH(C°2Et)-C()-C9Ht.N, 

2 

which  is  converted  into  dihydrocinchotoxine  (dihydrocinchonicine) 
by  hydrolysis  with  boiling  15%  hydrochloric  acid. 

Since  dihydrocinchotoxine  can  be  converted  into  dihydro- 
cinchoninone  (A.,  1909,  i,  253),  and  the  latter  has  been  reduced  by 
aluminium  and  sodium  ethoxide  to  dihydrocinchonine  and  dihydro- 
cinchonidine  (future  communication),  therefore  the  construction  of 
cinchona  alkaloids  from  derivatives  of  the  quinoline  and  piperidine 
series  has  been  accomplished.  C.  S. 

Degradation  of  Scopoline.  Ernst  Schmidt  (Ber.,  1918,  51  y 
1281 — 1283).- — A  claim  for  priority  over  Hess  with  respect  to  the 
conversion  of  dihydroscopoline  into  l-methylpiperidine-2 : 6-dicarb- 
oxylic  acid,  and  a  denial  of  his  statement  (A.,  1918,  i,  404)  that  the 


author  has  asserted  that  the  group  O 


present  in 


scopoline. 


C.  S. 
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Strychnine  Alkaloids.  XXIV.  Cause  of  the  Violet 
Colour  Reaction  of  Cacotheline  and  of  Nitro  compounds  of 
the  Brucine  Series  Allied  to  it.  Hermann  Leuchs  ( Ber 1918, 
51,  1375 — 1389). — The  action  of  nitric  acid  on  brucine  is  repre¬ 
sented  by  the  scheme  C23H2604N2  — >  C21H20O4N2  — >  C21H1906N3 
— ^C21H2107N3,HN03  (A.,  1911,  i,  746).  Cacotheline,  the  final 
product,  would  appear  to  be  a  nitrated  quinone  were  it  not  that 
sulphurous  acid  does  not  produce  a  less  intensely  coloured  or  colour¬ 
less  quinol  (A.,  1910,  i,  1042),  but  a  substance  having  a  deep  violet 
or  deep  green  colour.  Brucinolone  and  isobrucinolone  when  treated 
with  nitric  acid  undergo  analogous  changes  (A.,  1909,  i,  954;  1912, 
i,  210;  1913,  i,  194),  the  final  product  being  undoubtedly  a  nitro- 
quinone,  since  it  is  reduced  by  sulphurous  acid  to  a  pale  yellow 
quinol.  Hence  by  analogy  the  cacotheline  base  is  a  nitro-quinone, 
despite  the  objection  raised  above.  The  same  holds  in  the  case 
of  the  methonitrate  of  the  cacotheline  base,  C21H2107N3,MeN03, 
obtained  by  the  action  of  nitric  acid  on  methylbrucine  (A.,  1911, 
i,  1018).  The  methonitrate  also  gives  a  violet  coloration  with 
sulphurous  acid,  but  its  quinonoid  nature  is  shown  first  by  the 
reaction  with  aqueous  hydroxyl  amine  hydrochloride,  whereby  the 
oxime ,  C22H2507N4C1,2H20,  yellow  needles,  of  the  methochloride  of 
the  cacotheline  base  is  obtained,  and,  secondly,  by  reduction  by 
tin  and  A-hydrochloric  acid,  whereby  four  atoms  of  hydrogen  are 
taken  up  and  a  stanni  chloride ,  broad,  rectangular  prisms,  is 
obtained,  C22H2805N3Cl,HCl;SnCl4,6H20,  from  which  the  hydro¬ 
chloride  of  presumably  an  amino-quinol,  C22H2805N3C1,HC1,H2Q, 
colourless,  crystalline  powder,  decomp.  260°,  is  prepared.  The 
behaviour  of  the  methonitrate  towards  sulphurous  acid  is  at 
variance  with  the  preceding  evidence  of  quinonoid  structure.  Thus 
with  aqueous  sodium  hydrogen  sulphite  it  yields,  in  the  cold  at 
0°,  a  methosulphite  of  the  cacotheline  base, 

C21H2107N3,MeS03H,6H20, 

colourless  leaflets,  which  evolves  sulphur  dioxide  on  treatment  with 
strong  acids,  and  in  the  hot  solution  an  isomeric  methosulphite , 
deep  violet,  almost  black  prisms  with  metallic  lustre  (into  which 
the  colourless  isomeride  changes  by  keeping),  which  dissolves  in 
concentrated  sulphuric  acid  without  evolution  of  sulphur  dioxide, 
and  is  precipitated  unchanged  by  the  addition  of  water.  Prob¬ 
ably,  therefore,  the  sulphurous  acid  in  the  violet  compound  is  not 
only  attached  to  the  basic  nitrogen  atom,  but  also  enters  into 
complex  combination  with  some  other  portion  of  the  molecule.  By 
treatment  with  5A-nitric  acid,  the  violet  compound  loses  two  atoms 
of  hydrogen  and  is  converted  into  a  substance ,  C^H^O^^MeSOgH, 
reddish-yellow  leaflets  or  prisms  with  2H20,  which  appears  to  bear 
to  the  violet  compound  the  relation  of  quinone  to  quinol,  since  it 
is  converted  into  the  latter  by  sulphurous  acid  or  by  nickel  and 
hydrochloric  acid.  Hydroxylamine,  however,  converts  the  reddish- 
yellow  substance  into  the  violet  compound  in  acid  solution  and 
into  the  oxime  of  the  methochloride  of  the  cacotheline  base  in 
alkaline  solution.  The  complete  reduction  of  the  reddish-yellow 
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substance  by  tin  and  hydrochloric  acid  yields  at  first  a  violet  pre¬ 
cipitate,  and,  finally,  a  substance,  C22H2507N3S,  colourless  needles, 
which  appears  to  be  the  anhydride  resulting  by  the  elimination  of 
water  from  an  amino-  and  the  S03H-groups.  The  S02  group  is 
still  present  in  complex  union  in  the  anhydride,  but  is  eliminated 
by  warm  A-alkali  hydroxide,  without,  however,  definite  products 
being  formed. 

The  violet  compound,  C21H2107N3,MeS03H,  is  stable  in  aqueous 
ammonia  in  the  absence  of  oxygen,  but  when  the  latter  is  admitted 
is  oxidised,  to  the  extent  of  10%  to  the  reddish-yellow  nitro- 
quinone  methosulphite  and  to  the  extent  of  60%  to  a  substance , 
C21H23011N3S,  reddish-yellow  prisms  and  polyhedra,  carbonising  at 
about  280 — 290°. 

Apart  from  their  acidic  groups,  the  methonitrate  of  the 
cacotheline  base,  and  the  violet  methosulphite  obtained  from  it  by 
the  action  of  sodium  hydrogen  sulphite,  are  isomeric  substances. 
The  former  is  a  nitro-quinone  and  the  latter  a  nitro-quinol.  The 
reduction  of  the  one  to  the  other  is  not  effected  at  the  expense  of 
the  sulphurous  acid,  because  the  two  substances  are  isomeric.  The 
author  is  of  opinion  that  intramolecular  reduction  occurs  at  the 
expense  of  a  *011(011) •  group  in  the  cacotheline  base,  and  that  the 
resulting  *CO*  group  enters  into  complex  union  with  the  sulphite 
group;  thus,  (i)  *CO*CO*  +  ICH*OH — >-  *C(OH)IC(OH)*  +  ICO,  and 
(ii)  :NMe*S03H  +  :C0  — >  :NMe-S02*0*C(0H):.  C.  S. 

Acid  Esters  of  2  :  6-Dimetliylcinchomeronic  Acid.  Rud. 
Wegscheider  ( Ber .,  1918,  51,  1478 — 1479). — Mumm  and  Hiineke’s 
argument  that  the  acid  ester  produced  by  the  interaction  of  alcohol 
and  the  acid  anhydride  must  be  the  y-ester  on  steric  grounds  (A., 
1918,  i,  183)  is  inadmissible,  because  the  author  has  shown  fre¬ 
quently  (1895—1912)  that  in  reactions  of  this  kind  the  alcohol 
attacks  the  strongest  carboxyl  group  present,  even  though  it  may 
be  sterically  protected.  C.  S. 

New  Cases  of  Isomerism  in  the  Isatin  Series.  II. 

Gustav  Heller  ( Ber.,  1918,  51,  1270 — 1281). — The  existence  of 
5 : 7-dimethylisatin  (and  also  of  four  dimethyl  ethers)  in  four 
modifications  (A.,  1918,  i,  235)  is  now  shown  to  be  incorrect. 

ha 

5  : 7-Dimethylisatin  I  is  the  lactam,  C6H2Me,<^p>DO,  since  it 

exhibits  all  the  reactions  characteristic  of  isatin  itself  in  the  lactam 
form.  The  O-silver  salt  does  not  exist,  the  compound  previously 
described  as  such  being  a  complex  substance  containing  very  much 
more  silver  than  the  amount  corresponding  with  the  simple 
formula.  The  only  silver  derivative  is  the  N-salt,  and  this  reacts 
with  methyl  iodide  in  the  presence  of  benzene  at  100°  to  form  the 

^CO 

lactim  ether,  C6H2Me2\_^>C#OMe,  m.  p.  232°,  which  is  identical 

with  the  previously  described  methyl  ether  of  isomeride  II  (m.  p. 
erroneously  given  as  247°).  The  sodium  salt  and  methyl  iodide 
yield  the  lactam  ether. 
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Isomeride  II. — This  is  produced  from  the  isomeride  I,  has  the 
same  composition,  is  unimolecular,  gives  the  indophenin  reaction, 
and  yields  the  preceding  lactim  ether  by  warming  with  methyl 
sulphate.  It  is  therefore  5 : 7-dimethyIisatin  in  the  lactim  form, 
which,  unlike  the  corresponding  form  of  isatin,  is  capable  of  isolated 
existence. 

The  lactim  methyl  ether  is  converted  into  5 : 7-dimethylisatin 
(lactam)  by  boiling  glacial  acetic  acid  or  hot  dilute  aqueous  sodium 
hydroxide. 

Since  5 : 7-dimethylisatin  can  exist  in  the  lactam  and  the  lactim 
forms,  its  salts  may  be  N-  or  O-salts.  The  silver  and  the  sodium 
salts  prepared  from  the  lactam  regenerate  this  on  acidification, 
and  are  thus  N-salts,  and  therefore  by  analogy  the  silver  and  the 
sodium  salts  of  isatin  itself  are  lactam  salts.  No  evidence  of  the 
formation  of  O-salts  has  been  obtained. 

Isomeride  III.— This  is  dimethylisatol,  aH„Me,<€^°Hi>CO. 

Its  methyl  ether  is  converted  in  the  lactim  ether  by  heating  with 
50%  acetic  acid. 

Isomeride  IV. — This  substance,  in  the  purest  form  obtained, 
crystallises  in  red  needles,  m.  p.  about  315°,  sintering  above  285°. 
It  appears  to  contain  a  different  ring  svstem,  and  it  is  regenerated 
when  its  methyl  ether  is  heated  with  50%  acetic  acid.  C.  S. 

Action  of  Acylamino-acid  Chlorides  on  Sodiomalonic 
Esters.  V.  S.  Gabriel  and  Bruno  Lowenberg  (Ber.,  1918,51, 
1493 — -1500). — o -Phthaliminob tnzoyl  chloride , 

C6H4<^o>N-C6H4-COC1, 

stout  prisms,  m.  p.  152 — 153°,  prepared  by  heating  o-phthalimino- 
benzoic  acid  with  phosphorus  pentachloride,  reacts  with  a  benzene 
suspension  of  methyl  sodiomalonate  to  form  the  yellow  sodium 
derivative  of  methyl  o-phthaliminohemoylmalonate, 

C6TI4<^^>N.C6H4'CO-CH(COsMe)2, 

flat  prisms,  m.  p.  159 — 161°.  This  substance,  which  is  decom¬ 
posed  into  methyl  iodide,  carbon  dioxide,  phthalic  acid,  and 
o-aminoacetophenone  by  boiling  hydriodic  acid,  does  not  resemble 
the  analogously  constituted  substances, 

06H4<^>N-CR2-C0-CH(C°2Me)2 

previously  described  by  Gabriel  (1913 — 1915)  in  its  behaviour  with 
sodium  methoxide,  since  by  treatment  with  a  4%  methyl-alcoholic 
solution  it  yields,  not  the  expected  6-ring  analogue  of  the  tetramic 
acids,  but  first  the  sodio-derivative,  which  then  decomposes,  yield¬ 
ing  methyl  o-phthaUminobenzoate ,  stout  crystals,  m.  p.  160 — -162° 
(also  prepared  from  o-phthaliminobenzoyl  chloride  and  methyl- 
alcoholic  sodium  methoxide),  and  methyl  2-o -carboxybenzoylamino- 
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benzoate ,  C02H*C6H4*C0*NH'Cf>H4*C09Me,  flat  leaflets,  m.  p. 
145 — 146°  (also  prepared  by  heating  together  methyl  anthranilate 
and  phthalic  anhydride).  A  second  point  of  difference  is  the 
behaviour  of  the  sodio-derivative  on  methylation,  since  by  heating 
with  methyl  iodide  and  acetone  at  100°,  it  yields,  not  a  C-m ethyl 
derivative,  but  the  O -methyl  derivative, 

°«  w4<co>n  *  cfiH4  •  C(°  Me) :  C(oo,m  e).,, 

crystals,  m.  p.  148 — -149°,  which  is  converted  into  phthalic  and 
anthranilic  acids  by  boiling  hydrochloric  or  hydrobromic  acid,  but 
into  methyl  iodide,  carbon  dioxide,  and  a  substance ,  c17h13o5n, 
flat  needles  or  plates,  m.  p,  248°  (decomp.),  by  hydriodic  acid;  this 
substance,  which  is  probably  ^-keto-^-o-carboxy  phenyl-1  :2  :3 : 4- 
tetraliydroquinoline-Z-carboxylic.  acid ,  yields  carbon  dioxide, 
aniline,  and  phthalidylacetic  acid  by  heating  at  180°  with  fuming 
hydrochloric  acid. 

Ethyl  o-plithaliminobenzoylmalonate ,  C22H1907N,  prisms,  in.  p. 
101- — 107°,  sintering  at  94°,  yields  ethyl  o-phthaliminobenzoate , 
stout  prisms,  m.  p.  108 — 109°,  and  ethyl  2-o-carb oxyb enzoylamino- 
benzoate ,  needles,  m.  p.  114 — 116°,  by  treatment  with  sodium 
methoxide,  and  its  sodio-derivative  yields  the  O -ethyl  derivative, 
CoJH9307N,  m.  p.  89 — 90°,  and  0-metliyl  derivative,  C23H2107N, 
prisms,  m.  p.  104- — 106°,  from  which  the  preceding  dicarboxylic 
acid,  C17H1305N,  is  obtained  bv  the  action  of  hydriodic  acid. 

C.  S. 

Some  Quinoline  Derivatives.  S.  Gabriel  (Ber.t  1918,  51  f 
1500 — 1515.  Compare  preceding  abstract). — Since  o-phthalimino- 
benzoylmalonic  esters  yield  o-aminoacetophenone  by  treatment  with 
acids  (loc,  cit.),  o-phthaliminobenzoylcyanoacetic  esters  have  been 
prepared  in  the  hope  that  they  would  yield  o-amino-o-cyano- 
acetophenone,  from  which  a  quinoline  derivative  could  be  prepared. 
These  expectations  have  been  fulfilled. 

Ethyl  sodiocyanoacetate  and  o-phthaliminobenzoyl  chloride  react 
in  benzene  to  form  the  yellow  so<$?o-derivative  of  ethyl  o-phthal- 
iminob  enzoylcyanoace  tate , 

CBH4<^>N-C„H4-CO-OH(ON)-CO?Et, 

flat  needles,  m.  p.  178 — 179°.  The  latter  forms  an  ammonium 
derivative,  yellow  prisms,  and  a  silver  derivative,  C20H13O5N2Ag, 
from  which  methyl  iodide  and  acetone  at  100°  produce  a  methyl 
derivative,  crystals,  m.  p.  173 — 174°,  which  is  probably  the  O-ether, 

<JfiH4<^>N-C6H4-C(0Me):C(CN)-C02Et,  since  it  yields  the  sub- 

stance,  C^HgONc,,  (see  below)  by  boiling  with  hydriodic  acid. 

When  treated  with  A-alkali  hydroxide  in  the  cold,  and  then 
with  hydrochloric  acid,  ethyl  o-phthaliminobenzoylcyanoacetate 
yields  the  ester  of  a  dibasic  acid,  probably 

C02H-  CfiH4  *  CO  ■  NH*  C0H4  •  CO  •  CH  (CN)  *  C02Et, 
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microscopic  prisms  or  crusts,  m.  p.  263 — 265°  (decomp.;  sintering 
above  255°),  which  develops  a  cherry-red  coloration  with  ferric 
chloride,  and  is  converted  by  glacial  acetic  acid  with  warming  into 
phthalic  acid  and  3 -cyano-2:4:~dihy  dr  oxy  quinoline,  C10H6O2N2, 
colourless  needles,  m.  p.  above  300°  (decomp.;  sintering  at  about 
270°) ;  the  last  substance  is  converted  into  2 : 4-dihydroxyquinoline 
by  boiling  hydriodic  acid,  and  into  2  'A-dichloro-Z-cyanoquim 
oline ,  colourless  needles,  m.  p.  168 — 169°,  by  boiling  with  phosphoryl 
chloride  and  phosphorus  pentachloride  for  one  and  a-half  hours.  If 
the  boiling  proceeds  for  only  half  an  hour,  the  product  is  4(or  2)- 
chloro-?>-cyano~2{oic:  4) -hydroxy quinoline,  flat  needles,  not  molten  at 
280°.  The  dichloroeyanoquinoline  is  converted  into  kynurenic  acid 
by  boiling  hydriodic  acid  (b.  p.  127°)  and  red  phosphorus. 

By  boiling  with  hydrobromic  or,  better,  hydriodic  acid,  ethyl 
o-phthaliminobenzoylcyanoacetate  is  converted  into  phthalic  acid 
and  a  substance,  C9H8ON2,  long  needles  with  1H20  from  water  or 
anhydrous  crystals  from  alcohol,  m.  p.  about  303 — 304°,  sintering 
at  about  285°,  which  forms  a  hydrobromide,  C9H8ON2,HBr, 
slender  needles,  platinichloride ,  and  aurichloride,  and  is  proved  to 
be  2-amino A-hy  dr  oxy  quinoline,  the  intermediately  formed 
o-amino-co-cyanoacetophenone  not  being  isolated ;  a  by-product  of 
the  reaction  is  2 : 4-dihydroxyquinoline. 

By  treatment  with  nitric  (D  1’30)  and  glacial  acetic  acids  on  the 
water-bath,  2  : 4-dihydroxyquinoline  is  converted  into  3-nitro-2  : 4- 
dihy  dr oxy  quinoline,  sulphur-yellow  prisms,  decomp,  about  225°, 
which  possesses  pronounced  acid  properties  and  yields  2  : 4 -dichloro- 
3-mtroquinoline,  needles,  m.  p.  102°,  by  heating  with  phosphoryl 
chloride ;  the  last  substance  is  reduced  to  3-aminoquinoline  by  tin 
and  hydrochloric  acid. 

o-Nitrobenzoyl  chloride  reacts  with  ethyl  sodiocyanoacetate  in 


the  presence  of  ether  to  form,  after  treatment  of  the  initial  pro¬ 
duct  with  hydrochloric  acid,  ethyl  o-nitrobenzoylcyanoacetate , 
N02*C6H4*C0,CH(C?N),C02Et,  needles,  m.  p.  91°,  which  is  reduced 
and  hydrolysed  by  boiling  hydriodic  acid  and  red  phosphorus, 
yielding  ethyl  iodide,  carbon  dioxide,  and  2-amino-4-hydroxy- 
quinoline.  The  aminohydroxyquinoline  is  converted  by  very  dilute 


hydrochloric  acid  and  alkali  nitrite  (1  mol.)  into  the  iminoquin - 

„  _  ^NH-CtNH  „  .NrrC-NH,  , 

isatoxime,  ^  or  G(iH4<C0.^:N.0H>  wlnch  forms 


a  potassium  salt,  C9Hg02N3K,  garnet-red  needles,  and  a  hydra- 
chloride,  C9H702N3,HC1,  orange-yellow  needles,  yields  3-nitro-2:4- 
dihydroxyquinoline  by  warming  with  nitric  acid  (D  1*34),  and  is 
reduced  by  tin  and  20%  hydrochloric  acid  to  the  hydrochloride, 
colourless  crystals  containing  lHsO,  of  a  base ,  C9H802N2,  needles 
containing  1H20,  not  molten  at  300°,  which  is  probably  2-amino- 
3 : 4-dihydroxyquinoline.  By  trituration  with  hydriodic  acid 
(b.  p.  127°),  the  iminoquinisatoxime  is  converted  into  2:3 -diamino- 
4  -  hydro  xy  quin  oline ,  flat  needles  {hydrochloride ,  C9H90N3,2HC1, 
needles) . 

The  reduction  of  quinisatoxime  by  hydriodic  acid  or  by  tin  and 
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20%  hydrochloric  acid  yields  the  hydrochloride ,  C9H802N2,HC1,H20, 
colourless  needles,  not  molten  at  285°,  of  Z-amino-2 :  k-dihydroxy- 
quinoline ,  microscopic  needles,  not  molten  at  280°.  The  base, 
which  is  also  obtained  by  reducing  3-nitro-2 : 4-dihydroxyquinoline 
by  tin  and  hydrochloric  acid,  forms  a  hydriodide , 

c9h8o2n2,hi,h2o, 

colourless  needles,  and  an  acetyl  derivative,  darkening  above  200°, 
but  not  molten  at  285°.  C.  S. 


Bases  of  the  Julolidine  Type.  J.  von  Braun,  Karl  Heider, 
and  Wanda  Wyczatkowska  (. Ber .,  1918,  51,  1215 — 1227). — Such 
bases  are  of  interest  in  connexion  with  the  phenomena  of  steric 
hindrance  in  tertiary  bases  and  the  fission  of  hydrogenised  indole 
and  quinoline  derivatives  by  sodium  amalgam  (von  Braun,  A.,  1917, 
i,  282). 

/CH2 - CHgv 

Lilolidine ,  C6H?e - (compare  Bamberger  and 

xch,-ch2*ch/ 

Sternitzki,  A.,  1893,  i,  520),  b.  p.  156°/ 15  mm.,  cannot  be  prepared 
from  tetrahydroquinoline  and  ethylene  dibromide,  but  is  produced 
by  gently  boiling  a  mixture  of  dihydroindole  (1  part)  and  y-chloro- 
propyl  bromide  (6  parts)  for  eighteen  hours.  It  forms  a  picrate , 
m.  p.  138°,  and  a  methiodide ,  and  resembles  dimethylaniline  in  its 
behaviour  towards  formaldehyde,  yielding  a  viscous  diphenyl- 
methane  derivative,  CH2(CnH12N)2,  and  towards  benzaldehyde  in 
the  presence  of  zinc  chloride,  yielding  ultimately  an  intensely  green 
substance.  The  metho  chloride  exhibits  remarkable  stability 


towards  5%  sodium  amalgam,  the  rings  being  unbroken  and  lilol¬ 
idine  being  regenerated.  This  stability  is  in  marked  contrast  to 
those  of  the  methochlorides  of  tetrahvdroquinoline  and  dihydro¬ 
indole,  in  which  the  rings  are  ruptured  to  the  extent  of  60%  and 
25%  respectively. 

2-Methyldihydroindole  and  y-chloropropyl  bromide,  boiled 
together  for  four  to  five  hours,  yield  %methyl-\'-y-chloropropyldi- 
hydroindole ,  C^H^KCl,  b.  p.  172 — 175°  / 15  mm.,  but  after  eighteen 


.CH2 - CHMe^ 

hours  2 -methyl-lilolidine,  C6H3N- - ^TST,  is  obtained,  b.  p. 

xch2-ch2-ch/ 


165 — 167°/15  mm.,  which  forms  a  picrate ,  m.  p.  140°,  and  a  meth¬ 


iodide,  m.  p.  202°,  resembles  lilolidine  in  its  behaviour  towards 
formaldehyde  and  benzaldehyde,  and  the  methochloride  of  which 
is  mainly  unruptured  by  sodium  amalgam,  only  about  10%  of  it 
being  converted  into  a  base ,  C13H19N,  colourless  oil,  b.  p.  151°/ 
15  mm.  (picrate,  yellow  needles,  m.  p.  121°;  platinichloride ,  m.  p. 
177 — 178°),  This  base,  which  yields  a  m-diamine  by  nitration  and 
subsequent  reduction,  must  be  1 : 2-dim ethyl-7 -n-propyl#ihy dr o- 
indole,  because  it  is  not  identical  with  the  only  other  substance 


possible,  namely,  8-n -vropylkairoline.  The  last-mentioned  substance 
was  synthesised  as  follows :  o-Propylaniline,  obtained  from  tetra¬ 
hydroquinoline  through  o-y-chloropropylbenzanilide,  is  converted  by 
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the  Skraup  method  into  S-qrropy  l  quinoline,  b.  p.  142°/ 15  mm. 
( platinichloride ,  m.  p.  196°;  picrate,  yellowish-red  needles,  m.  p. 
142°),  the  methiodide,  m.  p.  136°,  of  which  is  reduced  by  tin  and 
hydrochloric  acid  to  8-n -propyl km roline  ( picrate ,  m.  p.  108 — 109°; 
platinichloride,  m.  p.  164°). 

Julolidine,  prepared  by  Pinkus’s  method  (A.,  1892,  1491.  For 
large  quantities  of  materials  the  time  of  heating  must  be  prolonged 
to  eight  hours  to  prevent  the  formation  of  halogenated  impurities), 
resembles  the  lilolidines  in  its  behaviour  towards  benzaldehyde  and 
formaldehyde  (the  oily  diphenylmethane  derivative  yields  a  dimeth- 
iodide ,  ^'27^36^2^-2^  colourless  crystals,  m.  p.  228°),  and  forms  a 
methiodide  much  more  readily  than  does  8-methylkairoline  or 
dimethyl-o-toluidine.  The  methochloride  by  reduction  with  5% 
sodium  amalgam  yields  63%  of  julolidine  and  37%  of  a  base, 
C1BR19N,  b.  p.  144 — 148°/23  mm.  ( picrate ,  yellow  needles,  m.  p. 

189°,  decomposition  beginning  above  180°;  platini- 
CH2  chloride ,  m.  p.  191°;  methiodide ,  colourless  crystals, 

//\//\  m.  p.  200°),  which  is  not  the  expected  8-n -propyl - 
j  |  CH2  kairoline,  but  appears  to  have  the  annexed  formula. 

It  is  remarkable  in  that  it  contains  a  10-ring,  and  is 
/  2  a  meta-bicyelic  compound.  It  is  a  saturated  sub- 
x  2  NMe  stance,  yields  isophthalic  acid  by  oxidation  with  alka- 
CH  *CH  ^ne  Perman&ana^e>  does  not  condense  with  benzalde- 
2  2  hyae  to  give  ultimately  a  green  colouring  matter,  does 

not  yield  a  meta-diamine  by  nitration  and  subsequent  reduction, 
and  its  methiodide,  after  treatment  with  silver  oxide  and  distilla¬ 
tion,  yields  a  base,  C14H21N,  b.  p.  117 — 118°/ 3  mm.,  which  does  not 
form  crystalline  salts,  is  unsaturated  and  is  regarded  as  y-3 -allyl- 
phenyl-n-propyldimethylamine ,  CH0!CH*CIIo*CrII4,[CII2]o,NMe0. 

C.  S. 


CH, 


Proteinogenous  Amines.  I.  Synthesis  of  ^-Iminazolyl- 
ethylamine  [Histamine].  Karl  K.  Koessler  and  Milton  Th. 
Hanke  ( J .  Amer .  Chem.  Soc 1918,  40,  1716 — 1726).— The  method 
followed  is  based  on  that  of  Pyman  (T.,  1911,  99,  668),  but  several 
additions  and  improvements  have  been  effected.  Full  descriptions 
are  given  of  the  preparation  of  acetonedicarboxylic  acid,  dioximino- 
acetone,  diaminoacetone  stannichloride,  diaminoacetone  hydro¬ 
chloride,  2  -  thiol  -  4(or  5)  -  aminomethylglyoxaline  hydrochloride, 
4(or  5)-hydroxymethylglyoxaline  picrate,  4(or  5)-hydroxymethylgly- 
oxaline  hydrochloride,  and  of  iminazolyl ethylamine  dichloride  (hist¬ 
amine  dichloride)  ;  the  separation  of  methylglyoxaline  and  of  gly- 
oxalineacetic  acid  is  also  described.  One  hundred  and  sixty-five 
grams  of  histamine  dichloride  are  obtained  from  4530  grams  of  citric 
acid.  H.  W. 

Phenomena  of  Luminescence  in  Pyrazoline  Derivatives. 

Fritz  Straus  [with  Carl  Muffat  and  W.  Heitz]  ( Ber .,  1918,  51, 
1457 — 1477). — In  consequence  of  the  striking  ease  with  which 
pyrazolines  are  obtained  directly  by  the  action  of  phenylhydrazine 
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on  phenyl  styryl  ketone,  distyryl  ketone,  and  ethyl  y-keto-A'^-pent- 
adiene-ae-dicarboxylate,  the  intermediary  phenylhydrazones  not 
being  isolable,  and  of  the  phenomena  of  luminescence  exhibited  by 
these  substances,  the  reaction  has  been  extended  to  include  a  series 
of  substituted  ketones  and  substituted  hydrazines.  It  is  found  that 
pyrazolines  are  formed  except  (1)  when  p-nitrcphenylhydrazine  is 
used,  (2)  when  an  o-methoxy-group  is  present  in  the  phenyl  group  of 
the  ketone,  and  (3)  when  the  phenylhydrazine  and  a  phenyl  group 
of  the  ketone  both  contain  a  halogen  substituent;  in  these  three 
cases  the  phenylhydrazones  or  substituted  phenylhydrazones  are 
stable,  and  require  special  treatment  for  their  conversion  into  pyr¬ 
azolines. 

The  following  substances  are  described.  The  method  of  von 
Auwers  and  Yoss  (A.,  1910,  i,  70),  reduction  by  sodium  amalgam 
with  the  formation  of  aniline,  is  used  to  distinguish  the  phenyl¬ 
hydrazones  from  the  pyrazolines. 

1-a-NapJitliyl-b-plienylS-styrylpyrazoline ,  prepared  from  distyryl 
ketone  and  a-naphthylhydrazine  in  boiling  alcohol,  forms  yellow 
needles  with  green  fluorescence,  m.  p.  164°;  the  ^-naphthyl  isomer- 
ide,  m.  p.  195°,  has  a  similar  appearance.  5- Phenyl-l-p-bromo - 
phenyl~S~styrylpyrazolme ,  prepared  in  glacial  acetic  acid  solution 
at  the  ordinary  temperature,  forms  yellow  needles  with  green  fluor¬ 
escence,  m.  p.  177°.  Distyryl  ketone  p- nitrophenylhydrazoney 
yellowish-red  leaflets,  m.  p.  173°,  yields  ^-phenylenediamine  by 
reduction  with  sodium  amalgam,  and  is  converted  into  5 -phenyl -1-p- 
nitrophenyl-3-styrylpyrazoUne ,  yellowish-red  crystals  with  intense 
green  fluorescence,  m.  p.  204 — 205°,  by  boiling  glacial  acetic  acid. 
Di  -o  -  methoxy styryl  ketone  phenylhydrazone ,  brownish-yellow 
crystals,  m.  p.  142°,  is  converted  into  l-phenyl-b-o~methoxyphenyl- 
3-o~metho  xy  sty  ryljiyr  azoline ,  pale  yellow  crystals  with  greenish-blue 
fluorescence,  m.  p.  153 — 154*5°,  in  a  similar  manner.  1  -Phenyl-b-jy 
methoxyphenyl-S-ip-methoxystyrylpyrazoline ,  prepared  in  boiling 
benzene,  or,  more  simply,  hot  glacial  acetic  acid  solution,  forms  pale 
yellow  leaflets,  m.  p.  159°,  which  are  so  intensely  fluorescent  that 
they  appear  almost  green.  l~Phenyl-5-p-dimethylaminophenyl~3-ip - 
dimethylaminostyrylpyrazoline  forms  yellow  needles,  m.  p.  192°, 
which  exhibit  an  extraordinarily  intense  green  fluorescence. 

Di-o-chlorostyryl  ketone ,  yellow  needles,  m.  p.  125°,  prepared  from 
o-chlorobenzaldehyde  and  acetone  in  5%  boiling  alcoholic  sodium 
methoxide  solution,  reacts  with  p-bromophenylhydrazine  by  pro¬ 
longed  keeping  in  glacial  acetic  acid  in  the  cold  to  form  the 
p-hromo  phenylhydrazone ,  C23H17NoCL>Br,  dark  yellow  crystals,  m.  p. 
145°,  but  yields  by  treatment  with  phenylhydrazine  in  boiling 
alcohol  containing  a  little  acetic  acid  l-phenyl-b-o-chlorophenyl-3-o- 
chlorostyrylpyrazoline,  yellow  needles,  m.  p.  145°,  forming  a  green, 
fluorescent  solution  in  alcohol.  X-Phenyl-h-p-chlorophenyl-Z-p- 
chlorostyrylpyrazolme ,  m.  p.  212°,  forms  yellow  needles  with  intense 
green  fluorescence;  its  solution  in  concentrated  sulphuric  acid  is  so 
slightly  coloured  by  ferric  chloride  that  some  doubt  would  exist  as 
to  the  substance  being  a  pyrazoline  were  it  not  that  aniline  is  not 
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produced  by  its  reduction  by  sodium  amalgam.  Di-p-chlorostyryl 
ketone  p-bromophenylhydrazone ,  yellow  needles,  m.  p.  183°,  which 
become  brown  in  air,  yields  p-bromoaniline  by  reduction  with 
sodium  amalgam,  and  is  converted  into  5-p-chlorophenyl-l-p-bromo- 
phenylS-p-chlorostyrylpyrazoline,  yellow  needles  with  intense  green 
fluorescence,  m.  p.  173 — 174°,  by  boiling  glacial  acetic  acid. 

M ethyl  5-car b om ethoxy-1  -ph e ny Ipyra z o tin e-3-a crylate, 


C  H(CU2Me)  *  CH, 


Nr'h- 


^C-0H:uH-CO2Me, 


m.  p.  153°,  yellow  leaflets  with  a  striking  green  fluorescence,  is  pre¬ 
pared  from  pflenyihydrazme  and  methyl  y-Keto-A^-pentadiene-ae-di- 
carboxylate  (Straus,  A.,  1904,  i,  851)  m  boiling  benzene.  The  ethyl 
est^er,  C17Jd20O4N2,  yellow,  fluorescent  leaflets,  m.  p.  92 ‘5°,  yields  tne 
acid ,  Clsn1204l\T2,  yellow  needles,  m.  p.  204°  (decomp.),  Dy  hydro¬ 
lysis  witA  aqueous-alcoholic  sodium  hydroxide  on  tile  water-bath. 
The  preceding  methyl  ketopentadienedicarboxylate  forms  a  phenyl- 
met  hy  thy  drazone,  C16H1804N2,  dark  red  crystals,  ni.  p.  105°,  and  the 
ethyl  ester  forms  a  p -bromoptienylhydrazone ,  C17H1904N2Br,  reddish- 
yellow  needles,  m.  p.  134°. 

When  boiled  with  glacial  acetic  acid,  the  phenylhydrazones  of 
phenyl  cinnamylidenemethyl  ketone  and  of  dicmnamylidenemethyl 
Ketone  are  converted  respectively  into  substances,  C23±120N2,  colour¬ 
less  crystals  with  faint  blue  fluorescence,  m.  p.  123 — 124°,  and 
orange-yellow  needles,  in.  p.  142°,  which  are  not  pyr- 
azolines  because  they  cannot  be  oxidised  to  the  pyrazolinecarboxyiic 
acids. 

Straus  and  Ackermann’s  ^-chlorophenyl  ^-chlorostyryl  ketone 
phenylhydrazone  (A.,  1909,  i,  489)  is  really  1 -phenyl-3 : 5-di-_p- 
chlorophenylpyrazoiine,  and  Minnuni's  distyryl  ketone  phenylhydr¬ 
azone  (A.,  1900,  i,  237)  is  1 : 5-diphenyl-3-styrylpyrazoline. 

All  the  pyr azolines  examined  exhibited  the  most  intense  fluores¬ 
cence  when  exposed  to  Rontgen  rays.  An  apparatus  is  described 
by  which  several  substances  can  be  simultaneously  but  separately 
exposed  to  the  rays  with  or  without  passage  through  zinc  foil,  and 
the  intensities  of  the  fluorescence  compared  with  that  of  barium 
platinocyanide.  The  fluorescence  is  still  visible  after  the  rays  have 
passed  through  zinc  foil  O' 6  mm.  in  thickness.  A  new  noteworthy 
fact  is  that  the  fluorescence  is  observed,  not  only  with  the  crystalline 
substances,  but  also  with  their  solutions,  the  intensity  being  greatly 
influenced  by  the  nature  of  the  solvent.  In  the  case  of  a  1%  solu¬ 
tion  of  the  ester  of  5-carboxy-l-phenylpyrazoline-3-acrylic  acid,  the 
solutions  in  alcohol  and  glacial  acetic  acid  were  only  feebly  fluores¬ 
cent,  and  the  fluorescence  was  destroyed  by  interposing  zinc  foil 
0*2  mm.  thick,  but  the  solutions  in  carbon  disulphide,  benzene,  and 
chloroform  were  intensely  fluorescent,  and  a  thickness  of  1  mm.  of 
zinc  foil  was  necessary  to  destroy  it. 

There  is  a  noteworthy  difference  between  the  fluorescence  of  the 
1 :  3  : 5-trisubstituted  pyr  azolines  excited  by  Rontgen  rays  and  that 
produced  by  diffuse  daylight.  The  excitation  of  Rontgen  rays  occurs 

c*  2 


i.  44 


ABSTRACTS  OF  CHEMICAL  PAPERS* 


within  narrow  limits,  and  is  connected  with  the  presence  of  an 
unsaturated  group  (phenyl  or  carbonyl)  in  positions  3  and  5 ;  if 
these  positions  are  occupied  by  hydrogen  or  by  an  aliphatic  group 
the  pyrazoline  fluoresces  in  diffuse  daylight,  but  is  unaffected  by 
Rontgen  rays.  The  effects  on  the  intensity  of  the  fluorescence  of 
substituents  in  phenyl  groups  in  positions  1,  3,  and  5  are  discussed. 
The  phenylhydrazones  of  unsaturated  ketones  are  intensely 
coloured,  but  do  not  exhibit  a  trace  of  fluorescence.  C.  S. 

Preparation  of  Mercurous  Amino-compounds*  Schweiz. 
Serum-  &  Impfinstitut  (D.R.-P.,  307893;  from  Chem .  Zentr 
1918,  ii,  693). — The  compounds  are  prepared  by  the  action  of  one 
or  more  molecules  of  a  mercurous  salt  on  l-phenyl-2 : 3-dimethyl-5- 
pyrazolone-4-sulphonamide.  The  substance  obtained  with  mercurous 
sulphate  (1  mol.)  is  a  greyish -white,  crystalline  mass,  which  darkens 
and  swells  when  heated  ;  it  is  specifically  lighter  than  mercurous 
sulphate,  and  contains  40%  of  mercury.  On  treatment  with  alkali 
it  yields  a  precipitate  of  mercury  and  a  soluble  mercuric  amino- 
compound,  which  is  precipitated  by  hydrogen  sulphide  after  acidi¬ 
fication  with  hydrochloric  acid.  With  two  molecules  of  mercurous 
sulphate  a  complex  substance  is  formed.  The  compounds  are  stable 
in  substance  and  also  when  emulsified  with  fats.  They  have  marked 
bactericidal  and  spirillocidal  properties.  H.  W. 

Salts  of  Heiianthin.  Charles  It.  Stark  and  William  M.  Dean 
(J.  Amer.  Chem.  Soc .,  1918,  40,  1573 — 1580). — Recent  studies  with 
methyl-orange  (Dehn,  A.,  1917,  i,  594)  have  led  to  the  conclusion 
that  colour  changes  in  solution  are  largely  or  wholly  independent  of 
ionic  concentrations.  It  has  been  suggested  that  the  coloured  solute 
forms  additive  compounds  with  acids,  bases,  or  indifferent  solvents. 
In  the  present  communication  it  is  shown  that  heiianthin  forms  salts 
with  great  ease,  all  of  which  can  be  interpreted  as  additive  com¬ 
pounds. 

The  heiianthin  salts  of  bases  were  prepared  (1)  from  aqueous  solu¬ 
tions  of  heiianthin  and  the  free  base,  (2)  by  double  decomposition 
from  methyl-orange  and  the  salt  of  the  base,  (3)  by  adding  heiian¬ 
thin  to  the  pure  liquid  base,  and  (4)  by  treating  heiianthin  with 
an  excess  of  the  base  dissolved  in  absolute  ether.  In  the  preparation 
of  heiianthin  salts  with  acids,  the  presence  of  water  must  be 
avoided;  the  salt  is  conveniently  obtained  by  dissolving  heiianthin 
in  excess  of  the  warm  acidic  solvent  and  subsequently  adding  ether. 

Salts  of  heiianthin  prepared  in  aqueous  solution  with  inorganic 
bases  always  contain  two  molecules  of  water  to  each  heiianthin 
residue.  The  salts  made  with  ammonia  or  volatile  organic  bases 
give  free  heiianthin  when  heated;  those  containing  the  coloured 
ions  Cr%  Cu(/,  Co%  Ni/;,  Fe^  or  Fe/7/  give  no  evidence  of  the  pres¬ 
ence  of  these  ions  if  they  are  judged  only  by  the  colour;  when 
dehydrated,  all  heiianthin  salts  containing  the  bivalent  and  ter- 
valent  metals,  but  not  the  univalent  metals,  tend  to  form  the  colour 
of  heiianthin  itself.  The  salts  of  organic  bases  are  always  additive 
compounds  of  the  type  C14H14N3S03H  base.  The  salts  with  the 
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following  metals  or  bases  are  described  :  Aluminium ,  golden,  rhombic 
plates;  ammonium,  m.  p.  225°,  large  golden-red,  rhombic  plates; 
barium ,  golden-brown,  rhombic  plates;  cadmium ,  golden-red  rhom¬ 
bic  plates;  calcium ,  orange  needles  and  rhombic  plates;  chromium , 
golden-brown,  rhombic  plates;  cobalt ,  golden-red,  hexagonal  and 
rhombic  plates ;  copper ,  pale  golden-brown,  rhombic  plates ;  ferrous , 
m.  p.  209°,  golden-brow7n,  rhombic  plates;  ferric ,  reddish-golden, 
irregular  and  rhombic  plates;  lead ,  brown  masses  and  irregular 
plates;  magnesium ,  reddish-gold,  hexagonal  and  rhombic  plates; 
manganese ,  pale  reddish-gold,  irregular  and  rhombic  plates;  silver, 
dull  brownish-red  needles;  sodium ,  m.  p.  224°;  nickel,  light  golden- 
red,  hexagonal  and  rhombic  plates;  potassium,  orange,  hexagonal 
plates,  m.  p.  300°;  strontium,  brilliant  orange,  rhombic  plates  and 
needles ;  uranium,  orange-red,  rhombic  plates ;  zinc,  golden-brown, 
rhombic  plates,  m.  p.  241°;  aniline,  golden-orange,  prismatic  flakes 
and  needles,  m.  p.  211°;  benzidine,  golden-brown,  irregular  and 
rectangular  plates  and  needles,  m.  p.  198°  after  changing  at  194°; 
brucine,  orange,  prismatic  needles,  m.  p.  224°;  cinchonidine ,  light 
yellow,  prismatic  needles  and  irregular  plates,  m.  p.  155°,  after 
changing  at  146°;  dimethylaniline,  needles  and  hexagonal  plates; 
methylaniline ,  thin,  golden-brown  prisms  and  rhombic  and  hexa¬ 
gonal  plates,  m.  p.  167°;  morphine ,  bright  orange,  irregular  plates 
and  sheaves  and  wart-like  masses  of  prisms,  m.  p.  219°;  a-naphthvl- 
am.ine ,  dull  brown  needles,  m.  p.  211°:  B-nanhthvlamine ,  brownish- 
yellow,  thin,  irregular  plates.  m.  p.  209°;  vhenylhydrazine,  orange 
needles  and  rectangular  plates,  m.  p.  165°;  a-picoline ,  dark 
brownish-red,  rectangular  and  octagonal  plates,  m.  p.  180°.  after 
changing  at  157°;  mneridine ,  bright  orange,  octagonal  and  irregu¬ 
lar  plates,  m.  p.  223°;  auinine,  orange,  amorphous  mass,  m.  d. 
158°:  guinoline.  orange-red  prisms  and  octagonal  plates,  m.  p.  194°; 
strychnine,  golden-orange  orisms  and  rectangular  and  irregular 
plates,  m.  p.  254°;  o-toluidine<  orange-red,  prismatic  needles,  m.  p. 
203°;  m-toluidine,  golden-yellow7  needles  and  irregular  plates,  m.  p, 
2020. 

TTelianthin  nhenolate  forms  dark  purple  prisms,  m.  p.  200°. 

The  solubilities  of  the  salts  in  water  and  their  behaviour  when 
heated  are  recorded  in  a  series  of  tables,  for  which  the  original 
must  be  consulted.  IT.  W. 

Synthesis  of  some  New  Substantive  Dyes  derived  from 
Benzidine-Sulphone .  Hugh  Ryan,  Joseph  Algar,  and  Philip 
O’Connell  ( Proc .  Roy.  Irish  Acad.,  1918,  34,  (B),  85 — 96). — A 
series  of  dyes  of  the  benzidine  type  has  been  prepared  by  coupling 
hydroxy-  and  amino-compounds  with  the  tetrazo-derivative  of  benz- 
idine-sulphone-disulphonic  acid.  The  dyes  have  been  isolated  in 
the  form  of  pure  sodium  salts ;  they  act  as  direct  dyes  towards 
cotton  and  the  colours  are  unaffected  by  washing.  Products  have 
been  obtained  wdth  the  following  substances,  the  shade  obtained 
on  cotton  being  placed  within  brackets  :  naphthionic  acid,  dull  blue, 
amorphous  powder  (purple) ;  /knaphthylamine,  red,  amorphous 
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powder  (violeixred) ;  a-naphthylamine,  dark  red  powder  (navy  blue) ; 
salicylic  acid,  reddish-brown  powder  (orange) ;  ff  R  ”  acid,  reddish- 
blue  powder  (violet-red);  “  S'”  acid,  red,  amorphous  powder  (pink); 
“  H  ”  acid,  dark  blue  powder  (light  blue) ;  fhnaphthol-6-monosul- 
phonic  acid,  dark  blue,  amorphous  powder  (light  purple);  catechol, 
dark  blue  powder  (light  brown) ;  resorcinol,  dark  blue  powder 
(maroon) ;  quinol,  brown  powder  (buff) ;  pyrogallol,  chocolate-brown 
powder  (buff) ;  gallic  acid,  dark  brown  powder  (light  brown) ;  sulph- 
anilic  acid,  orange-red,  amorphous  powder  (canary-yellow) ;  di- 
methylaniline,  dark  blue  powder  (deep  purple).  H.  W. 

Influence  of  Substituents  on  Reactions.  II.  Rate  of 
Reduction  of  Polymethylphenylhydrazines .  Hartwig  Franzen, 
Arvid  Onsager,  and  Gunnar  Faerden  (J.  pr.  Chem .,  1918,  [ii], 
97,  336 — 352.  Compare  A.,  1918,  i,  456). — Continuing  the  pre¬ 
vious  investigation,  the  authors  have  examined  the  rate  of  reduction 
by  stannous  chloride  and  hydrochloric  acid  of  phenylhydrazines  con¬ 
taining  several  nuclear  methyl  substituents.  In  the  case  of  the 
dimethylphenylhydrazines  the  series,  arranged  in  order  of  decreas¬ 
ing  ease  of  fission,  is  precisely  that  which  would  be  predicted  from 
the  previous  results,  the  values  of  the  constant  K!  being :  2  : 6-di- 
methylphenylhydrazine,  4*19;  2:4-,  2*49;  2:3-,  0*130;  2:5-,  0*107; 
3:4-,  0*102.  The  3: 5-compound  has  been  only  provisionally 
examined,  and  its  rate  of  reduction  appears  to  be  less  than  that  of 
the  3  : 4-compound. 

The  only  trimethylphenylhydrazines  that  have  been  examined  are 
the  2:4:6-  and  2  :4  : 5-compounds.  The  entrance  of  yet  another 
methyl  group  still  further  increases  the  ease  of  fission  by  stannous 
chloride  and  hydrochloric  acid.  These  two  compounds  are  reduced 
so  rapidly  at  100°  that  measurements  cannot  be  made.  At  80°  the 
kf  value  of  the  former  is  3*99  and  of  the  latter  1*05.  These  values 
will  be  about  six  times  as  great  at  100°,  so  that  at  this  temperature 
2  : 4 : 6-trimethvlphenylhydrazine  is  reduced  about  six  times  more 
rapidly  than  2 : 6-dimethvlphenvlhydrazine  and  about  1200  times 
more  rapidly  than  phenylhydrazine  itself. 

The  striking  parallelism  traced  between  the  rate  of  reduction  of 
substituted  phenylhydrazines  and  the  rate  of  dehalogenation  of 
correspondingly  substituted  halogenobenzenes  by  hydriodic  acid 
(loc.  cit.)  is  still  more  evident  in  the  case  of  the  dimethylphenvl- 
liydrazines  and  the  iododim  ethylbenzenes.  After  boiling  with 
hydriodic  acid  for  five  hours  the  amounts  of  xylene  obtained  are : 
from  2-iodo-l  :  3-dimethylbenzene,  80% ;  from  4:1:3-.  60% ;  from 
3:1  : 2-,  trace ;  from  2:1:4-,  trace ;  from  1:3:5-.  0%.  2-Iodo-l  :  3  : 5- 
trimethylbenzene  yields  50%  of  mesitvlene  after  boiling  for  five 
hours  and  90%  after  being  heated  at  140°  for  five  hours,  the  corre¬ 
sponding  values  for  5-iodo-l  :  2  :  4-trimethylbenzene  being  0%  and 
85%  of  ^-cumene  respectively. 

The  polymethylphenylhydrazines  required  in  the  investigation 
were  prepared  by  reducing  the  diazonium  chlorides  with  stannous 
chloride  and  hydrochloric  acid,  Tn  several  cases  the  yields  were 
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very  bad,  as  low  as  7*5%,  in  consequence  of  the  reaction  ArN2Cl-f- 
2H  =  ArH  + N2-f  HC1  becoming  the  main  reaction.  A  relation  was 
found  to  exist  between  the  rate  of  reduction  of  the  polymethyl- 
phenylhydrazines  and  the  tendency  of  the  corresponding  diazonium 
chlorides  to  yield  the  phenylhydrazine  or  the  hydrocarbon  and 
nitrogen  on  reduction;  the  more  easily  the  phenylhydrazine  is 
reduced  the  greater  is  the  tendency  of  the  corresponding  diazonium 
chloride  to  yield  the  hydrocarbon  and  nitrogen  on  reduction. 

3-o -Xylylhydrazine,  colourless  needles,  m.  p.  108°,  forms  a  hydro¬ 
chloride,  colourless  leaflets,  m.  p.  208°,  benzylidene  derivative, 
C6H3Me2,NH*N!CHPh,  yellow  crystals,  m.  p.  68°,  p-anisylidene 
derivative,  dark  yellow,  crystalline  powder,  m.  p.  98°,  and  dibenzoyl 
derivative,  C6H3Me2*NBz*NHBz,  colourless,  crystalline  powder, 
m.  p.  198°.  Pyruvic  acid  Z-o~xylylhydrazone, 

C02H*CMe:N#NH'C6H3Me2, 
forms  yellow  leaflets,  m.  p.  166°. 

2:4:  6- Trimethylphenylhydrazine  h ydro chi oride  forms  faintly 
yellow  leaflets.  C.  S. 


Synthesis  of  New  Chloroarylhydrazones  of  Oxalomono- 
ester  and  “mono-amide  Acid  Chlorides  and  of  the  Corre¬ 
sponding  Nitriles.  Carl  BOlow  and  Richard  Engler  (Ber., 
1918,  51,  1246 — 1270). — In  consequence  of  its  decomposition  by 
heat  into  carbon  monoxide  and  ethyl  malonate,  ethyl  oxalacetate 

CH—CO  Et 

is  represented  by  the  “aliphatic  cyclic  ”  structure,  CO<^ JL-.ttx  r?17, 

)•( )  h»t 

(compare  Biilow  and  Huss,  A.,  1918,  i,  314);  citric  acid,  ethyl 
acetonedicarboxylate,  ethyl  formylacetate,  ethyl  acetoacetate,  and 
acetylacetone  are  represented  by  similar  3-ring  and  4-ring  struc¬ 
tures  containing  the  group  *CHIC(OH)*  similar  to  that  in 
0-naphthol,  and  therefore  reacting  with  diazonium  salts.  Ethyl 
o-tolueneazoacetoacetate,  for  example,  is  represented  by  the  formula 


This  substance,  previously  prepared  by  Biilow 


c(OH):c-N2-aFr 

CH2 — QOHVOEt' 
and  Schaub  (A.,  1908,  i,  704),  has  m.  p.  52°  (Biilow  and  Schaub  give 
67°),  yields  the  corresponding  potassium  salt,  yellow  needles,  by 
hydrolysis  with  boiling  1%  potassium  hydroxide,  and  by  treatment 
with  concentrated  nitric  acid  and  subsequently  with  water  is  con¬ 
verted  into  nitrated  o-toluenediazonium  nitrate  and  ethyl  acetoace¬ 
tate.  When  treated  with  concentrated  nitric  acid  in  cold  glacial 
acetic  acid  solution,  however,  it  yields  ethyl  nitro-o-tolueneazoaceto- 
acetate,  needles,  m.  p.  135 — 136°,  since  the  product  and  hydrazine 
hydrate  in  hot  glacial  acetic  acid  yield  i~t!-nitro-o-tolueneazo-3 - 
mcthylpyrazolone,  yellowish-orange  needles,  m.  p.  223 — 224° 

(decomp.).  To  azopyrazolones  the  authors 
give  the  formula  (annexed).  By  chlorina¬ 
tion  in  cold  alcoholic  solution  and  repeti¬ 
tion  of  the  treatment  on  the  initial  pro¬ 
duct  in  warm  alcohol,  ethyl  o-tolueneazo¬ 
acetoacetate  yields  ethyl  a-chloroglyoxylate 


Ar'Ng'C 


- NH 

^CCOH^NH 
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5-chloro-o-tolylhydrazone ,  06H3MeCl,NH,NICCl,C02Et,  colourless 
needles,  m.  p.  110°,  which  yields  5-chlo'ro-o-toluidine  by  reduction 
with  hydrochloric  acid  and  zinc  dust,  and  is  converted  by  potassium 
cyanide  in  aqueous-alcoholic  solution  into  ethyl  a -cyanoglyoxylate 
5-chloro-o-tolylhydrazone ,  C6H3MeCl*NH,NIC(CN)*C02Et,  golden- 
yellow  needles,  m.  p.  163*5°,  identical  with  the  substance  prepared 
by  condensing  diazotised  5-chloro-o-toluidine  and  ethyl  cyano- 
acetate.  The  product  obtained  by  the  latter  method  is  a  labile 
form,  which  changes  at  its  m.  p.,  106*5°,  into  the  stable  form,  m.  p. 
163*5°.  Ethyl  a-chloroglyoxylate  5-chloro-o-tolylhydrazone  resem¬ 
bles  ethyl  o-tolueneazoacetoacetate  in  its  behaviour  with  concen¬ 
trated  nitric  acid  and  exhibits  halochromy  when  dissolved  in  con¬ 
centrated  sulphuric  acid,  the  solution  developing  an  intense  yellow 
colour,  which  changes  very  rapidly  to  a  dirty  brownish-green,  and 
regenerating  the  original  substance  on  the  addition  of  water.  Ethyl 
a -cyanoglyoxylate  5-chloro-o-tolylhydrazone,  by  treatment  with 
concentrated  nitric  acid  at  about  40 — 50°  and  subsequently  with 
water,  yields  a  nitrated  product,  m.  p.  121 — 122°,  together  with  a 
comparatively  large  amount  of  a  diazonium  nitrate. 

By  treatment  with  96%  alcohol  and  aqueous  ammonia,  ethyl 
o-tolueneazoacetoacetate  yields,  in  addition  to  a  small  amount  of 
the  ammonium  salt,  m.  p.  202°  (decomp.),  o-tolueneazoacetoacet- 
amide ,  golden-yellow  needles,  m.  p.  142°,  which  yields  nitro- o- 
tolueneazoacetoacetamide ,  m.  p.  243 — 244°,  and  only  a  trace  of  a 
diazonium  salt  by  treatment  with  concentrated  nitric  acid  at  about 
45°.  The  preceding  ammonium  salt  yields  o -tolueneazoacetoacetic 
acid ,  greenish-yellow  needles,  m.  p.  137 — 138°,  by  treatment  with 
glacial  acetic  acid. 

Ethyl  p-tolu en ea zo a cetoa ceta te  is  very  readily  converted  into  the 
corresponding  potassium  salt  by  boiling  1 — -2%  potassium  hydroxide 
and  resembles  the  ortho-isomeride  in  its  behaviour  towards  concen¬ 
trated  nitric  acid,  yielding  partly  a  diazonium  salt  by  fission  and 
partly  ethyl  nitro-p-tolueneazoacetoacetate ,  m.  p.  143 — 144°,  which 
is  converted  into  4- nitro-p-tolu&neazo-Z-metEylpyrazolone ,  m.  p. 
234°,  by  hydrazine  hydrate  in  glacial  acetic  acid  solution. 

Ethyl  a-chloroglyoxylate  %-chloro-p-tolylhydrazone ,  m.  p.  100°,  is 
prepared  like  the  preceding  o-tolvl  isomeride,  but  when  chlorinated 
in  carbon  tetrachloride  at  0°  ethyl  p-tolueneazoacetoacetate  yields 
ethyl  a-chloroglyoxylate  p-tolylhydrazone ,  colourless  needles,  m.  p. 
101 — 101*5°.  Both  these  hydrazones  yield  diazonium  salts  by 
ti'eatment  with  nitric  acid.  The  former  reacts  with  potassium 
cyanide  to  form  ethyl  a-cyanoalvoxylate  3-chloro-p-tolylhydrazone , 
golden-yellow  needles,  m.  p.  160°.  which  undergoes  both  nitration 
and  fission  by  treatment  with  nitric  acid,  and  in  cold,  alcoholic  sus¬ 
pension  reacts  with  chlorine  in  a  unique  manner,  yielding  3-chloro- 
p-toluenediazonium  chloride,  ammonium  chloride,  and  the  decom¬ 
position  products  of  ethyl  hvdrogen  dichloromalonate.  Ethyl 
a-chloroglyoxylate  3-chloro-p-tolvlhydrazone  yields  3-chloro-p-tolu- 
idine  by  reduction  with  hydrochloric  acid  and  zinc  dust.  Ethyl 
a-cyanoglyoxylate  3-chloro-p-tolylhydrazone  has  also  been  prepared 
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by  condensing  diazotised  3-chloro-p-toluidine  with  ethyl  cyano- 
acetate. 

p -Tolueneazoacetoacetamidey  prepared  by  treating  an  alcoholic 
solution  of  ethyl  p-tolueneazoacetoacetate  with  a  large  excess  of  con¬ 
centrated  aqueous  ammonia,  forms  pale  green  leaflets,  m.  p.  173°, 
yields  nitro-^rtolueneazoacetoacetamide ,  m.  p.  211 — 212°,  and  a 
little  diazonium  salt  by  treatment  with  concentrated  nitric  acid,  and 
yields  by  chlorination  in  boiling  alcoholic  solution  a-chloroglyoxyl- 
amide  ^-chloro-^-tolylhydrazone ,  CfiH3MeCbNH,N!CCl,CO,NH2, 

,NH=CC1. 

•CO  lssug 


colourless  needles;  the  constitution  C6H3MeCl’NB<^pj 
gested  to  account  for  the  absence  of  colour. 


C.  S. 


Preparation  of  Bromolecithalbumin  and  Bromolecithin. 

Peter  Bergell  (D.R.-P.,  307490;  from  Chem .  Zentr .,  1918, 
ii,  494 — 495). — Lecithalbumin  is  treated  with  bromine  in  anhy¬ 
drous,  indifferent  organic  solvents,  and,  when  required,  the  bromo¬ 
lecithalbumin  is  decomposed  into  bromolecithin  and  albumin  accord¬ 
ing  to  the  method  of  converting  lecithalbumin  into  lecithin.  Bromo¬ 
lecithalbumin  is  a  pale  yellow,  almost  odourless  powder  with  a 
faintly  acid  taste  and  reaction;  it  contains  about  16’ 6%  of  bromine. 
It  is  transformed  by  methyl  or  ethyl  alcohol,  slowly  in  the  cold 
more  rapidly  on  warming,  into  albumin  and  bromolecithin  contain¬ 
ing  up  to  25%  of  bromine.  H.  W. 

The  Relationship  between  Diastase,  Peroxydase,  and 
Catalase.  H.  Maggi  ( Helv .  Ghim.  Acta ,  1918,  1,  433 — -451). — 
The  simultaneous  presence  of  peroxydase  and  catalase  activity  in 
many  ferments  has  been  attributed  by  Woker  (A.,  1917,  i,  447)  to 
the  presence  of  an  aldehydic  group  which  unites  with  hydrogen  per¬ 
oxide  to  yield  a  secondary  peroxide,  OH>CHR-(>OH,  which  has 
more  powerful  oxidising  properties  than  hydrogen  peroxide  itself 
and  also  reacts  with  an  excess  of  the  latter  to  yield  oxygen.  The 
author  has  examined  the  question  of  the  possibility  of  the  aldehyde 
group  being  able  to  exert  diastatic  action,  in  addition  to  peroxydis- 
ing  and  catalytic  action,  and  suggests  that  the  mechanism  would 
consist  in  the  alternate  addition  (to  form  a  hydrate)  and  elimination 
of  water. 

The  action  of  mixtures  of  starch  and  formaldehyde  has  been 
investigated  by  the  capillarity  method;  the  presence  of  dextrins  is 
detected  by  means  of  iodine  and  of  sugars  by  Fehling's  solution. 
The  results  show  that  the  behaviour  of  formaldehyde  towards  starch 
closely  resembles  that  of  diastase.  One  considerable  difference,  the 
recurrence  of  the  blue  coloration  with  lapse  of  time  in  the  case  of 
mixtures  of  formaldehyde  and  starch,  has  been  further  investigated. 
The  phenomenon  appears  to  be  due  to  the  formation  of  unstable 
iodine  derivatives  of  formaldehyde  or  of  the  aohroodextrins  which 
gradually  eliminate  iodine.  The  following  conditions  are  neces¬ 
sary:  (i)  unchanged  starch,  and  (ii)  a  substance  capable  of  liberat¬ 
ing  iodine,  must  be  present;  if  these  conditions  are  fulfilled,  any 
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elimination  of  achroodextrins  by  combination,  fission,  or  by  any 
other  method  can  restore  the  blue  colour  to  the  solution.  H.  W. 

Nitro-  and  Amino-arylarsinic  Acids.  Walter  A.  Jacobs, 
Michael  Heidelberger  and  Ida  P.  Role  (/.  Amer.  Chem,  Soc,y 
1918,  40,  1580 — 1590). — The  preparation  of  a  number  of  nitro-  and 
amino-arylarsinic  acids  is  described ;  the  nitro-compounds  are 
generally  obtained  by  Bart’s  method  (D.R.-P.,  250264),  in  which 
a  diazo-  or  isodiazo-group  is  replaced  by  the  arsinic  acid  residue. 
This  procedure  is  particularly  serviceable  with  o-  and  p-nitro  amines; 
with  m-nitroamines,  on  the  other  hand,  the  yields  are  poor,  though 
better  wTith  m-nitrotoluidines  than  with  m-nitroaniline.  Reduction 
of  the  nitro-  to  the  amino-group  without  disturbance  of  the  arsinic 
acid  residue  is  conveniently  effected  wfith  cold,  alkaline  ferrous 
hydroxide  solution  (compare  Benda,  A.,  1912,  i,  63).  The  following 
compounds  have  been  prepared  by  these  methods: — o-nitrophenyl- 
arsinic  acid,  N02#CfiH4*AsO(OH)2,  m.  p.  235—240°  (decomp.) 
[compare  Bart,  loc .  cit.] ;  o-aminophenylarsinic  acid  (compare  Benda, 
lac.  cit.),  needles,  m.  p.  153°;  ???-aminophenylarsinic  acid  (compare 
Bertheim,  A.,  1908,  i,  590;  Bertheim  and  Benda,  A.,  1912,  i,  62), 
colourless,  rhombic  prisms,  m.  p.  213 — 215°  (decomp.);  ^-nitro- 
plienylarsinic  acid  (compare  Bart,  loc .  cit.),  pale  yellow  aggregates 
of  minute  leaflets,  which  do  not  melt  below  275°;  p-aminophenyl- 
arsinic  acid ;  2 -ni t r o-p- tolylar sinic  acid,  faintly  yellow,  minute  rods, 
m.  p.  255 — 260°  (decomp.) ;  2 -amino -^-tolylar  sinic  acid,  colourless 
needles,  m.  p.  180°,  after  softening  and  darkening;  Q-nitro-o- tolyh 
arsinic  acid ,  pale  yellow  needles  decomposing  at  228—230°;  6 -amino- 
o- tolylar  sinic  add,  rosettes  or  plates  decomposing  at  175—180°; 
5-nitro-p-tolylarsinic  acid  (compare  Michaelis,  A.,  1902,  i,  411), 
cream-coloured  needles  which  do  not  melt  below  285° ;  5-amino-ip- 
tolylarsinic  acid,  microscopic  needles,  m,  p.  172 — 175°;  5-nitro-o- 
tolylarsinic  acid  (compare  Karrer,  A.,  1915,  i,  333),  m.  p.  261—263° 
(decomp.),  after  melting  or  changing  in  appearance  at  about  225° 
according  to  the  rate  of  heating;  5  -amino-o- tolylar  sinic  acid,  cream- 
coloured  prisms  decomposing  at  235 — 245°;  A-nitro-o-tolylar sinic 
acid ,  minute  needles,  m.  p.  235—240°  (decomp.) ;  4-amino-o-tolyl- 
arsinic  acid,  microscopic  needles,  decomposing  at  222 — 224°  (Benda 
and  Kahn,  A.,  1908,  i,  591,  give  180°);  4-ni  t  ro-^r-xyly  lav  sinic  add , 
yellow  crystals,  m.  p.  290°  (decomp.),  which  is  not  identical  with 
the  substance  obtained  by  Michaelis  (loc.  cit.)  by  the  nitration  of 
p-xvlylarsinic  acid ;  4-amino-p-xylylarsinic  acid  (compare  Benda  and 
Kahn,  loc .  cit.),  colourless  platelets,  m.  p.  213 — 214°  (decomp.) ; 
3-amino-4-hydroxyphenylarsinic  acid,  decomposing  at  290°  after 
darkening  and  softening  at  about  220°.  H.  W. 

Silicon-Hydrocarbons  with.  Nuclei  containing  Halogens, 
and  their  Use  in  Syntheses.  Gerhard  Gruttner  and  Marianne 
Cauer  ( Ber 1918,  51,  1283 — 1292.  Compare  Gruttner  and 
Krause,  A.,  1918,  i,  132). — An  extension  of  the  earlier  work. 
Trichloro-p-bromophenylmonosilane  reacts  with  alcohols  to  form 
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esters  of  the  type  C6H4Br*Si(OR)3,  which  react  with  magnesium  to 
form  organo-metallic  derivatives  of  little  value  for  synthetic  pur¬ 
poses.  The  methyl  ester,  C6H4Br*Si(OMe)3,  has  b.  p.  136°/ 
13-5  mm.,  Df5  1*3525,  Df  1*3493,  na  1*50791  n0  1*51210  and  n,3 
1  *52290  at  16*5°  ;  ethyl -ester,  b.  p.  149  — 150°/12  mm.,  DP  T2276, 
Df  1*2244,  na  1*48872,  nD  1*49247,  lip  1*50206  at  15*4°  ;  'propyl  ester, 
b.  p.  175 — 176°/14  mm.,  Df8  1*1564,  Df  1*1553,  n,  1*48144,  nlt 
1*48497,  n.  1*49386,  n  1*50129  at  16*6°;  iso  butyl  ester,  b.  p. 
190— 191°/ 14  mm.,  Dp  1*0949,  Df  1*0923.  na  1*47531,  nu  1*47865, 
7 ip  1*48698,  and  ny  1*49424  at  14*9°  (all  densities  are  reduced  to 
vacuum  standard). 

The  magnesium  compound  of  p-bromophenyltriethylmonosilane  (loc. 
cit.)  reacts  badly  with  formaldehyde,  smoothly  with  acetaldehyde  (not 
paraldehyde),  and  tolerably  well  with  higher  aldehydes  to  form 
alcohols  of  the  type  SiEt3*C6H4*CHR*OH ;  the  ethanol  has  b.  p. 
173—174°/14*5  mm.,  Df5  0*9601,  Df  0*9596,  na  1*51404,  nD  1*51822, 
Up  1*52885,  nY  1*53810  at  17*2°;  the  propanol  has  b.  p.  185716*5  mm., 
DP  0*9603,  Df  0*9575,  na  1*51243,  nD  1*51661,  1*52734  at  18*0°  ; 

the  n -butanol  has  b.  p.  199 — 201°/21  mm.,  Df  0*9546,  Df  0*9491, 
na  1*50373,  n D  1*50754,  nf3  1*51737;  the  isobutanol  has  b.  jd. 
190— 192718  mm.,  Dp  0*9535,  Df  0*9512,  na  1*50820,  ?iD  1*51212, 
Up  1*52231  at  19*2°.  By  heating  with  fuming  hydrochloric  acid  in  a 
sealed  tube  at  90°,  the  ethanol  gives  a  good  yield  of  triethylsilicol, 
b.  p.  70*5716*5  mm.,  Df7  0*8650,  Df  0*8647.  na  1*43393,  nu  1*43639, 
nH  1*44228,  n  1*44675  at  16*5°. 

The  magnesium  compound  of  ^-bromophenyltriethylmonosilane 
reacts  with  silicon  tetrachloride  in  ethereal  solution  to  form  tri- 
chloro-'p-triethylsilylphenylmonosilane ,  SiEt3*C6H4  •SiClg,  b.  p. 
173 — 176°/ 13*5  mm.,  a  colourless,  highly  refractive  oil  which  has 
an  offensive  odour,  fumes  in  air,  and  is  at  once  hydrolysed  by 
water.  It  reacts  with  magnesium  ethyl  bromide  in  ether  to  form 
bis-p-triethylsilylbenzene ,  C6H4(SiEt3)2,  b.  p.  195 — -196°/16*5  mm., 
Dp  0*8989,  Df  0*8967,  <  1*50555,  n D  1*50942,  np  1*51945, 
ny  1*52788  at  15*7°,  a  colourless,  mobile,  not  unpleasantly  odorous 
liquid,  which  is  converted  by  bromination  in  the  presence  of  an 
iron  catalyst  into  p-dibromobenzene  and  bromotriethylmonosilane. 

The  interaction  of  magnesium  p-bromophenyl  bromide  and  phenyl- 
trichloromonosilane  in  ether  leads  to  the  formation  of  phenyl-p-bromo- 
phenyldichloromonosilane ,  C(.H4Br*SiPhCl2,  b.  p.  199 — 200714  mm., 
Dp  1*5019,  Df  1*5005,  nQ  1*60294,  nD  1*60921,  1-62531,  ny  1*63953 

at  19°.  which  is  converted  by  ethyl  alcohol  into  the  diethoxy -compound, 
C6H4Br*SiPh(OEt)9,  b.  p.  201°/17  mm.,  Df  5  1*2474,  Df  1*2488, 
na  1*54525,  nD  1*55031,  7 ip  1*56322,  ny  1*57467  at  19°,  and  bisethoxy- 
phejiyl-p-bromophenyldisiloxane,  (Cr>H4Br*SiPh*0Et).20,  b.  p. 
317—318720  mm.,  Df  1*3350,  Df  1*3369,  na  1*57867,  nD  1*58437, 
lip  1*59895,  ny  1*61146  at  18*6°.  P heny l-p-bromop heny (diet hy Imono- 
silane ,  C(.H4Br*SiPhEt2,  b.  p.  203 — -203*5°/13  5  rnm.,  Df  7  1*2156, 
Df  1*2153,  na  1*57794,  nD  1*58351,  1  ip  1*59781,  ny  1*61035  at  17*9°, 
and  phenyl-p-ethylphenyldiethylmonosilane,  C6H4Et*SiPhEt0,  b.  p. 
169— 170°/14  mm.,  Dp  0*98403,  Df  0*98310,  na  1*55716,  nD  1*56225 
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lip  1*57559,  ny  1*58713  at  16*8°,  are  obtained  by  the  interaction  of 
magnesium  ethyl  bromide  and  phenyl-p-bromophenyldichloromonosilane 
in  ethereal  solution,  the  product  after  distillation  of  the  ether  being 
heated  at  about  140°  for  three  hours  and  then  decomposed  in  the 
usual  manner.  Similarly,  the  product  from  magnesium  ethyl  bromide 
and  trichloro-jp-bromophenylmonosilane,  after  being  heated  at  180° 
for  ten  hours  and  then  decomposed,  yields  p -etkylphenyltriethyl- 
monosilane ,  b.  p.  117 — 118°/18  mm.,  Df2  0*8969,  Df  0*8950,  na  1*50272, 
nly  1*50671,  nB  1*51697,  ny  1*52583  at  20*7°.  C.  S. 

Organic  Lead  Compounds.  VIII.  Mixed  Lead  Aryl 
Alkyls  of  the  Type  PbArR3.  Gerhard  Gruttner  and  Gertrud 
Gruttner  ( Ber 1918,  51,  1293 — 1298). — Such  substances  are 
obtained  in  accordance  with  the  equation  PbRsX  +  MgArX  = 
PbArRg  +  MgX^,  where  X  is  a  halogen  atom ;  the  diaryl  hydro¬ 
carbons  which  are  formed  as  by-products  can  be  removed  by  freez¬ 
ing  or  by  fractional  distillation.  Lead  aryl  trialkyls  are  colour¬ 
less,  refractive,  faintly  odorous  oils  which  in  the  presence  of  air 
and  in  diffuse  daylight  do  not  decompose  in  the  course  of  many 
months.  They  decompose  above  200°  with  the  separation  of  lead, 
and  by  treatment  with  bromine  in  ether  at  —75°  lose  the  aromatic 
group,  and  sometimes  also  an  alkyl  group  to  a  slight  extent,  lead 
trialkyl  bromides  and  lead  dialkyl  dibromides  being  formed.  The 
latter  is  the  main  product  in  the  case  of  lead  benzyl  triethyl. 

The  following  are  described.  Lead  phenyl  trimethyl,  b.  p. 
104°/ 13  mm.,  Df7  1*7342,  Df  1*7376,  na  1*5753,  nD  1*5816,  1*5988, 

ny  1*6138  at  23*7°;  lead  p dolyl  trimethyl ,  b.  p.  118 — 1 1 9°/ 1 3  mm., 
Df  1*6826,  Df  *5  1*6812,  na  1*5672,  nD  1*5732,  lip  1*5895,  ny  1*6039  at 
20*0°;  lead  o-tolyl  trimethyl,  b.  p.  117*5 — 118°/13  mm.,  Df  4  1*7395, 
Df  1*7408,  ria  1*5734,  nD  1*5793,  np  1*5954’  ny  1*6095  at  21*4°;  lead 
phenyl  triethyl,  b.  p.  135°/ 12  mm.,  D21'1  1*5920,  Df  1*5931,  na  1*5698, 
nD  1*5757,  lip  1*5917,  ny  1*6057  at  21*1  ;  lead  p-tolyl  triethyl,  b.  p. 
154*0°/13  mm.,  Df8  1*5237,  Df°  1*5262,  Df  1*5281,  na  1*5629,  nD 
1*5686,  Up  1*5842,  ny  1*5979  at  22*0°;  lead  o-tolyl  triethyl,  b.  p. 
153*5°/ 13  mm.,  Df5  1*5839,  Df  1*5853,  na  1*5682,  nD  1*5740,  1*5897, 

ny  1*6035  at  21*5°  ;  lead  benzyl  triethyl,  b.  p.  149 — 150*5°/ 13  mm., 
Df  1*5374,  wf 4  1*5843,  appears  to  decompose  slightly  during  distilla- 
ion,  some  dibenzyl  being  formed. 

Lead  a-naphthyl  triethyl  loses  naphthalene  at  its  b.  p.  176°/13  mm. 
Lead  benzyl  trimethyl  decomposes  at  124°.  C.  S. 

Organic  Lead  Compounds.  IX.  Lead  Triphenyl  Haloids. 

Gerhard  Gruttner  (Ber.,  1918,  51,  1298 — 1303). — An  ethereal 
suspension  of  lead  tetraphenyl  in  ether  reacts  with  bromine  at 
about  —75°  to  form  essentially  a  mixture  of  unchanged  material 
and  lead  diphenyl  dibromide,  only  about  10%  of  lead  triphenyl 
bromide  being  formed.  This  result  is  doubtless  to  be  attributed 
to  the  easy  solubility  of  the  monobromide  and  the  sparing  solu¬ 
bility  of  lead  tetraphenyl,  in  consequence  of  which  the  first,  when 
formed,  is  more  readily  attacked  than  the  latter.  When  pyridine 
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at  —50°  is  used  instead  of  ether  (compare  Krause,  A.,  1918,  i,  415), 
an  almost  quantitative  yield  of  lead  triphenyl  bromide,  PbPh3Br, 
colourless  needles,  m.  p.  166°,  is  obtained.  It  is  converted  into  the 
iodide ,  PbPh3I,  pale  yellow  prisms,  m.  p.  142°,  by  aqueous 
potassium  iodide,  and  into  the  oxide  by  cold  10%  aqueous  alkali 
hydroxide.  The  oxide  is  converted  quantitatively  into  the  chloride , 
PbPh3Cl,  colourless  needles  or  prisms,  m.  p.  206°,  by  15%  hydro¬ 
chloric  acid  at  the  ordinary  temperature,  and  from  a  concentrated 
alcoholic  solution  of  the  latter,  hydrogen  sulphide  precipitates  the 
sulphide ,  (PbPh3)2S,  as  a  white  precipitate.  C.  S. 
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The  Consumption  of  Oxygen  and  Production  of  Carbon 
Dioxide  in  the  Blood  of  Dogs.  I.  L.  Berczeller  (Biochem. 
Zeitsek 1918,  90,  294 — 301). — Sterile  blood  was  kept  under  mer¬ 
cury  or  paraffin  at  38°,  and  when  fresh,  and  after  keeping  for  vari¬ 
ous  intervals,  the  oxygen  and  carbon  dioxide  were  estimated  by  Bar- 
croft’s  method.  The  production  of  carbon  dioxide  was  generally 
found  to  be  greater  than  the  oxygen  consumption.  Similar  experi¬ 
ments  were  carried  out  in  the  presence  of  dextrose.  Here,  again, 
there  was  no  direct  relationship  between  oxygen  consumption  and 
carbon  dioxide  production.  There  was  a  much  larger  oxygen  con¬ 
sumption  and  carbon  dioxide  production  than  in  normal  blood. 

S.  B.  S. 

Analysis  of  Blood  Gases.  II.  Haemoglobin  as  an 
Indicator.  The  Theory  of  Indicators.  H.  Straub  and 
Klothilde  Meier  ( Biochem .  Zeitsch 1918,  90,  305 — 336). — There 
is  a  discontinuity  of  the  curve  expressing  the  amount  of  carbon 
dioxide  taken  up  by  the  blood  (haemolysed  by  saponin  freezing,  etc.) 
plotted  against  the  carbon  dioxide  tension.  This  discontinuity  does 
not  follow  the  ordinary  laws  of  mass  action,  but  begins  when 
pH  =  7*0,  at  which  point  one  molecule  of  carbon  dioxide  is  taken  up 
by  one  molecule  of  haemoglobin.  This  indicates  that  when  ??H;>7*0 
the  haemoglobin  molecules  carry  a  negative  charge,  which  they  lose 
as  soon  as  =  7.  When  pK=:6'39,  a  second  point  of  discontinuity  is 
reached  in  the  curve,  which  indicates  that  at  this  point  the  haemo¬ 
globin  molecules  acquire  a  positive  charge.  These  phenomena  are 
explained  in  reference  to  the  charges  carried  by  the  colloidal  par¬ 
ticles,  and  not  by  the  laws  of  mass  action,  for  the  position  of  the 
bends  in  the  curve  depends  also  on  the  presence  of  other  ions  than 
those  of  hydrogen.  Univalent  anions  and  cations,  and  bivalent 
cations  exert  no  influence  on  the  position  of  the  bend ;  tervalent 
anions  shift,  the  position  of  the  first  bend  from  p}l~ 7*00  to  pH  =  6*80, 
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and  are  without  action  on  the  position  of  the  second  bend.  Ter- 
valent  cations  also  exert  a  strong  influence  on  the  position.  The 
application  of  these  facts  to  the  use  of  haemoglobin  as  an  indicator 
is  discussed.  S.  B.  S. 

The  Influence  of  Narcotics  on  the  Permeability  of 
Blood-corpuscles  for  Dextrose  and  Carbamide.  Gertrud 
Katz  ( Biochem „  Zeitsch.,  1918,  90,  153 — 165). — The  entrance  of 
dextrose  into  human  blood  corpuscles  is  not  inhibited  by  the  nar¬ 
cotics  heptyl  alcohol  and  thymol.  The  entrance  of  carbamide  into 
ox-corpuscles  is  delayed  by  thymol.  S.  B.  S. 

The  Part  Played  by  Acid  in  Carbohydrate  Metabolism. 
III.  Acid  and  the  Glycogen  of  the  Muscles.  H.  Elias  and 
E.  Schubert  {Biochem.  Zeitsch 1918,  90,  229 — 243). — The  glyco¬ 
gen  content  of  the  muscles  of  dogs’  legs  differs,  the  right  from  the 
left,  by  about  2 — 3%  in  the  mean.  Interarterial  injection  of  lactic 
acid  over  several  hours  does  not  reduce  to  any  appreciable  extent 
the  amount  of  glycogen ;  the  muscle  glycogen  appears  to  be  far  more 
resistant  to  external  stimuli  than  does  the  liver  glycogen. 

S.  B.  S. 

Salivary  Amylase.  I.  A  Preliminary  Experimental 
Study  of  its  Stability  in  Saliva.  Bollin  C.  Myers  and 
Leonard  C.  Scott  (/.  Amer.  Chem .  Soc.,  1918,  40,  1713 — 1716). — 
Salivary  amylase  in  sterilised  saliva  without  preservative  is  found 
to  be  relatively  stable  for  a  year.  The  relative  stability  may  vary 
from  practically  no  change  to  that  of  more  than  50%  of  its  former 
amyloclastic  activity,  the  variation  depending  probably  on  slight 
differences  in  the  composition  of  the  saliva. 

The  causes  which  lower  the  stability  of  salivary  amylase  in  saliva 
are  not  solely  the  degrading  action  of  bacteria,  mould  spares,  yeast 
plants,  and  special  preservatives.  The  inherent  chemical  weakness 
of  the  enzyme  molecule  must  be  taken  into  account,  which  weakness 
may  be  increased  by  the  maintenance  of  temperatures  from  18°  to 
30°,  by  diffused  light  and  by  compounds  in  the  saliva. 

Salivary  amylase  in  saliva  is  relatively  stable  for  a  year  when 
preserved  with  toluene,  thymol,  and  chloroform.  Toluene  has  the 
least  destructive  action  on  the  enzyme,  and  thymol  and  chloroform 
follow  in  order. 

Saliva  may  be  kept  for  two  and  a-half  years  under  the  ordinary 
laboratory  conditions  without  preservative,  and  may  still  show  a 
form  of  amyloclastic  activity.  H.  W. 

The  Presence  of  Food  Accessories  in  Urine,  Bile,  and 
Saliva.  A.  M.  Muckenfuss  (J.  Amer.  Chem.  Soc 1918,  40, 
1606 — 1611). — As  a  result  of  a  series  of  experiments  on  pigeons 
with  acute  symptoms  of  polyneuritis,  the  author  is  led  to  the  con¬ 
clusion  that  the  antineuritic  vitamine  is  probably  present  in  com¬ 
paratively  small  quantity  in  clean,  fresh,  filtered  bile  from  the 
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bladder  of  the  ox,  and  that  traces  of  it  appear  to  be  present  in  fresh 
filtered  human  urine.  H.  W. 

Fischer’s  Theory  of  Water  Absorption  in  (Edema.  W.  J. 

Crozier  (/.  Amer.  Chem.  Soc.,  1918,  40,  1611 — 1612.  Compare 
Fischer,  A.,  1918,  i,  129,  130,  131;  Henderson  and  Cohn,  ibid., 
i,  316). — The  author  has  carried  out  a  series  of  experiments  on  the 
intracellular  acidities  in  the  tissues  of  three  species  of  sponges,  one 
echinoderm,  and  a  nudibranch  mollusc.  The  observations  made 
increase  the  difficulties  in  the  way  of  accepting  Fischer’s  conception 
of  water  metabolism,  since  they  indicate  a  range  of  intracellular 
acidities,  in  animal  tissues,  within  which  it  is  known  that  no  signi¬ 
ficant  protein  swelling  occurs,  and  since  they  show  that  an  intra¬ 
cellular  acidity  even  remotely  approaching  that  at  which  significant 
swelling  might  be  possible  is  irreversibly  associated  with  natural 
death.  *  H.  W. 

The  Storage  and  Excretion  of  Arsenic  after  Administra 
tion  by  Salvarsan  in  Serum  and  Water.  Hans  Bergmann 
(Biochem.  Zeitsch.,  1918,  90,  348 — 360). — The  author  investigated 
the  rate  of  excretion  of  arsenic  excreted  in  the  urine  of  man  after 
administration  of  neosalvarsan  in  serum  (human)  and  in  aqueous 
solutions.  In  the  latter  case  the  excretion  is  much  greater.  Experi¬ 
ments  are  quoted  which  tend  to  show  that  the  salvarsan  undergoes 
chemical  change  more  rapidly  in  aqueous  solution  than  in  serum. 
A  series  of  experiments  is  also  described,  in  which  the  accumulation 
of  arsenic  in  the  organs  of  rabbits  after  administration  of  salvarsan 
was  investigated.  They  tend  to  indicate  a  greater  accumulation 
after  administration  of  the  drug  in  serum.  8.  B.  S. 
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A  Bacterium  present  in  Water  and  in  Bitter  Wines 
which  is  capable  of  Dehydrating  Glycerol.  A  New 
Reaction  for  Glycerol.  E,  Voisenet  (Ann.  Inst .  Pasteur ,  1918, 
32,  476—510.  Compare  A.,  1914,  i,  462). — The  new  bacterium, 
termed  Bacillus  amaracrylus ,  is  related  to  B.  coli  and  B.  typhosus, 
but  is  not  pathogenic.  When  cultivated  in  dextrose  solution,  it 
forms  carbon  dioxide  and  hydrogen,  like  B.  coli ,  but  it  does  not 
form  indole  from  tryptophan.  Inoculation  of  a  medium  containing 
glycerol  with  the  new  bacterium  results  in  the  production  of 
acraldehyde,  which  is  its  characteristic  reaction.  H.  W.  B. 

The  Inter-relationship  of  certain  processes  in  Meta¬ 
bolism  of  Bacillus  coli  communis.  Fritz  Verzer  (Biochem. 
Zcifsch.,  1918,  91,  1 — 45). — Three  main  series  of  investigations  were 
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instituted :  (1)  The  influence  of  certain  poisons  on  the  different 
processes,  (2)  the  influence  of  one  metabolism  product  on  the  forma¬ 
tion  of  others,  (3)  the  regulation  of  the  formation  of  a  product  by 
its  own  accumulation.  The  processes  investigated  were  (a)  gas 
formation  from  dextrose,  (b)  acid  formation  from  dextrose  and  lac¬ 
tose,  (c)  indole  formation,  (d)  reducing  action  on  dyes,  ( e )  multi¬ 
plication  of  the  bacteria. 

(1)  Protoplasmal  poisons,  phenol,  formaldehyde,  and  mercuric 
chloride  inhibit  all  the  processes  in  about  the  same  concentration. 
Crystal-violet  shows  slight  inhibition  of  gas  formation,  but  strong 
inhibition  of  reducing  processes.  The  respiratory  poison,  potassium 
cyanide,  inhibits  strongly  gas  formation  and  still  more  strongly 
reduction  processes  and  indole  formation  in  concentrations  in  which 
the  acid  formation  is  not  affected.  The  narcotic,  chloroform,  inhibits 
respiration,  but  not  as  strongly  as  potassium  cyanide ;  in  contrast  to 
the  latter,  it  also  inhibits  acid  formation.  Alcohol  acts,  but  less 
strongly,  like  chloroform.  The  author  draws  the  conclusion  that  the 
only  really  essential  vital  process  is  the  formation  of  acid  from  dex¬ 
trose. 

(2)  From  the  study  of  the  presence  of  acid  on  indole  formation 
it  was  found  that  the  latter  is  inhibited  entirely  by  the  presence  of 
acids,  and  is  only  normally  produced  from  proteins  or  peptones  by 
the  bacteria  in  the  absence  of  dextrose ;  scission  of  this  by  the 
bacteria  produces  acid  to  inhibit  indole  formation. 

(3)  The  influence  of  the  presence  of  acids  and  alkalis  on  the 

further  formation  of  acids  by  the  bacteria  was  investigated.  It  was 
found  that  when  the  acid  in  the  culture  medium  reached  a  certain 
concentration,  further  formation  of  acid  was  inhibited,  and  also 
further  formation  of  carbon  dioxide,  and  multiplication  of  bacteria. 
If  sugar  insufficient  to  produce  the  amount  of  acid  necessary  for 
inhibitions  is  present,  alkali  formation  sets  in,  until  the  medium 
attains  a  slightly  alkaline  reaction,  when  further  formation  of  alkali 
is  inhibited.  The  formation  takes  place  only  in  presence  of  oxygen. 
From  acid  (except  formic  acid)  no  gas  is  formed  either  after  reach¬ 
ing  its  maximum  concentration  or  during  formation  of  alkali.  Inhi¬ 
bition  of  oxidation  causes  a  compensatory  increased  production  of 
acid.  S.  B.  S. 

Phytochemical  Reductions.  XIII.  Asymmetrical  Re¬ 
duction.  Conversion  of  Racemic  Valeraldehyde  (dl-a- 
Methylbutaldehyde)  into  Z-Amvl  Alcohol.  C.  Neubero  and 
M.  Ringer  (Biochem.  Zeitsch 1918,  90,  388 — 394). — The  amyl 
alcohol  produced  from  ^Z-a-methvlbutaldehyde  by  a  sugar-yeast 
fermentation  mixture  is  laevorotatory.  S’.  B.  S. 

The  Method  of  Formation  of  Succinic  Acid  in  Nature. 
III.  Conversion  of  Aldehydopropionic  Acid  into  Succinic 
Acid  by  Yeast.  C.  Neuberg  and  M.  Ringer  ( Biochem .  Zeitsch 
1918,  91,  131 — 136). — By  means  of  maceration  juice,  and  in  absence 
of  air,  aldehydopropionic  acid  can  be  converted  into  succinic  acid. 
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The  conversion  of  glutamic  acid  into  succinic  acid  follows,  therefore, 
the  following  stages: 

C02H-CH2-CH2-CH(NH2)-C02H  — >- 

co2h*ch2-ch2*co-go2h  — > 

COoH*CH2*CH9*CHO  (aldehydopropionic  acid)  — > 

C02H-CH2-CH2-C02H. 

All  these  stages  except  the  first,  which  takes  place,  as  far  as  investi¬ 
gations  have  gone,  only  in  the  living  cell,  can  be  accomplished  by 
purely  enzymatic  reactions.  S.  B.  S. 

Physiological  Investigation  of  a  New  Yeast  which 
Flourishes  in  Tanning  Liquors.  Toichi  Asai  (J.  Coll.  Sci . 
Imp.  Univ .  Tokyo ,  1918,  39  (7),  1 — 42). — The  new  yeast,  desig¬ 
nated  Mycoderma,  tannica ,  forms  dark  brown  or  brownish-black 
spots  on  leather  undergoing  the  tanning  process.  The  isolated  yeast 
can  be  cultivated  in  a  solution  containing  dextrose  or  lsevulose  or 
other  carbohydrate,  and  an  ammonium  salt  or  amino-acid  as  a 
source  of  nitrogen.  It  does  not  readily  grow  in  a  dilute  pure 
tannin  solution,  but  when  dextrose  and  aspartic  acid  are  also 
present,  rapid  decomposition  of  the  tannin  occurs,  owing  to  the 
excretion  of  tannase  into  the  surrounding  medium.  The  growth 
of  the  yeast  is  attended  by  the  production  of  small  quantities  of 
alcohol  and  carbon  dioxide,  indicating  the  presence  of  zymase. 
Addition  of  tannin  to  the  medium  increases  slightly  the  alcoholic 
fermentation.  H.  W.  B. 

Kinetics  of  the  Cell-free  Fermentation  [by  ZymaseJ. 

Otto  Meyerhof  ( Zeitsch .  physiol.  Ghent.,  1918,  102,  185 — 225). 
- — The  addition  of  sugar  to  an  extract  of  dried  yeast  containing 
zymase,  but  free  from  cells,  is  succeeded  by  a  period  of  quiescence, 
during  which  no  sign  of  fermentation  is  observable.  The  interval 
which  elapses  between  the  addition  of  the  sugar  and  the  first 
appearance  of  fermentation  is  termed  the  “  induction  period.” 
The  duration  of  the  induction  period  is  determined  by  various 
factors;  it  is  shorter  for  sucrose  than  for  either  dextrose  or 
lsevulose ;  it  can  be  shortened  by  previously  warming  the  sugar 
solution  with  disodium  hydrogen  phosphate  or  by  grinding  the 
dried  yeast  with  glass  powder.  The  presence  of  a  small  amount 
of  hexose  phosphate  abolishes  the  induction  period. 

The  rate  of  fermentation  is  dependent  on  the  amount  of  free 
phosphate  present.  Increasing  the  amount  of  disodium  hydrogen 
phosphate  reduces  the  rate  at  which  the  velocity  of  fermentation 
increases,  but  the  maximum  velocity  eventually  attained  is  higher 
than  in  the  absence  of  free  phosphate  until  a  certain  maximum 
amount  of  the  phosphate  is  reached ;  further  addition  of  the  phos¬ 
phate  then  reduces  the  maximum  velocity  of  fermentation  attain¬ 
able.  The  addition  of  other  salts,  such  as  sodium  chloride,  pro¬ 
duces  similar  effects  on  the  velocity  of  fermentation.  The  free 
phosphate  functions,  therefore,  as  a  salt  as  well  as  exerting  its 
specific  zymase- activating  action. 
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Hexose  phosphate  exerts  an  accelerating  action  on  fermentation 
in  proportion  to  its  concentration,  due  to  the  decomposition  of  the 
ester  itself.  Fermentation  is  accelerated  also  by  the  addition  of 
co-ferment  in  the  form  of  boiled  yeast  juice;  the  extent  to  which 
it  is  affected  depends  on  the  concentration,  and  not  on  the  absolute 
quantity  of  the  co-ferment  present  in  relation  to  zymase. 

The  inhibiting  influence  of  narcotics  on  the  fermentation  of 
dextrose  by  zymase  is  somewhat  intensified  by  the  addition  of 
salts.  H.  W.  B. 

Role  of  the  Phosphate  in  Alcoholic  Fermentation. 

Hans  Euler  and  S.  Heintze  (Zeitsch.  physiol.  Chem .,  1918,  102, 
252 — 261). — The  esterification  of  phosphoric  acid  by  dried  yeast 
in  the  presence  of  a  protoplasmic  poison,  such  as  phenol,  is  related 
to  the  amount  of  water  remaining  in  the  yeast  after  the  drying 
process.  The  maximum  esterification  is  observed  when  dried  yeasts 
containing  from  10  to  15%  of  moisture  are  employed.  Increasing 
the  quantity  of  yeast  used  in  the  individual  experiments  appears 
to  occasion  a  much  greater  increase  in  the  amount  of  hexose 
phosphate  produced.  H.  W.  B. 

Fumaric  Acid  Fermentation  of  Sugar.  C.  Wehmee  (Ber., 
1918,  51,  1663 — 1668). — Aspergillus  fumaricus  smoothly  ferments 
relatively  large  quantities  of  sugar,  yielding,  in  addition  to  a  little 
citric  acid,  fumaric  acid  in  the  free  state  ;  the  solution  turns  Congo- 
paper  blue  and  dissolves  calcium  carbonate.  Oxygen  is  necessary 
and,  for  continuous  fermentation,  calcium  carbonate.  Thus 
20  grams  of  sugar  (20%  solution)  and  2  "87  grams  (dry  weight)  of 
Aspergillus  fumaricus  dissolve  15  grams  of  calcium  carbonate  and 
produce  about  33  grams  of  calcium  salts  consisting  chiefly  of  the 
sparingly  soluble  normal  calcium  fumarate,  but  containing  also 
varying  quantities  of  the  easily  soluble  hydrogen  fumarate,  about 
4%  of  calcium  citrate,  and  the  calcium  salt  of  another,  unidentified 
acid.  The  sugar  is  fermented  completely,  and  60 — 70%  of  it  is  con¬ 
verted  into  acids.  The  optimum  temperature  is  about  22°,  the 
maximum  about  30°.  C.  S. 

Behaviour  of  Organic  Compounds  in  Plants.  X.  G. 

Ciamician  and  C.  Ravenna  ( Gazzetta ,  1918,  48,  i,  253 — 304. 
Compare  A.,  1918,  i,  473). — The  first  part  of  this  paper,  dealing 
with  the  action  of  certain  compounds  on  the  germination  and 
development  of  plants,  has  been  already  abstracted. 

The  second  part  describes  further  investigations  on  the  oxida¬ 
tion  of  organic  compounds  by  the  agency  of  enzymes  contained  in 
spinach  leaves.  The  results  of  experiments  in  an  atmosphere  of 
carbon  dioxide  show  that  the  disappearance  of  certain  substances 
in  an  atmosphere  of  oxygen  as  a  result  of  the  action  of  such 
enzymes  is  due  to  an  oxidation  process. 

In  an  atmosphere  of  carbon  dioxide,  saligenin  is  converted  into 
the  polyanhydride  saliretin,  this  change  being  effected  more 
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promptly  by  apple  pulp  than  by  spinach  leaves.  Ethyl  alcohol 
and  mannitol  are  not  sensibly  oxidised.  Acetaldehyde,  which 
undergoes  little  auto-oxidation  in  an  atmosphere  of  oxygen,  is  not 
affected  by  the  presence  of  the  enzyme.  The  oxidation  of  acetone 
to  formic  and  acetic  acids  under  the  influence  of  light  is  catalysed 
by  the  presence  of  the  enzyme.  Of  the  three  amino-acids  examined, 
glycine,  alanine,  and  asparagine,  only  the  last  is  oxidised  by  the 
enzyme  in  an  atmosphere  of  oxygen,  no  change  occurring  in  carbon 
dioxide.  Cinnamic  acid  is  not  oxidised  at  the  double  linking,  only 
minimal  traces  being  transformed  into  the  isomeric  isocinnamic 
acid ;  this  isomerisation  does  not  occur  in  carbon  dioxide.  Of  the 
alkaloids  examined,  caffeine  and  strychnine  remain  unchanged, 
whereas  morphine,  quinine,  and  cinchonine  are  largely  oxidised. 

The  enzymes  of  spinach  leaves  are  also  able  to  determine  certain 
other  reactions.  Thus,  in  oxygen,  dextrose  is  completely  oxidised, 
probably  to  carbon  dioxide,  whilst  in  carbon  dioxide  it  yields  a 
substance  giving  dextrose  on  hydrolysis  with  acid.  *  Further,  in 
either  oxygen  or  carbon  dioxide,  tartaric  acid  undergoes  change, 
partly  into  a  compound  yielding  tartaric  acid  under  the  action  of 
emulsin. 

The  results  of  the  experiments  described  in  the  third  part  of  the 
paper  show  that,  when  inoculated  into  the  living  plant  (maize), 
pyridine  and  nicotine  are  partly  eliminated  through  the  leaves, 
the  transformation  of  further  quantities  by  the  plant  being  also 
indicated,  but  not  definitely  proved.  T.  H.  P. 

The  Influence  of  Immersion  in  certain  Electrolytic 
Solutions  on  Permeability  of  Plant  Cells.  Maud  Williams 
(Ann.  Bot .,  1918,  32,  591 — 599). — Cells  of  London  Pride  (Saxi- 
fraga  umbi'osa)  petioles,  after  immersion  in  solutions  of  certain 
electrolytes,  were  found  to  be  permeable  to  a  0*2%  solution  of  ferric 
chloride,  the  entrance  of  the  ferric  chloride  being  indicated  by 
formation  of  a  blue  colour  with  the  tannin  contained  in  these 
cells.  The  time  of  immersion  in  a  given  solution  necessary  to  pro¬ 
duce  this  abnormal  permeability  varied  with  the  electrolyte  and 
its  concentration.  In  the  cases  of  aluminium  and  potassium 
chlorides,  and  potassium  and  barium  nitrates,  the  results  obtained 
could  be  expressed  approximately  by  the  equation 

log  r  =  IT -A(log  (7+1), 

where  T  is  the  time  of  immersion  in  the  solution  of  the  electro¬ 
lyte  needed  to  produce  the  abnormal  permeability,  C  is  the  con¬ 
centration  in  gram-mols.  per  litre,  K  is  an  independent  constant, 
and  A  a  constant  depending  on  the  electrolyte  used.  Abnormal 
permeability  with  respect  to  ferric  chloride  was  not  always  accom¬ 
panied  by  permeability  to  the  rose-coloured  pigment  frequent  in 
the  sap  of  the  cells.  W.  G. 

The  Occurrence  of  Melezitose  in  a  Manna  from  the 
Douglas  Fir.  C.  S.  Hudson  and  S.  F.  Sherwood  (J.  Amer . 
Chem.  Soc.y  1918,  40,  1456 — 1460). — A  sample  of  manna  from 


i.  GO 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  Douglas  fir  yielded  about  50%  of  pure  crystalline  melezitose, 
and  there  is  evidence  that  it  contained  sucrose  and  some  reducing 
sugar,  probably  a  mixture  of  dextrose  with  a  smaller  quantity  of 
laevulose.  The  composition  of  the  sample  of  dry  manna  was 
approximately:  melezitose  75 — 83%,  sucrose  2*9%,  reducing  sugars 
11-5%.  At  present,  the  only  other  known  natural  source  of 
melezitose  in  any  quantity  is  the  Tarkestan  manna  (Tarandjabine), 
which  is,  however,  considerably  inferior  to  the  Douglas  fir  product 
in  point  of  yield.  H.  W. 

Occurrence  of  Allantoin  in  the  Rhizome  of  Symphytum 
officinale  and  other  Borraginaceae.  Alfred  Yogl  (Pharm. 
Post .,  1918,  51,  181 — 184;  from  Chem.  Zentr.,  1918,  ii,  36). — 
Large  quantities  of  allantoin  crystals,  in  the  form  of  monoclinic 
prisms,  are  found  in  the  rhizome  of  Symphytum  officinale.  The 
author  has  also  succeeded  in  identifying  allantoin  crystals  in  the 
sections  of  the  rhizome  and  has  determined  their  distribution  in 
the  tissue.  Crystallisation  in  the  sections  is  best  effected  by  pour¬ 
ing  on  them  alcohol  containing  acetic  acid  (20%),  covering  with  a 
cover-glass,  and  sealing  with  paraffin.  The  allantoin  content  of 
the  rhizome  of  S .  officinale  varies  with  the  time  of  year;  it  is  at 
a  maximum  from  autumn  to  early  spring,  at  a  minimum  in  the 
height  of  summer.  The  rhizomes  of  S.  tuberosum ,  S.  cordatum , 
S.  caucasicum ,  and  other  Borraginacece  appeared  to  be  free  from 
allantoin,  possibly  owing  to  unfavourable  supply  of  material. 

H.  W. 


Action  of  Ammonium  Salts  on  Plants.  I.  H.  G. 

Soderbaum  ( Kungl .  Landtbruks-Akad.  Handlingar,  1917,  56, 
537 — 561;  from  Physiol .  Abstr .,  1918,  3,  351). — This  paper  reports 
experiments  with  small  grains  and  potatoes  grown  in  pots,  using 
ammonium  salts  as  fertilisers;  sodium  nitrate  was  used  in  part  for 
control  purposes.  The  favourable  influence  of  these  salts  on  the 
total  yield  ranks  as  follows :  diammonium  hydrogen  phosphate, 
ammonium  carbonate,  sulphate,  nitrate,  sodium  nitrate,  ammonium 
chloride.  The  phosphate  gave  a  crop  four  times  as  large  as  an 
equivalent  amount  of  the  sulphate;  the  chloride  proved  very  dis¬ 
advantageous.  Up  to  a  certain  limit,  the  addition  of  ammonium 
sulphate  gave  a  progressively  increased  yield,  but  when  the  limit 
had  been  passed,  there  was  a  marked  decrease.  The  adverse  action 
of  an  excess  of  the  salt  was  not  the  same  in  the  case  of  each  plant. 
Rye  and  potatoes  were  least  sensitive  in  this  respect,  and  wheat 
and  barley  most  so,  whilst  oats  occupied  an  intermediate  position. 
Where  there  is  neither  soil  acidity  nor  a  deficiency  of  calcium, 
ammonium  sulphate  may  be  used  to  advantage  in  the  field,  as  the 
amount  applied  in  practice  does  not  reach  the  limit  where  toxicity 
manifests  itself.  H.  W.  B. 
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Methane.  William  Malisoff  and  Gustav  Egloff  (J.  Physical 
Chem.,  1918,  22,  529 — 575). — A  summary  is  given  of  the  work 
which,  has  been  published,  from  all  sources,  on  the  physical  and 
chemical  properties  of  methane,  and  a  number  of  important 
problems  requiring  investigation  are  enumerated.  [See  J .  Soc. 
Chem .  Ind.,  1919,  35a.]  E.  H.  R. 

Organic  Chemical  Reagents.  II.  Amylene.  tert.- Amyl 
Alconol.  Roger  Adams,  U.  Kamm,  and  0,  8.  Marvel  (J.  Amer. 
Chem .  Sac .,  1918,  40,  1950 — 1955). — Dehydration  of  primary 
alcohols  by  sulphuric  acid  generally  proceeds  less  satisfactorily  as 
the  molecular  weight  of  the  alcohol  increases.  Amylene  may,  how¬ 
ever,  be  satisfactorily  obtained  from  commercial  amyl  alcohol  under 
the  following  conditions.  Amyl  alcohol  (1*5  litres)  and  concen¬ 
trated  sulphuric  acid  (100  c.c.)  are  heated  to  vigorous  boiling  under 
a  reflux  condenser  in  which  the  water  is  maintained  at  such  a 
temperature  (60 — 90°)  as  to  allow  a  considerable  amount  of  vapour 
to  distil  out  of  the  apparatus;  the  top  of  the  condenser  is  con¬ 
nected  with  a  second,  efficiently  cooled  condenser,  attached  so  as  to 
permit  downward  distillation.  The  heating  requires  a  maximum 
time  of  about  eight  hours.  At  first,  water  and  amyl  alcohol  pass 
over,  whilst  subsequently  amylene  distils.  The  distillate  is  washed 
with  sodium  hydroxide  to  remove  sulphur  dioxide  and  the  amylene 
isolated  by  fractionation.  It  appears  to  consist  of  /3-methyl-Aa- 
butylene  and  /6-methyl-A^-butylene  containing  only  a  negligible 
amount  of  y-methyl-Aa-butylene.  The  residue  in  the  original  flask 
contains  amyl  alcohol  and  zsoamyl  ether,  which  are  recovered  by 
distillation  with  steam  and  subsequent  fractionation.  About 
250  c.c.  of  amylene,  400  c.c.  of  isoamyl  ether,  and  500  c.c.  of  amyl 
alcohol  are  obtained  from  1500  c.c.  of  the  latter. 

Larger  amounts  of  amylene  are  more  conveniently  obtained  by 
the  pyrogenic-catalytic  method,  using  aluminium  oxide  as  catalyst 
at  500 — 540°.  A  suitable  electrically  heated  furnace  is  fully 
described.  The  general  procedure  is  similar  to  that  indicated  by 
Ipatieff  (A.,  1903,  i,  593).  The  yield  of  amylene  is  70 — 80%  of 
the  theoretical,  and  the  product  is  about  98—99%  pentene.  The 
catalyst  retains  its  activity  over  lengthy  periods. 

tert- Amyl  alcohol  is  prepared  by  the  gradual  addition  of  amylene 
to  a  mixture  of  concentrated  sulphuric  acid  and  ice.  The  product 
is  diluted  with  ice-water  (after  removal  of  any  unchanged  amylene), 
rendered  alkaline  with  sodium  hydroxide,  and  distilled.  275 — 300 
Grams  of  a  product,  b.  p.  100 — -103°,  may  be  obtained  from  325 
grams  of  amylene.  H.  W. 

Geometrical  Isomerism.  A.  E.  Lacomble  (Chem.  Weekblad , 
1918,  15,  605- — 610). — The  inconsistencies  which  are  introduced 
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by  the  attempts  to  explain  the  existence  of  the  cis-  and  tra/rts- 
isomerides  of  ethylenic  compounds  of  the  type  (A,B)C~C(A,B)  by 
the  theories  of  Werner  and  Stark  are  pointed  out.  All  such  theories 
set  out  to  explain  how  the  existence  of  the  double  bond  prevents 
free  rotation  of  the  two  doubly-linked  carbon  atoms  about  the  line 
joining  their  centres.  The  explanations  of  Werner  and  of  Stark 
are  shown  to  be  inconsistent  with  the  hypotheses  which  they  put 
forward  as  to  the  nature  of  the  atoms  and  the  mechanism  by  which 
the  atoms  are  linked  together.  The  author  points  out  that  it  is 
hopeless  to  attempt  to  base  an  hypothesis  of  the  structure  of  the 
benzene  ring,  for  example,  on  theories  which  are  inadequate  to 
explain  the  mechanism  of  the  double  bond.  S.  I.  L. 

Derivatives  of  Trihalogeno -ZerL-butyl  Alcohols.  II.  The 
Propionic  and  Butyric  Esters  of  Trihromo-tert.  -butyl 
Alcohol  (Brometone).  T,  B.  Aldrich  ( J .  Amer.  Chem.  Soc., 
1918,  40,  1948 — 1950.  Compare  Aldrich  and  Beckwith,  A.,  1917, 
i,  77).— /3-Tribromomethylpropan-£-ol  is  converted  into  the  corre¬ 
sponding  propionate,  white  crystals,  m.  p.  27°,  by  the  action  of 
propionyl  chloride.  The  similarly  prepared  butyrate  is  an  oil, 
b.  p.  144 — -145°/ 13 — 14  mm.  Both  are  comparatively  inactive 
pharmacologically,  due  probably  to  their  not  being  decomposed 
into  soluble  constituents  having  a  typical  physiological  action  and 
are  rather  slowly  absorbed.  H.  W. 

Glyceryl  Methyl  Ether  Dinitrate  (a-Methylin  Dinitrate). 

David  Trevor  Jones  (T.,  1919,  115,  76 — 81). 

The  Action  of  Sodium  Hydroxide  on  Carbon  Monoxide, 
Sodium  Formate,  and  Sodium  Oxalate.  Maitland  C. 

Boswell  and  J.  V.  Dickson  ( J .  Amer.  Chem.  Soc.}  1918,  40, 
1779 — 1786).— It  has  been  shown  (this  vol.,  ii,  63)  that  fused 
sodium  oxide  is  very  active  in  effecting  oxidations.  It  is  now 
demonstrated  that  at  410 — 430°,  carbon  monoxide  in  contact  with 
fused  sodium  hydroxide  is  oxidised  to  carbon  dioxide,  an  equi¬ 
valent  amount  of  hydrogen  being  produced  at  the  same  time. 
Sodium  formate  when  fused  with  sodium  hydroxide  at  275°,  a 
temperature  much  below  its  decomposition  temperature,  is  oxidised 
almost  quantitatively  to  carbon  dioxide  in  a  very  short  time,  an 
equivalent  amount  of  hydrogen  also  being  formed.  Sodium  oxalate 
is  similarly  oxidised  at  290°.  In  both  these  cases,  it  is  the  water 
present  in  the  fusion,  catalysed  by  the  sodium  hydroxide,  which 
is  the  effective  oxidising  agent.  It  is  held  that  the  general  reaction 
involving  the  replacement  of  the  carboxyl  group  by  hydrogen  in 
alkali  fusions,  for  example,  in  the  formation  of  benzene  from 
sodium  benzoate,  involves  simultaneous  oxidation  and  reduction 
by  the  oxygen  and  hydrogen  of  water.  [See  also  J .  Soc.  Chem . 
2nd.,  1919,  February.]  E.  H.  R. 

Quinonoid  Character  of  Maleic  Anhydride.  Paul  Pfeiffer 
and  Theodor  Bottler  ( Ber 1918,  51,  1819 — 1829.  Compare 
Pratt  and  Perkins,  A.,  1918,  i,  167). — Maleic  anhydride  is  related 
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to  furan  in  the  same  manner  as  quinone  to  benzene;  it  may  there¬ 
fore  be  regarded  as  a  quinone  of  furan,  and,  in  the  present  com¬ 
munication,  evidence  is  adduced  to  show  that  the  formal  analogy 
is  reproduced  in  its  properties. 

A  characteristic  property  of  quinones  is  their  ability  to  yield 
more  or  deeply  coloured  molecular  compounds  with  aromatic  hydro¬ 
carbons,  amines,  phenols,  and  phenol  ethers  (A.,  1914,  i,  551 ; 
1917,  i,  205);  this  property  is  shared  by  maleic  anhydride,  which, 
although  yielding  colourless  solutions  in  benzene,  toluene,  or 
m-xylene,  gives  coloured  solutions  with  durene,  hexamethylbenzene, 
naphthalene,  2  : 4  : 5  : 2; :  4' :  S'-hexamethylstilbene,  o-tolyl  methyl 
ether,  and  quinol  and  dimethylaniline.  The  influence  of  sub¬ 
stituents  in  the  molecule  of  the  solute  and  solvent,  respectively,  is 
similar  in  the  cases  of  p-benzoquinone  and  of  maleic  anhydride. 
Thus,  methylation  in  the  quinone  molecule  exerts  a  hypsochromic 
action  on  the  colour  of  the  quinhydrone;  similarly,  solutions  of 
citraconic  anhydride  are  less  intensely  coloured  than  corresponding 
solutions  of  maleic  anhydride.  Methylation  in  the  benzenoid  com¬ 
ponent  produces  a  deepening  of  colour  in  the  cases  of  p-benzo- 
quinone  and  of  maleic  anhydride.  The  introduction  of  an  ortho - 
condensed  benzene  nucleus  has  a  similar  influence  in  each  instance, 
as  is  proved  by  the  comparison  of  a-naphthaquinone  with  p-benzo- 
quinone  on  the  one  hand  and  of  phthalic  anhydride  with  maleic 
anhydride  on  the  other.  The  deepening  in  colour  caused  by  the 
introduction  of  halogen  atoms  into  the  quinone  molecule  is  remark¬ 
ably  characteristic;  the  same  effect  is  produced  in  the  anhydrides, 
as  proved  by  examination  of  bromomaleic,  dibromomaleic,  and 
tetrachlorophthalic  anhydrides.  Attempts  to  isolate  the  additive 
compounds  of  maleic  anhydride  or  its  bromo-  or  methyl  derivatives 
in  the  crystalline  state  were  not  successful,  but  similar  substances 
were  readily  obtained  from  tetrachlorophthalic  anhydride  and 
durene  (long,  pale  yellow  needles)  and  hexamethylstilbene  (orange- 
coloured,  shining  leaflets,  m.  p.  183 — 184°),  respectively. 

The  effect  of  alteration  in  the  structure  of  the  anhydride  has 
also  been  investigated.  Succinic  anhydride  yields  colourless  solu¬ 
tions  in  all  the  media  mentioned  above,  whilst  the  solutions  of 
itaconic  anhydride  are  much  less  deeply  coloured  than  those  of 
citraconic  anhydride.  When  dissolved  in  dimethylaniline,  itaconic 
anhydride  is  gradually  isomerised  to  citraconic  anhydride.  On 
passing  from  the  anhydride  to  the  corresponding  acid  or  its  esters, 
the  quinonoid  character  is  largely  lost  and  the  solutions  are  colour¬ 
less  or  less  intensely  coloured,  as  is  shown  at  the  instances  of  maleic 
and  dibromomaleic  acids,  of  methyl  fumarate,  and  of  methyl  tetra- 
chlorophthalate.  The  substance,  C02H*CBr!CBr«CHO,  scarcely 
possesses  any  quinonoid  characteristics,  but  these  are  more 
marked  with  ^rarcs-dibenzoylethylene.  y-Pyrone  and  the  ketones 
of  the  distvryl  ketone  series  are  less  nearly  related  to  quinone 
than  is  maleic  anhydride;  the  former  yields  completely  colourless 
solutions,  whilst  those  of  the  latter  only  show  faint  colorations. 

It  was  to  be  expected  that  imides  of  the  type  of  maleinimide 
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would  also  show  quinonoid  characteristics;  this  is  actually  the  case, 
but  solutions  of  citraconanil  and  tetrachlorophthalimide  are  less 
deeply  coloured  than  those  of  citraconic  and  tetrachlorophthalic 
anhydrides. 

Maleic,  citraconic,  phthalic,  and  tetrachlorophthalic  anhydrides 
do  not  exhibit  halochromic  phenomena  when  treated  with  concen¬ 
trated  sulphuric  acid,  trichloroacetic  acid,  or  tin  tetrabromide. 
Further  investigation  of  this  problem  has  led  to  the  conclusion 
that  the  carbonyl  groups  of  the  substances  which  yield  quin- 
hydrones  and  of  typical  halochromic  compounds  must  differ 
markedly  in  their  chemical  nature.  H.  W. 

Oxidation  of  Organic  Compounds  by  Silver  Oxide. 

Robert  Behrend  and  Karl  Dreyer  (Annalen,  1918,  416, 
203 — 225). — It  has  long  been  known  that  many  acids  and  alcohols 
are  oxidised  by  silver  oxide,  but  hitherto  a  systematic  investigation 
"has  not  been  made  of  the  relation  between  the  constitutions  of 
substances  and  their  tendency  to  oxidation  or  of  the  nature  and 
quantity  of  the  products  of  oxidation.  The  present  paper  deals 
with  these  points  in  the  case  of  the  simpler,  hydroxylic  aliphatic 
compounds.  In  order  that  a  substance  may  be  oxidised  by  silver 
oxide  in  alkali  hydroxide  or  ammoniacal  solution,  it  must  contain 
a  ICH’OH  (or  CO  or  C[OH]2)  group  combined  with  two  •CH2*OH, 
two  ICH’OH,  or  two  *00211  groups,  or  with  any  two  of  these  three 
groups.  Tartronic,  tartaric,  dihydroxytartaric,  glyceric,  mucic, 
saccharic,  and  gluconic  acids,  dextrose,  glycerol,  and  mannitol  are 
thus  oxidised.  For  oxidation  in  neutral  or  acid  solution,  it  suffices 
that  the  ICH’OH  group  shall  be  combined  with  a  carboxyl  group 
and  also  with  H,  CH2,  or  CHS.  Glycollic,  lactic,  malic  (and  also 
formic)  acids  are  thus  oxidised.  Propylene  glycol,  ethyl  alcohol, 
isopropyl  alcohol,  and  oxalic  acid  suffer  little  or  no  oxidation.  In 
alkali  hydroxide  solution,  substances  of  the  group  first  mentioned 
are  oxidised  rapidly  and  completely ;  the  rate  of  oxidation  is 
accelerated,  but  the  relative  quantities  of  the  products  of  oxida¬ 
tion  are  unaffected  by  an  increased  concentration  of  the  alkali 
hydroxide.  In  ammoniacal  solution,  silver  oxide  oxidises  the  alkali 
salts  of  the  acids  completely  in  fifty  minutes  at  90°.  The  acids 
are  more  easily  oxidised  in  the  form  of  alkali  salts  than  in  the 
form  of  ammonium  salts.  An  excess  of  ammonia  or  of  ammonium 
salt  retards  the  oxidation. 

The  products  of  oxidation  in  alkaline  solution  contain  at  most 
two  atoms  of  carbon,  and  are  never  obtained  in  simple  molecular 
proportions.  All  the  substances  with  the  exception  of  glycerol 
yield  carbon  dioxide  as  one  of  the  products  of  oxidation  in  acid  or 
in  alkaline  solution.  Formic  acid  is  a  product  of  oxidation  in 
alkaline  solution,  and  then  only  if  the  oxidisable  substance  con¬ 
tains  a  ICH’OH  group  united  with  a  ICH’OH  or  ’CH2’OH  group 
as  well  as  with  a  ICH’OH,  *CH2’OH,  or  *C02H  group.  Formic 
acid  may  be  an  intermediate  product  of  oxidation  in  acid  solution, 
but  in  such  circumstances  it  undergoes  further  oxidation.  Oxalic 
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acid  is  almost  always  the  chief  product  of  oxidation  in  alkaline 
solution ;  in  neutral  or  acid  solution,  it  is  formed  in  much  smaller 
quantity.  In  neutral  solution,  malic  acid  yields  malonic  acid, 
and  lactic  acid  and  propylene  glycol  yield  acetic  acid.  C.  S. 

Tartronic  Acid.  Robert  Behrend  and  August  PrOsse 
(Annalen,  1918,  416,  233— 239).— Tartronic  .acid  has  been  pre¬ 
pared  by  eleven  investigators,  who  record  eight  different  m.  p.'s 
between  145°  and  185°.  The  correct  value  appears  to  be  156 — 158° 
(decomp.).  C.  S. 

Preparation  of  Gulonolactone.  F.  B.  La  Forge  (J.  Biol. 
Chem.,  1918,  36,  347 — 349). — To  a  solution  of  150  grams  of  xylose 
in  300  c.c.  of  water,  30  grams  of  hydrocyanic  acid  are  added,  and 
then  a  few  drops  of  ammonium  hydroxide.  The  reaction  com¬ 
mences  at  once,  and  is  completed  in  about  six  hours  at  35°. 
Slightly  more  than  one  equivalent  (55  grams)  of  sulphuric  acid 
diluted  with  a  small  amount  of  water  is  added  to  the  solution, 
which  is  then  concentrated  at  once  to  a  viscous  syrup.  Hydrolysis 
of  the  nitrile  takes  place,  and  on  cooling  and  keeping,  the  lactone 
crystallises  out.  The  yield  after  recrvstallisation  from  60%  alcohol 
amounts  to  55  to  60%  of  the  weight  of  xylose  used.  H.  W.  B. 

Crystallography  and  Optical  Properties  of  Three 
Aldopentoses.  Edgar  T.  Wherry  (J.  Amer.  Chem .  Soc.y  1918, 
40,  1852 — 1858).' — The  optical  properties  of  the  crystals  of  the 
three  sugars  a-^-lyxose.  a-c?-xylose,  and  £-c?-arabinose  enable  them 
to  be  readily  distinguished,  and  a  determinative  table  is  given  for 
this  purpose.  For  the  determination  of  the  refractive  indices  by  the 
immersion  method,  suitable  mixtures  of  turpentine  oil  (n  1*47), 
clove  oil  (n  1'53),  and  a-bromonaphthalene  (n  1*66)  are  used. 

a-^-Lyxose  forms  monoclinic,  probably  sphenoidal,  crystals, 
a :  h  :  c"  1*608  : 1 :  1*828 ;  j8  =  620l(V ;  mean  refractive  index,  n  1*541  ; 
D20  1*545  ;  molecular  refraction,  M  30*60. 

a-G?-Xylose,  rod-shaped,  monoclinic,  probablv  sphenoidal,  crystals, 
a  i  h  :  c  =  1*655  ;  1 ;  1*776 ;  £  =  62°55';  n  1*536;  D20  1*525;  M  30*67. 

/Ld'-Arabinose,  rhombic,  probably  sphenoidal,  needles,  a:h:c  = 
1*497:1  .*0*738;  n  1*568;  D20  1*605;  M  30*61. 

Lyxose  and  xylose  are  obviously  very  closely  related  crvstallo- 
graphically,  and  fbarabinose,  although  crystallising  in  a  different 
system  from  the  others,  shows  closelv  similar  inter-facial  angles, 
and  the  three  sugars  form  an  essentially  isomorphous  group.  The 
molecular  refractivities  are  all  slightly  lower  than  that  calculated 
from  the  atomic  refractivities.  31*2.  The  divergence  is  probably 
due  to  some  peculiarity  of  molecular  configuration.  E.  H.  R. 

Tetramethylammonium  Azide.  Frank  V.  Friedlander 
(«/.  Amer .  Chem .  Soc.,  1918,  40,  1945—1947 ).— Tetr  am  ethyl- 
ammonium  azide,  NMe4N3,  is  prepared  by  the  gradual  addi¬ 
tion  of  a  solution  of  tetramethylammonium  iodide  to  an  aqueous 
suspension  of  a  slight  excess  of  silver  azide.  The  crystals 
belong  to  the  tetragonal  system  (a :  e  — 1  :  0*7245).  It  is  a  fairly 
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stable  substance  which  does  not  explode  when  struck  with  a 
hammer,  when  ground  in  a  mortar,  or  when  dropped  on  a  hot 
plate;  the  dry  salt  begins  to  decompose  at  about  125°.  Attempts 
to  transform  it  into  the  isomeric  tetramethyltetrazone, 

NMeg-NIN-NMe* 

have  been  unsuccessful  up  to  the  present.  H.  W. 

Glycosine.  Robert  Behrend  and  Hermann  Kolln  ( Annalen , 
1918,  416,  230 — 233). — In  addition  to  glyoxaline,  very  small 
quantities  of  glycosine  are  obtained  by  the  action  of  ammonia 
on  glyoxal.  The  yield  of  glycosine  is  considerably  increased  by 
the  following  procedure.  In  a  tall  cylinder  are  placed  20  c.c.  of 
nitric  acid,  D  1*4,  containing  ten  to  fifteen  drops  of  fuming  nitric 
acid,  25  c.c.  of  water,  and  25  c.c.  of  paraldehyde,  the  three  liquids 
being  introduced  with  as  little  intermixture  as  possible.  The 
cylinder  is  immersed  in  water,  the  level  of  which  is  higher  than 
that  of  the  liquids  in  the  cylinder.  When  the  liquids  have  inter¬ 
mixed  after  some  days  and  the  evolution  of  gas  has  ceased,  the 
mixture  is  repeatedly  evaporated  with  water  to  remove  volatile 
acids  as  completely  as  possible,  and  the  residual  syrup  is  diluted 
to  50  c.c.  with  water,  producing  an  approximately  20%  solution  of 
glyoxal.  One-half  of  this  solution  is  evaporated  until  the  tempera¬ 
ture  is  120°,  25 — 30  grams  of  ammonium  acetate  which  has  been 
heated  at  this  temperature  are  gradually  added,  the  resulting 
brownish -black  liquid  is  dried  at  100 — 110°  and  treated  with 
water.  The  black  residue  of  crude  glycosine  is  dried  in  air  and 
then  at  70°,  dissolved  in  warm  35%  hydrochloric  acid  (which  is 
added  drop  by  drop),  the  solution  is  diluted  with  water,  boiled 
with  animal  charcoal  (free  from  iron),  filtered  after  keeping  for 
twenty-four  hours  in  the  warm,  the  brown  filtrate  is  boiled  again 
with  animal  charcoal,  and  the  colourless  filtrate  is  neutralised  by 
ammonia,  whereby  glycosine  is  obtained  in  42*5%  yield. 

A  modification  of  Pinner’s  method  of  preparing  trichlorolactie 
acid  from  chloral  is  described.  C.  S. 

/3-Aminoethyl  Alcohol  and  its  Derivatives .  Sigmund 
Frankel  and  Martha  Cornelius  ( Ber 1918,  51,  1654 — 1662). — 
The  following  derivatives  have  been  prepared  to  facilitate  the  identifi¬ 
cation  of  the  amino-alcohol.  $-Benzoyl  amino  ethyl  alcohol , 

NHBz-CH2*CH2*OH, 

prepared  by  boiling  an  alcoholic  solution  of  the  dibenzoyl  deriv¬ 
ative  with  the  quantity  of  solid  potassium  hydroxide  calculated  to 
eliminate  one  benzoyl  group,  forms  colourless  leaflets,  m.  p. 
66 — 67°.  P-Acetylaminoethyl  acetate ,  NHAc#CH</CH2*OAc,  b.  p. 
103°/ 0*049  mm.,  is  obtained  by  boiling  jS-aminoethyl  alcohol  with 
acetic  anhydride.  ft-Acetylaminoethyl  alcohol ,  prepared  from  the 
amino-alcohol  and  acetyl  chloride  at  0°,  forms  colourless  needles, 
m.  p.  63 — 65°.  fi~Navh  t  halenesvlvh  o  nylaminoe  t  hyl  alcohol , 
C10H7*S02*NH*CH>*CHo’OH,  asbestos-like  crystals,  m.  p.  86 — 87°, 
is  obtained  by  adding  A-sodium  hydroxide  to  an  ethereal  solution 
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of  /3-naphthalenesulphonyl  chloride  (2  mols.)  and  /3-aminoethyl 
alcohol  (1  mol.),  and  subsequently  acidifying  the  aqueous  solution. 
/3-m-iV itrob enz oylamino eth yl  m-nitro benzoate , 

N02*C6H4-C0-NH*Cn2*Cn2*0*C0-CGH4*N02, 
colourless  needles,  m.  p.  152- — 153°,  obtained  by  heating  ^-amino- 
ethyl  alcohol  (1  mol.)  and  m-nitrobenzoyl  chloride  on  the  water- 
bath,  is  reduced  by  the  calculated  quantity  of  tin  and  hydrochloric 
acid  to  p-m-aminobenzoylaminoethyl  m-aminobenzoate  hydro - 
chloride ,  C16H1703N3,2HC1,  crystals,  m.  p.  232°.  fi-p-Nitrobenzoyl- 
aminoethyl  p-nitrobenzoate ,  yellow  needles,  m.  p.  188 — 189°,  and 
j3-p -aminobenzoylaminoethyl  p- aminob  enzoate ,  crystals,  m.  p.  206°, 
are  obtained  by  similar  methods.  /3 -Phenylcarbamidoethyl  phenyl - 
carbamate ,  NHPh-C0-NH-CH2'CH2*0:C0-NHPh,  colourless 

crystals,  m.  p.  190 — 191°,  is  obtained  by  adding  phenylcarbimide 
drop  by  drop  to  cold  /3-aminoethyl  alcohol,  and  then  heating  the 
mixture  in  a  sealed  tube  at  100°.  jS  -  Amino  ethyl  hydrogen 
sulphate ,  NH2,CH2*CH2,0*S03H,  colourless  crystals,  hi.  p.  230°,  is 
obtained  from  the  amino-alcohol  and  fuming  sulphuric  acid  in  a 
freezing  mixture. 

0-Gly cylamin oeth yl  glycine , 

NH2*CH2-cd-NH-CH2*CH2-0-C0‘CH2-NH2, 
obtained  by  adding  chloroacetyl  chloride  (2  mols.)  to  a  chloroform 
solution  of  /3-aminoethyl  alcohol  (1  mol.)  at  0°  in  the  presence  of 
lead  carbonate,  warming  the  mixture  for  a  moment  on  the  water- 
bath,  and,  after  the  cessation  of  the  reaction  and  evaporation  of 
the  chloroform,  treating  the  residual  yellow  syrup  with  concen¬ 
trated  aqueous  ammonia,  is  a  yellow  syrup  which  is  converted 
by  the  Schotten-Baumann  method  into  /3 - hi ppuryl f amino  ethyl 
hippurate ,  NHBz’CH^CO’NH’CHo’CHg’O’CO'CHo'NHBz,  colour¬ 


less  leaflets,  m.  p.  144°. 

Bicarb aminoethyl  carbonate ,  crystals, 

m.  p.  88 — 90°,  is  obtained  by  the  prolonged  action  of  carbonyl 
chloride  on  /3-aminoethyl  alcohol  in  chloroform  solution  in  the 
presence  of  lead  carbonate. 


/3-Aminoethyl  alcohol  in  very  dilute  solution  responds  to  the 
iodoform  test.  By  treating  an  aqueous  solution  of  the  amino- 
alcohol  with  sodium  nitrite  and  Ehrlich’s  reagent  (2%  alcoholic 
p-dimethylaminobenzaldehyde  and  dilute  hydrochloric  acid),  an 
intense  canary-yellow  coloration  is  produced  which  is  not  destroyed 
by  warming  or  by  the  addition  of  aqueous  ammonia  or  potassium 
hydroxide. 


/3-Benzoylaminoethyl  alcohol,  /3-m -aminobenzoylaminoethyl 
m-aminobenzoate  hydrochloride,  and  /3-p-aminobenzoylaminoethyl 
^-aminobenzoate  are  not  anaesthetics.  C.  S. 


/3-Hydroxytrimethylenediglycine .  Hugo  Krause  (Ber.y 
1918,  51,  1556—1571.  Compare  A.,  1918,  i,  156,  337).— j8-Hydr- 
oxyt-rimethylenediglycine  has  D]D  1*348  by  the  swimming  method. 
Its  solution  in  formalin  or  water  produces  on  a  pine  shaving  a 
greenish-yellow,  but  not  veiy  intense,  coloration;  the  reaction  may 
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be  used  as  a  sensitive  method  of  detecting  glycine.  The  colora¬ 
tion  is  destroyed  by  alkali  hydroxide  or  carbonate  and  by  ammonia. 
Esters  of  /3-hy dr oxyt rime thylenedigly cine  are  obtained  by  the 
action  of  aqueous  sodium  hydroxide  on  a  solution  of  the  glycine 
ester  hydrochloride  in  formalin.  The  methyl  ester, 

O  H  •  OH  (CH2  •  N  H  •  CH  2-  C02Me)2 , 

a  viscous,  colourless  liquid  still  containing  10%  of  formaldehyde, 
D15  1*18,  is  obtained  in  only  19%  yield,  but  the  ethyl  ester  is  more 
readily  obtained.  When  pure,  it  has  b.  p.  140 — 150°/ 16  mm. 
(partial  decomp.),  D15  1*150,  and  a  molecular  weight  in  benzene  or 
naphthalene  corresponding  with  its  formula.  It  is  comparatively 
stable  towards  sodium  hydroxide,  but  is  decomposed  quantitatively 
by  cold  dilute  hydrochloric  acid,  yielding  methyl  alcohol,  form¬ 
aldehyde,  and  ethyl  glycine  hydrochloride. 

When  the  ethyl  ester  (84%  purity)  is  heated  at  16 — 18  mm.,  the 
distillate,  apart  from  formaldehyde  and  unchanged  ester,  consists 
of  a  pale  yellow  oil,  b.  p.  200°/ 16  ram.,  which  appears  to  be  ethyl 
methylene glycin e ,  CH2IN-CH2*C02Et,  or  ethyl  ethylenediglyeHne , 
C2H4(NH*CiI2-C02Et)2,  more  probably  the  former. 

In  the  expectation  of  preparing  the  amide,  ethyl  j8-hydroxytri- 
methylenediglycine  was  heated  with  alcoholic  ammonia  at  68- — -70° 
for  twenty-four  hours,  but  the  chief  product  was  a  substance , 
C11H2104N3,  which  may  have  the  formula 

NHIC(CH2-NH-CH2-C02Et)2. 

The  silver  salt,  C3H603NAg,  previously  described  (loc.  cit.), 
can  also  be  prepared  by  dissolving  glycine  in  30%  formaldehyde 
solution  in  the  cold,  neutralising  this  solution  immediately  with 
4Y-potassium  hydroxide  (phenolphthalein  as  indicator),  and  add¬ 
ing  20%  silver  nitrate  solution.  It  is  decomposed  in  aqueous 
suspension  by  hydrogen  sulphide,  yielding  formaldehyde  and 
glycine.  The  acid  corresponding  with  the  silver  salt  is  therefore 
probably  iY-hydroxymethylglycine,  OH-CH0*NH*CH2*COoH. 

C.  S. 

Comparisons  and  Similarities  :  Water  and  Ammonia. 

G-.  Ci  amici  an  (Atti  R.  Accad .  Lincei ,  1918,  [v],  27,  ii,  141 — 146). 
— -Attention  is  directed  to  the  chemical  analogy  between  OH2  and 
NH3,  between  -OH  and  *NH2,  and  between  IO  and  INH  (compare 
Angeli,  A.,  1910,  ii,  844,  948;  1915,  i,  847).  Such  analogy  is 
clearly  shown  in  the  relation  between  CIO  and  CINH,  the  ready 
oxidation  of  cyanides  to  cyanates  corresponding  with  that  of  carbon 
monoxide  to  carbon  dioxide,  and  the  reduction  by  zinc  of  cyanic 
acid  with  that  of  carbon  dioxide.  These  relations  are  further 
rendered  evident  by  the  following  series  of  equations:  C0o  +  H<>0  = 
CO(OH%;  CO*  +  NH3  =  OH*CO*NH0 ;  OICINH  +  NH3  =  CO(NH>%  ; 
C(:NH)2  +  HoO  =  CO(NHo% ;  C(!NH)2  +  ROH  =  0R-C(:NH)-NH;  ; 

C(!NH)2  +  NH3=NHIC(NH2)2.  The  polymerisation  of  cyanamide 
to  dicyanodiamide  corresponds  with  the  synthesis  of  guanidine  and 
its  derivatives,  the  two  tautomeric  forms  of  cyanamide  being 
regarded  as  reacting:  C(!NH)2  +  CN-HH2-NH2-C(:NH)-NH-CN. 
Other  similar  analogies  are  recorded.  T.  H.  P. 


ORGANIC  CHEMISTRY. 


i.  69 


Formation  of  Carbamide  from  Ammonium  Carbonate 
and  Related  Substances.  Fr.  Fichter,  Heinrich  Steiger, 
and  Theophil  Stanisch  (Verb.  Schwerz .  Nat.  Ges .,  1916,  28,  ii, 
66 — 103;  from  Chem.  Zentr.y  1918,  ii,  444 — 446). — In  a  previous 
communication  (Fichter,  Stutz,  and  Grieshaber,  A.,  1913,  i,  713), 
the  formation  of  carbamide  by  the  electrolysis  of  ammonium 
carbamate  was  attributed  to  the  intermediate  production  of 
formamide  by  the  action  of  hydroxylamine  on  ammonium 
carbamate;  this  view  can  no  longer  be  maintained,  since  direct 
experiment  shows  that  ammonium  carbamate  is  not  reduced  by 
hydroxylamine.  On  the  other  hand,  carbon  dioxide  reacts  with 
hydroxylamine  in  the  same  manner  as  with  ammonia,  giving, 
according  to  conditions,  hydroxylamine  carbonate  or  the  dihydr- 
oxylamine  salt  of  hydroxy carbamic  acid,  0H,NH,C02H,2NH2,0H. 
The  experiments  on  the  electrolysis  of  ammonium  carbamate  solu¬ 
tion  (loc.  cit.)  have  therefore  been  repeated,  the  same  solution 
being  used  as  in  previous  experiments,  but  every  care  being  taken 
to  keep  the  anode  and  cathode  solutions  separate  by  enclosing  the 
electrodes  in  porous  pots  immersed  in  a  trough,  all  vessels  contain¬ 
ing  the  same  solution.  The  results  show  that  carbamide  is  pro¬ 
duced  exclusively  at  the  anode,  but  no  trace  of  a  corresponding 
reduction  product,  such  as  formic  acid  or  formamide,  could  be 
detected  at  the  cathode.  Under  the  experimental  conditions, 
Liebig’s  method  of  detecting  carbamide  is  unsuitable,  but  Fosse’s 
method  (A,,  1914,  ii,  756)  gives  trustworthy  results,  is  not  affected 
by  the  presence  of  ammonium  salts,  and  allows  the  isolation  of 
carbamide  by  the  action  of  alcoholic  hydrogen  chloride  on  the 
dixanthylcarbamide . 

Attempts  have  also  been  made  to  effect  the  oxidation  of 
ammonium  carbamate  to  carbamide  by  purely  chemical  means; 
hydrogen  peroxide  or  calcium  permanganate  gives  small  but  dis¬ 
tinctly  recognisable  quantities  of  carbamide.  Oxidation  may  also 
be  effected  by  ozone,  either  by  leading  ozonised  oxygen  into 
ammonium  carbamate  solution  or  over  powdered  ammonium 
carbonate,  or  by  mixing  ozonised  oxygen,  ammonia,  and  carbon 
dioxide.  The  yield  depends  on  the  concentration  of  ammonia  and 
the  temperature.  The  chemical  and  electrochemical  oxidations 
have  the  transformation  of  ammonia  into  ammonium  nitrate  as  a 
common  feature;  also,  the  local  increase  in  temperature  caused  by 
the  reaction  is  sufficient  to  cause  a  purely  thermal  transformation 
of  ammonium  carbamate  into  carbamide. 

The  general  explanation  of  the  equilibrium  between  ammonium 
carbamate  and  carbamide  is  that  the  former  passes  into  the  latter 
by  loss  of  a  molecule  of  water.  This,  however,  is  opposed  to  the 
law  of  mass  action ;  the  change  is  more  probably  represented  by 
the  scheme:  NH2U02NH4  +  H20  =  (NH4)2C03  ^  CO(NH2)2  + 
2Ho0.  Direct  experiment  shows  that  the  rate  of  formation  of 
carbamide  is  increased  by  water  in  the  early  stages  of  the  reaction, 
as  is  required  by  the  above  hypothesis.  The  authors  are  therefore 
led  to  the  conclusion  that  normal  ammonium  carbonate  is  the 
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actual  source  of  carbamide;  since,  however,  the  presence  of  water 
has  an  effect  disadvantageous  to  the  carbamide  in  the  final  equil¬ 
ibrium,  (NH4)2C03  ^  C0(NHo)2+2H20,  it  is  advisable  to  operate 
with  substances  containing  the  components  of  ammonium  carbonate, 
but  having  less  water,  such  as  ammonium  carbamate.  At  the 
temperature  of  the  reaction,  the  small  quantity  of  hygroscopic 
moisture  is  sufficient  to  start  the  conversion  of  the  carbamate  into 
carbonate,  and  as  soon  as  the  latter  commences  to  be  transformed 
into  carbamide,  water  is  liberated  in  amount  sufficient  to  complete 
the  hydration  of  the  carbamate.  In  the  anhydrous  condition, 
ammonium  carbamate  is  more  stable  than  the  carbonate ;  in  the 
presence  of  water,  however,  it  becomes  unstable,  and,  above  a 
certain  temperature,  is  incapable  of  existence.  In  the  region  above 
135°,  there  is  only  the  equilibrium  between  ammonium  carbonate 
and  carbamide,  in  which  the  latter  is  favoured  by  further  rise  of 
temperature;  below  135°,  on  the  other  hand,  the  complex  equil¬ 
ibrium  of  the  first  scheme  exists.  The  maximum  yield  obtained  at 
135°  thus  finds  a  simple  explanation.  The  equilibrium, 
(NH4)2C03  C0(NHo)g4-  2H2Q,  has  been  investigated  at  125°, 
100°,  78°,  and  37 '38°,  and  the  combined  effects  of  temperature  and 
dilution  are  explicable  from  the  point  of  view  of  the  complex 
equilibrium  scheme.  Lowering  of  temperature  renders  the 
carbamate  and  the  carbamide  more  stable;  increase  in  the  quantity 
of  water  acts  in  the  opposite  direction  in  each  case.  According  to 
the  preponderance  of  one  or  the  other  factors,  the  following  effects 
may  be  observed  at  temperatures  below  135°  with  a  constant  mole¬ 
cular  ratio  of  carbamate  to  water :  (1)  the  second  portion  of  the 
scheme  may  be  so  far  favoured  that  the  yield  of  carbamide  is  in¬ 
creased,  since  the  amount  of  water  suffices  to  convert  a  larger  pro¬ 
portion  of  carbamate  into  carbonate  in  spite  of  the  actual  increased 
stability  of  the  former;  (2)  the  yield  may  remain  constant,  since 
the  increase  in  stability  of  the  carbamate  balances  the  increased 
tendency  to  formation  of  carbamide;  (3)  the  increased  stability  of 
the  carbamate  is  not  counterbalanced  by  the  amount  of  water,  and 
the  yield  of  carbamide  sinks.  All  three  possibilities  have  been 
experimentally  realised.  Free  ammonia  favours  the  carbamide  in 
the  equilibrium,  (NH4)2C03  —  CO(NH2)2-}-  2H20,  in  the  absence 
of  water,  but  is  without  influence  in  presence  of  the  latter. 

H.  W. 

Acetylmethylcarb  amide.  Robert  Behrend  and  Hans 
Odenwald  ( Annalen ,  1918,  416,  228 — 229). — Fifty-nine  grams  of 
acetamide  (1  mol.)  are  dissolved  in  88  grams  of  bromine  (0*55  mol.), 
a  20%  solution  of  potassium  hydroxide  (56  grams;  1  mol.)  is  added, 
the  solution  is  heated  on  the  water-bath  until  it  becomes  yellow 
and  is  no  longer  alkaline,  and  is  then  cooled,  when  acetylmethyl- 
carbamide  crystallises.  Further  quantities  can  be  obtained  from 
the  mother  liquor,  the  total  yield  being  75%  of  the  theoretical. 
With  even  a  slight  excess  of  alkali,  the  yield  falls  to  zero.  C.  S. 
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Substitution  in  Aromatic  Compounds.  H.  J.  Prins  ( Chem . 
Weekblad ,  1918,  15,  571 — 580). — It  has  been  shown  in  an  earlier 
paper  ( ibid .,  98)  that  substitution  in  aromatic  compounds  begins 
by  addition  to  a  carbon  atom  of  the  ring,  followed  by  reaction  with 
the  hydrogen  atom  attached  to  that  carbon  atom;  the  reactivity 
of  the  hydrogen  atom  depends,  therefore,  in  the  first  place,  on  the 
degree  of  unsaturation  of  the  atom  to  which  it  is  attached,  as  is 
true  also  in  the  case  of  alcohols  and  amines.  Since  unsaturation  is 
distributed  over  the  whole  nucleus,  addition  can  obviously  occur  at 
more  than  one  carbon  atom.  The  analogy  with  alcohols  and  amines 
is  shown,  not  only  in  the  carbon  atoms  of  the  nucleus,  but  in 
oxygen  or  nitrogen  atoms  in  side-chains  attached  to  the  nucleus, 
and  substitution  can  be  brought  about  in  all  these  cases  by  the 
same  catalysts. 

Substitution  may  be  not  only  direct,  but  indirect  also,  as  in  the 
case  of  chloroacetanilide;  the  reaction  here  is  unimolecular,  and 
may  be  ascribed  to  a  disturbance  of  the  equilibrium  between  the 
energy  of  the  atoms  (atom-energy)  and  the  energy  of  combination 
between  the  atoms  (link-energy).  Substitution  occurs,  then,  in  the 
first  place  at  the  least  saturated  carbon  atom,  but  this  may  not 
yield  the  most,  stable  system,  and  the  substituting  group  may  finally 
take  up  a  different  position. 

The  entry  of  any  substituent  X  into  the  benzene  ring  must 
cause  a  change  in  the  relation  between  atom-energy  and  link- 
energy,  both  in  the  substituent  and  in  the  nucleus.  Two  cases  may 
arise.  In  the  first,  in  which  the  link-energy  between  X  and  CT, 
the  carbon  atom  to  which  X  becomes  attached,  is  greater  than  that 
between  C l  and  the  hydrogen  atom  displaced;  the  atom-energy  of 
C1  is  therefore  reduced,  and  to  restore  this  as  far  as  possible,  the 
link-energy  between  C ^  and  its  neighbours,  C2  and  C3,  is  reduced, 
with  the  consequence  that  the  link-energy  between  C2  and  C4  and 
between  C3  and  C5  is  increased  (C4  and  C5  being  the  neighbours 
of  C2  and  C3  remote  from  C^),  and  that  between  C4  and  C6  and 
C5  and  C6  is  diminished ;  C6,  therefore,  by  the  diminution  of  its 
link-energy,  receives  an  increase  of  atom-energy  and  is  therefore 
rendered  more  reactive.  The  effect  of  introducing  X,  therefore,  is 
to  make  the  para-carbon  atom  more  reactive.  In  the  second  case, 
in  which  the  link-energy  between  C4  and  the  substituent  is  less 
than  between  C-,  and  hydrogen,  the  redistribution  of  energy  causes 
an  increase  in  the  atom  energy  of  C4  and  C5,  that  is,  of  the  carbon 
atoms  in  the  meta-position. 

The  fact  that  a  substituent  which  directs  a  second  substituting 
group  to  the  m eta -position  also  causes  a  reduction  in  the  velocity 
of  substitution  is  taken  to  indicate  that  the  atom-energy  of  the 
atoms  of  the  substituted  nucleus  is  less  than  that  of  the  atoms  of 
the  unsubstituted  benzene  ring  itself,  and  hence  it  follows  that  the 
introduction  into  the  ring  of  a  group  which  directs  to  the  meta- 
position  causes  the  transformation  of  atom-energy  into  link-energy 
throughout  the  ring  as  a  whole. 
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It  is  sliown  that  substitution  in  the  benzene  ring  cannot  be  ex¬ 
plained  by  the  assumption  of  a  conjugated  system,  as  attempted 
by  Boeseken  (A.,  1912,  i,  430)  and  by  Holleman  (Chem.  W eekblad , 
1913,  10,  615,  618),  without  postulating  many  other  conditions. 

S.  I.  L. 

Pyrogenic  Acetylene  Condensations.  V.  Richard  Meyer 
and  Wilhelm  Meyer  ( Ber .,  1918,  51,  1571 — 1587.  Compare  A., 
1917,  i,  313).— In  addition  to  the  substances  previously  identified 
in  the  product  of  the  pyrogenic  condensation  of  acetylene,  o-xylene 
(identified  as  o-phthalic  acid)  and  indene  have  been  detected  and 
the  presence  of  mesityl ene  and  ^-cumene  confirmed.  Durene  and 
?isodurene  could  not  be  detected.  The  methylthiophen  obtained  by 
the  condensation  of  acetylene,  methane,  and  hydrogen  sulphide 
(loc.  cit.)  is  proved  to  be  a-thiotolen,  and  thionaphthen  has  been 
found  in  the  product  of  the  condensation  of  acetylene  and  hydrogen 
sulphide.  A  complete  list  is  given  of  all  the  products  obtained 
by  pyrogenic  acetylene  condensations. 

Hydrindene  brominated  in  the  cold  in  the  presence  of  a  little 

QU 

iodine  yields  4:5:6: 7 -tetrabromohydrindene,  C6Br4  <Ch!>CH2’ 

needles,  m.  p.  200°  (which  is  converted  into  tetrabromophthalic 
acid  by  oxidation),  but,  brominated  in  boiling  chloroform,  yields 
1:2:3 -tribromohydrindene,  feathery  crystals,  m.  p.  134°,  which 
yields  phthalic  acid  by  oxidation,  and  is  also  obtained  by  the 
further  bromination  of  indene  dibromide. 

About  0*5  c.c.  of  aniline  was  obtained  when  the  vapour  of 
3  litres  of  benzene  mixed  with  ammonia  was  passed  during  twenty- 
four  hours  through  a  tube  heated  at  550°  initially  and  at  700° 
finally;  aniline  could  not  be  detected  if  the  temperature  was 
maintained  at  550°  throughout.  [See  also  J .  Soe.  Chem .  Ind 
1919,  35a.]  C.  S. 


The  Optically  Active  weoMethylhydrindamines. 

Walter  Harris  (T.,  1919,  115,  61 — 67). 


3  OSEPH 


The  Fusion  of  Sodium  Hydroxide  with  Several  Phenols 
and  Sulphonic  Acids.  Maitland  C.  Boswell  and  J.  V. 
Dickson  (J.  Amer.  Chem .  Soc.,  1918,  40,  1786 — -1793).— A 
number  of  experiments  were  carried  out  in  which  sodium  benzene- 
sulphonate  was  fused  with  sodium  hydroxide  at  temperatures  of 
300 — 350°  in  a  closed  vessel  in  presence  or  absence  of  air,  the 
gaseous  contents  of  the  tube  being  analysed  before  and  after  the 
experiments.  It  was  found  that  when  the  fusion  was  carried  out 
in  presence  of  air,  a  considerable  quantity  of  hydrogen  was  formed 
and  a  much  smaller  quantity  of  methane  or  other  gaseous  hydro¬ 
carbon.  At  the  same  time,  some  of  the  oxygen  originally  present 
disappeared,  the  volume  ratio  of  hydrogen  formed  to  oxygen  used 
up  being  approximately  1:2.  When  air  is  excluded  from  the 
fusion,  however,  no  hydrogen  or  methane  appears.  It  was  found, 
working  on  comparatively  large  quantities  of  material,  that  by 
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carrying  out  the  fusion  in  an  atmosphere  of  nitrogen  instead  of 
air,  the  yield  of  phenol  could  be  increased  from  90%  to  98%  of  the 
theoretical. 

In  the  presence  of  free  oxygen,  secondary  reactions  evidently 
occur  involving  the  absorption  of  oxygen,  followed  by  an  oxida¬ 
tion  involving  the  elements  of  water.  To  determine  whether  any 
of  the  dihydroxy-  or  trihydroxy-benzenes  are  formed  as  secondary 
products,  the  fusion  of  all  six  of  these  with  sodium  hydroxide  in 
presence  or  absence  of  air  was  studied.  In  the  case  of  five  of 
them,  hydrogen  was  formed  in  presence,  not  in  absence  of  air.  In 
the  case  of  hydroxyquinol,  much  hydrogen  is  evolved  even  in 
absence  of  air,  and  also  considerable  quantities  of  methane.  It  is 
not  considered  that  any  of  these  can  be  the  direct  cause  of 
hydrogen  formation  in  the  benzenesulphonate  fusion. 

Sodium  hydroxide  does  not  bring  about  catalytic  oxidation  of 
the  dihydroxybenzenes,  of  pyrogallol,  of  j8-naphthalenesulphonic 
acid,  or  phenylglycine-o-carboxylic  acid.  With  sodium  anthra- 
quinone-j3-sulphonate,  however,  oxidation  occurs  in  absence  of 
oxygen,  with  formation  of  free  hydrogen.  E.  H.  R. 

The  Miscibility  of  Phenol  and  Alkaline  Solutions.  Rene 
Dubrisay,  Tripier,  and  Toquet  (  Cortvpt.  rend.,  1918,  167, 
1036 — 1038). — The  coefficient  of  reciprocal  miscibility  of  phenol 
and  water  steadily  increases  with  the  addition  of  alkali  hydroxides 
to  the  water.  Curves  are  given  for  sodium  hydroxide  at  concen¬ 
trations  varying  from  Nf 20  to  N f 3.  The  action  of  the  alkaline 
earth  hydroxides  is  similar,  but  less  marked.  On  the  other  hand, 
acids  and  salts  of  the  strong  acids  cause  a  diminution  in  the 
coefficient,  and  the  same  holds  good  for  the  alkali  carbonates. 

W.  G. 

Aromatic  Derivatives  of  Orthos ulphurous  Acid.  M.  M. 

Richter  ( Annalen ,  1918,  416,  291 — 304.  Compare  A.,  1917, 
i,  24). — The  attempt  to  prepare  aryl  sulphates  in  the  same  way  as 
aryl  sulphites  (loc.  cit.)  by  means  of  sulphuryl  chloride  and 
pyridine  failed,  chlorinated  liquid  products  being  obtained. 
Phenyl  sulphate  is  obtained  indirectly  by  dissolving  phenyl  sulphite 
in  concentrated  sulphuric  acid  with  cooling  and  pouring  the  solu¬ 
tion  into  water.  The  amorphous  precipitate  obtained  separates 
from  formic  acid  solution  in  plates  with  blunted  angles,  m.  p. 
288°  (decomp. ;  rapidly  heated)  or  280 — 282°  (decomp. ;  slowlv 
heated).  The  substance  is  regarded  as  a  double  salt  of  diphenyl 
sulphate  (1  mol.)  and  diphenyl  sulphite  (2  mols.)  having  the 
formula  SO£,rO*S(OPh)3lo,  that  is,  it  is  a  sulphate  of  trivhenvl - 
ort h osul phurous  acid.  It  is  easily  soluble  in  formic,  sulphuric, 
and  phosphoric  acids,  in  methyl  sulphate  and  in  alkali  hvdroxides 
and  carbonates,  ammonia  and  alkali  sulphides,  dissolves  slightly  in 
warm  methyl  or  ethyl  alcohol  and  in  boiling  water,  and  is  insoluble 
in  all  other  common  solvents.  It  is  converted  by  alcoholic  hydro¬ 
chloric  acid  at  70°  into  the  chloride  of  triphenvl  ortho  sulphurous 
wid,  S(OPh)3Cl,  long,  prismatic  needles,  m .  p.  256°  (decomp.),  and 
in  dilute  potassium  hydroxide  solution  by  a  solution  of  pyridine 
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hydz’ochloride  containing  an  excess  of  pyridine  into  triphenylortho- 
sulphurous  acid ,  OH*S(OPh)3,  an  amorphous  powder,  m.  p.  233°. 
The  last  substance  is  amphoteric.  Its  acidic  character  is  weaker 
than  that  of  carbonic  acid,  whilst  its  basic  properties  are  such  that 
a  hot  50%  alcoholic  solution  has  an  alkaline  reaction  towards 
litmus.  The  three  phenyl  groups  are  not  eliminated  by  hydro¬ 
lysing  agents.  By  treating  an  alcoholic  suspension  of  the  acid 
with  the  requisite  acid,  the  bromide ,  S(OPh)3Br,  needles,  m.  p. 
241 — 242°  (decomp.),  iodide ,  short  needles,  m.  p.  194 — 195° 
(reddening),  nitrate ,  hair-like  needles,  m.  p.  160 — 161°  (decomp.), 
acetate ,  waxy  mass,  and  rpi crate ,  yellow  mass,  are  obtained.  Ethyl 
tri  phenyl  orthosulphite,  OEt*S(OPh)3,  amorphous  powder,  m.  p. 
244°  (decomp.),  is  obtained  from  the  chloride  and  alcoholic  sodium 
eth  oxide. 

The  sulphate,  S02[0‘S(0,C6H4Me)3]2,  crystals,  m.  p.  296° 
(decomp.),  prepared  from  di-o-tolyl  sulphite,  and  the  correspond¬ 
ing  sulphate,  m.  p.  315°  (decomp.),  prepared  from  di-ra-tolyl 
sulphite,  are  obtained  in  the  same  way  as  the  phenyl  analogue ; 
the  latter  yields  tri-m-tolylorthosidphurous  acid,  amorphous 
powder,  m.  p.  267°  (decomp.),  by  treatment  with  pyridine  hydro¬ 
chloride  as  above. 

The  colourless,  amorphous  sulphate ,  m.  p.  232°  (decomp.), 
obtained  by  pouring  a  solution  of  dithvmyl  sulphite  in  concen¬ 
trated  sulphuric  acid  into  water,  is  regarded  as  a  mixed  anhydride 
of  sulphuric,  dithymylorthosulphurous,  and  trithymylortho- 
sulphurous  acids,  (C10Hl3*O)3S#O*BO2,O*S(O,C10H13)2'OH.  It  is 
soluble  in  alcohol,  but  by  treating  its  solution  in  aqueous-alcoholic 
potassium  hydroxide  with  alcoholic  sulphuric  acid,  a  sulphate , 
SO2[O*S(O*C10II13)3]2,  amorphous  powder,  m.  p.  280 — 281° 
(decomp.),  is  precipitated,  which  is  insoluble  in  alcohol.  The  in¬ 
soluble  sulphate  yields  trithymylorthosidphuroiis  acid ,  amorphous 
powder,  m.  p.  274- — 275°  (decomp.),  by  the  pyridine  hydrochloride 
method,  whilst  the  soluble  sulphate,  by  treatment  with  alcohol  and 
the  requisite  acid,  yields  the  chloride ,  S01(O*O10H13)3,  amorphous 
powder  darkening  at  295—300°  without  melting,  bromide ,  small 
crystals,  decomp.  330—340°,  iodide ,  crystals,  and  nitrate ,  small, 
rectangular  plates  blackening  at  285 — 290°  without  melting. 

C.  S. 

Thiophenol  in  Synthetic  Phenol.  G.  Cappelli  ( Gazzetta , 
1918,  48,  ii,  107 — 113). — The  repulsive  odour  exhibited  by  some 
samples  of  synthetic  phenol  is  sometimes  attributed  to  the  presence 
of  thiophen  in  the  benzene  used  in  the  manufacture.  The  author 
shows  that  such  odour  is  due  to  a  small  proportion  of  thiophenol, 
formed  from  particles  of  sodium  benzenesulphonate  which,  during 
the  fusion  with  alkali,  escape  contact  with  the  latter  and  undergo 
deoxidation  at  the  surface  of  the  iron  in  the  manner  observed  bv 
Stenhouse  ( Annalen •,  1866,  140,  284;  1869.  149,  42).  The  phenol 
may  be  freed  from  this  impurity  by  fusing  it,  adding  a  little  alcohol 
to  keep  it  liquid,  and  then  adding,  per  kilo,  of  phenol,  about  50  c.c. 
(more,  if  continued  formation  of  precipitate  shows  it  to  be  neces- 
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sary)  of  10%  alcoholic  mercuric  chloride  solution.  The  excess  of 
mercuric  chloride  is  eliminated  by  leaving  the  clear  liquid  for  a 
couple  of  days  in  contact  with  copper  turnings  or  foil ;  the  mercury 
deposited  on  the  latter  may  be  recovered  by  distillation.  Frac¬ 
tional  distillation  of  the  decanted  solution  gives:  (1)  below  179°, 
water  and  alcohol,  and  (2)  at  179 — 183°,  pure  phenol  with  its 
characteristic  odour.  T.  H.  P. 


Organic  Salts  of  Bivalent  Chromium.  G.  Scagliarini 

(Atti  R.  Accad.  Lined ,  1918,  [v],  27,  ii,  87 — 89;  Gazzetta ,  1918, 
48,  ii,  148 — 150). — The  greyish-green  salt  obtained  by  Calcagni 
(A.,  1913,  i,  1154)  either  from  chrome  alum  and  sodium  salicylate 
or  from  chromic  hydroxide  and  salicylic  acid,  and  regarded  by  him 
as  a  chromous  compound,  is  probably  a  salt  of  tervalent  chromium 
in  which  also  the  phenolic  hydroxyl  groups  take  part  in  the  salt- 
formation.  All  other  chromous  salts  of  organic  acids,  including 
those  now  described  by  the  author,  are  red. 

Chromous  salicylate ,  C6H4<C^Q^^Cr,3H20,  prepared  by  re¬ 


ducing  chrome  alum  solution  with  zinc  and  hydrochloric  acid  and 
adding  sodium  salicylate  solution  free  from  air,  forms  small,  red 
crystals,  but  rapidly  oxidises  and  becomes  greenish-grey  in  the  air. 

Chromous  propionate ,  2(C3H^0:ACr,IL>0,  was  also  prepared  and 
analysed,  and  the  butyrate  and  valerate  prepared.  T.  H.  P. 

Nitro-2  : 4-phenylenedithioglycollic  Acid  and  Some  of 
its  Colouring  Derivatives.  C.  Finzi  and  N.  Bottiglieri 
( Gazzetta ,  1918,  48,  ii,  113 — 122). — The  authors  have  prepared 
the  nitro-derivative  of  m-phenylenedithioglycollic  [m-phenylene- 
dithiolacetic]  acid,  and  as  this  yields  on  reduction,  not  an  amino- 
acid,  but  a  ketothiazine  derivative,  the  conclusion  is  drawn  that 
the  nitro-group  enters  the  benzene  nucleus  in  the  ortho-position  to 
one  of  the  substituents.  The  sulphone  corresponding  with  the 
nitro-compound  undergoes  ring-closure  on  reduction  still  more 
easily,  the  resultant  compound  being  quite  analogous  to  Clausz’s 
sulphazone  (A.,  1912,  i,  389),  and  being  hence  termed  sulphazon- 
sulphonacetic  acid.  This  acid  has  been  coupled  with  various  diazo¬ 
compounds,  the  derivatives  thus  obtained 


C02H*CHyS 


\_/ 

C0oH#CHo-S  NO, 


being  of  different  colours  and  serving  as  sub¬ 
stantive  dyestuffs  for  silk. 

k-Nitro-m-plienylenedithiolacetic  acid  (an¬ 
nexed  formula),  obtained  from  m-phenylene- 
dithiolacetic  acid  and  nitric  acid,  forms 


slender,  yellow  needles,  m.  p.  174°. 


2-Keto-2  :3-dihydrothiazine-&-thiolacetic  acid  (annexed  formula), 


S 


co2h-ch2-s 


\/\/co 


obtained  by  reducing  the  previous  com¬ 
pound,  forms  tufts  of  silky,  white 
needles,  m.  p.  210°;  its  sodium i  salt 
( +  3HcO)  was  prepared  and  analysed. 

4 -Nitro  -  m  -  phenylenedisnlvhonace tic 


NH 


add,  N02-C6H3(S02-CH2*C0,H).2,  pre¬ 
pared  by  the  action  of  hydrogen  per- 
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oxide  on  the  nitro-acid,  forms  long,  white  needles,  m.  p.  199° 
(decomp.).  On  reduction  with  tin  and  hydrochloric  acid,  it 
yields 

Sidphazon- S-sulphonacetic  add , 

S02 

C02H-CH2-S0 , 

\A/C0 

NH 


which  forms  white,  mammillary  masses  of  slender  needles, 
219°  (decomp.). 

p -Sulph o b  enzeneaz omlphaz on- ft-sulphonac e tic  add , 


SO, 


co2h-ch2-so  \so3h  , 

1  1  v/C-OH  X— ' / 

NH 


m.  p. 


obtained  by  condensing  the  preceding  acid  with  diazobenzene- 
sulphonic  acid,  forms  small  needles  of  the  colour  of  chromic 
anhydride.  At  40 — 50°  in  aqueous  solution,  it  is  fixed  directly 
on  silk,  giving  a  brilliant  orange-yellow  colour  stable  against  soap 
and  light;  wool  fixes  it  with  more  difficulty,  but  assumes  a  stable, 
yellow  coloration.  4 -Sulphonaphtlialeneazosidpliazonacetic  acid , 


S02  _ 

coj^chs-sos/\/\c-n:n/  \so3h, 

\AAoh  X 

NH  \_/ 

dyes  silk  an  old-gold  yellow  stable  against  soap  and  light.  Salicylic- 
acid- p-az odiphenyl-p f -a z osidph az onsidph o nac c tic  add , 

SO* 


co2h-ch2%so2 


C-N:N*CflH4*C0H4*N:N 


OH 


NH 


>OH , 
C02H 


forms  a  brownish-black  colouring  matter  almost  insoluble  in  water, 
and  directly  colours  silk  yellow  with  an  olive-green  tinge. 

T.  H.  P. 


4-Aminoisophthalic  Acid  and  its  Derivatives.  Rudolf 
Wegscheider,  Hans  Malle,  Alfred  Ehrlich,  and  Robert 
Skutezky  ( Monatsh 1918,  39,  375 — 417). — 4-Acetylaminoiso- 
phthalic  acid  is  conveniently  prepared  by  oxidising  4-aceto-ra- 
xylidide  with  a  boiling  aqueous  solution  of  calcium  permanganate; 
when  rapidly  heated,  it  becomes  yellow  at  about  270°,  melts  at 
295 — 296°  (corr. ;  decomp.),  immediately  resolidifies,  and  then 
remains  unchanged  up  to  350° ;  when  slowly  heated,  decomposition 
frequently  occurs  without  visible  liquefaction.  (The  calcium  salt 
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co2h 


/  \\T _ / 

I  I  \ 

Vv0Me 

N 


[  +  3H2OJ  is  described.)  During  the  heating,  one  molecule  of  acid 
loses  its  acetyl  group,  and  the  residue  reacts  as  an  amine  with  a 
second  molecule  of  acid,  yielding  thereby  4 -keto-3-phenyl-2-methyl - 
3  '.4,-dihydroquinazoline-§  :  2f  :  4/ -tricarboxylic  acid  (annexed 

formula),  m.  p.  416° 

CO  C02H  (corr.).  [Ethyl  ester, 

rjA  _ /  \rjo  U  m*  P*  (corr*)  after 

|  j  \ _ sintering  at  330°.] 

The  esters  of  4-acetyl- 

N  aminoisophthalic  acid  were 

prepared  by  acetylation  of 
the  corresponding  esters  of  the  amino^acid :  methyl  k-acetyl- 

aminoisophthalate  has  m.  p.  125 — 126°;  1-methyl  3- hydrogen 
^-acetylaminoisophthalate  melts  at  218 — 219°;  the  corresponding 
normal  and  acid  ethyl  esters  have  m.  p.’s  109 — 110°  and 
193*5 — 194*5°  respectively.  Attempts  to  esterify  the  acetylamino- 
acid  by  methyl  alcohol  and  mineral  acids  led,  as  in  the  case  of 
acetylaminoterephthalic  acid  (Wegscheider  and  Faltis,  A.,  1912, 
i,  463)  to  the  deacetylation  of  the  acid. 

4-Aminoisophthalic  acid  is  most  conveniently  prepared  from  its 
acetyl  derivative  by  ester  if  ying  the  latter  with  methyl  alcohol 
and  mineral  acid,  and  subsequent  hydrolysis  of  the  purified  amino- 
ester  so  formed;  it  has  m.  p.  336 — 337°  (corr.;  decomp.).  The 
dimethyl  and  diethyl  esters  have  m.  p.’s  131*5°  and  79 — 80°  re¬ 
spectively,  whilst  1  -methyl  3- hydrogen  A-amino\sophthalate  and  the 
corresponding  ethyl  ester  melt  at  224 — 225°  (decomp.)  and 
216*5 — 218°.  The  acid  behaves  contrary  to  the  usual  rule,  since 


it  yields  the  same  ester  by  treatment  with  mineral  acid  and  methyl 
alcohol  and  by  half-hydrolysis  of  the  normal  ester. 

The  methylation  of  the  amino-  and  acetylamino-acids  and  their 
esters  has  been  studied  under  varying  conditions.  4 -Dimethyl- 
aminoisophthalic  acid  is  most  conveniently  prepared  by  treatment 


of  the  corresponding  dimethyl  ester  with  methyl  sulphate  at  100° 
and  hydrolysis  of  the  ester  (m.  p.  70°)  with  alcoholic  potassium 
hydroxide ;  its  m.  p.  depends  greatly  on  the  mode  of  heating.  The 
silver  salt  is  described.  Methylation  of  the  free  acid  is  very  in¬ 
complete  either  by  the  action  of  methyl  sulphate  on  the  dry 
potassium  salt  in  the  presence  of  potassium  hydroxide  solution  or 
in  the  presence  of  water  and  barium  carbonate.  The  use  of  methyl 
iodide  and  potassium  hydroxide  does  not  lead  to  better  results. 
4-Acetylaminofsophthalic  acid  is  methylated  with  still  greater 
difficulty,  yielding  small  amounts  of  dimethylaminozTmphthalic  acid. 
Methyl  sulphate  does  not  act  on  dimethyl  4-acetylaminozVo- 
phthalate  below  115°;  at  120 — '124°,  however,  trimethyl  £-7ceto-3- 
phe?i/yl-2-m ethyl-3  :  4- diJiydroquinmoline-ft  :  2f  :  4 f - tricar b  oxylat e , 
m.  p.  205*5°,  is  produced. 

4- A  ce tylme t Jiylaminoisoph t halic  acid  is  prepared  by  the  action 
of  methyl  iodide  on  the  sodium  or,  preferably,  the  potassium  salt 
of  dimethyl  4 - ac ety  1  ami n ois o ohth alate  and  subsequent  hydrolysis 
with  alcoholic  potassium  hydroxide  solution ;  it  forms  colourless 
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needles,  the  m.  p.  of  which  depends  on  the  mode  of  heating. 
4l-M ethylammoisophthalic  acid  has  m.  p.  297*5 — 298*5°  (corr.)  after 
decomposition  at  296°  when  placed  in  a  bath  preheated  to  293°; 
the  corresponding  dimethyl  ester  melts  at  115°.  1  -Methyl 

3- hydrogen  ^-methylaminoisophthalate,  m.  p.  238 — 239°  (decomp.), 
is  obtained  by  the  partial  esterification  of  4-methylaminofsophthalic 
acid  with  methyl  alcohol  and  hydrogen  chloride,  H.  W. 

Colour  and  Chemical  Constitution.  III.  Derivatives  of 
the  Unknown  op-Phenolphthalein.  James  JMoir  (Trans*  Boy . 
Soc.  S.  Africa ,  1918,  7,  123—127.  Compare  A.,  1917,  ii,  349,  557). 
— The  preparation  and  absorption  spectra  of  a  number  of  phthalein 
derivatives  containing  one  hydroxyl  group  in  the  ortho -  and  a 
second  in  the  para-position  to  the  central  carbon  atom  are 
described.  Thus  phenol-p-cresol phthalein  is  obtained  by  heating 
a  mixture  of  p-cresol  and  p-hydroxybenzoylbenzoic  acid  in  the 
presence  of  zinc  chloride.  The  following  substances  are  prepared 
in  a  similar  manner:  op -phenolphthaleirym-carboxylic  acid  and 
its  methyl  ether ,  hydroxydiphenylphthalidecarboxylic  acid , 
m-amino-op-phenolphthaleirbj  the  corresponding  va-methylamino- 
derivatives  and  its  co- carboxylic  acid ,  m-phenyl-op-phen olph t halein, 
and  m-nitro-op-phenolphthalein.  Attempts  to  prepare  op -phenol- 
phthalein  by  reduction  of  m-iodo-op-phenol phthalein  did  not  yield 
the  desired  result,  and  further  work  in  this  direction  was  aban¬ 
doned,  since  it  was  discovered  that  p-hydroxybenzoylbenzoie  acid 
yields  a  phthalein-like  substance  when  heated  at  above  200°,  or  at 
a  lower  temperature  in  the  presence  of  concentrated  sulphuric  acid ; 
this  substance,  which  resembles  phenolphthalein  very  closely,  can 
also  be  obtained  by  heating  phenolphthaleinoxime  with  a  small 
quantity  of  sulphuric  acid  at  above  200°,  and  it  therefore  appears 
probable  that  the  so-called  oxime  is  in  reality  the  p-hydroxyanilide 
of  p-hydroxybenzoylbenzoic  acid. 

It  is  possible  to  find  a  particular  strength  of  alkali  in  which 
any  phthalein  gives  a  colourless  solution  in  the  cold,  but 
which  becomes  coloured  on  heating  to  near  the  boiling  point,  and 
again  fades  on  cooling  and  keeping.  For  ordinary  phenolphthalein, 
the  concentration  of  alkali  is  slightly  above  normal ;  tetraiodo- 
phenolphthalein  requires  a  much  weaker  alkali,  whilst  a-naphthol- 
phthalein  requires  about  2iY-alkali. 

Phenolphthalein-o-carboxylic  acid  is  coloured  faintly  pink  by 
ammonia  and  deep  violet-pink  by  alkali  hydroxide;  as  an  indi¬ 
cator,  it  resembles  thymolphthalein,  but  has  a  more  favourable 
colour.  The  corresponding  dicarboxvlic  acid  is  useful  in  proving 
the  presence  of  definite  caustic  alkalinity  at  about  Nj  100. 

H.  W. 


Constitution  of  the  Hydrazone  of  Benzaldehyde .  J. 

Sureda  Blanes  (Anal.  Fis.  Quim.,  1918,  16,  707 — 718). — The 
author  summarises  the  evidence  for  and  against  the  cyclical  formula 


of  Curtius  for  the  aliphatic  diazo-com pounds,  RR’C<^ 
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pared  with  the  lineal  formula,  suggested  by  Angeli 

and  later  by  Thiele. 

The  easy  oxidation  of  hydrazones  to  diazo^compounds  suggests 
the  investigation  of  the  constitution  of  the  former  substances. 
The  hydrazone  chosen  for  preliminary  examination  is  that  of  benz- 
aldehyde,  which  on  oxidation  gives  phenyldiazom ethane.  The 
alternative  structures  which  may  be  assigned  to  benzaldehyde- 

NH 

hydrazone  are:  CHPh<^_^  and  CHPhlN'NH^. 

The  following  reactions  establish  the  latter  formula : 

(1)  Benzaldehydehydrazone  and  phenylcarbimide, 

CHPh:N-NH2  +  CONPh  =  NHPhUO-NH-NICHPh. 

(2)  Benzaldehydehydrazone  and  phenylthiocarbimide, 

CHPh!N*NH2  +  SCNPh  =  NHPh*CS*NH*N:CHPh. 

(3)  Benzaldehydehydrazone  and  diphenylketen, 

CHPhIN-NHo  +  CPhotCO  -  CHPhg-CO-NH-NICHPh. 

The  product  of  the  last  reaction  forms  white  crystals  insoluble 
in  alcohol,  ether,  or  benzene,  slightly  soluble  in  light  petroleum 
and  glacial  acetic  acid,  m.  p.  196°.  These  reactions  are  incom¬ 
patible  with  the  cyclical  formula  for  benzaldehydehydrazone,  and 
therefore  the  lineal  formula  must  be  assumed.  W.  S.  M. 


Anilinoquinones .  Hermann  Suida  and  Wilhelm  Suida 
( Annalen ,  1918,  416,  113 — 163). — The  generally  accepted  view 
that  anilinoquinones  are  always  formed  by  the  transformation  of 
an  additive  compound  of  the  type 


NHAr-CH<°^j^>CH-NHAr 

into  NHAr'C^pS-^Q^C'NHAr,  with  the  removal  of  four  atoms 


of  hydrogen,  which  reduce  two  further  molecules  of  the  quinone,  is 
found  not  to  hold.  In  some  cases,  the  reaction  recognisably  passes 
through  the  monoanilide.  In  the  case  of  the  simplest  and  most 
reactive  components,  monoanilides  are  smoothly  formed  in  accord¬ 
ance  with  the  equation  2C6H402  +  NH2Ar  =  C6H302*NHAr  + 
C6H4(OH)2.  The  capacity  of  the  group  'CO’CHICH'CO*  to  form 
anilino-compounds  must  be  connected  in  some  way  with  the  struc¬ 
ture  of  the  benzene  nucleus,  because  maleic  and  fumaric  esters  and 
the  cis-  and  £?'«m-modifications  of  dibenzoylethylene,  in  which  this 
group  occurs,  do  not  react  in  this  way  with  aromatic  amines. 

Under  the  conditions  of  the  authors’  experiments,  the  following 
generalisations  have  been  made.  ^-Benzoquinone  in  aqueous, 
faintly  acetic  acid  solution  yields  with  all  pronouncedly  basic 
primary  and  secondary  aromatic  amines  anilinoquinones,  pre¬ 
dominantly  and  even  sometimes  exclusively  monoanilinoquinones. 
The  intensity  of  the  reaction  diminishes  as  the  basic  character  of 
the  amine  is  weakened  by  the  entrance  of  acidic  substituents. 
Thus  the  strongest  bases  (aniline  and  its  homologues,  diamines, 
etc.)  yield  mono-  and  di-anilides  simultaneously,  the  weaker  bases 
(secondary  amines,  nitroanilines,  etc.)  yield  only  monoanilides, 
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whilst  the  weakest  bases  do  not  react  in  aqueous  solution.  Tolu- 
quinone  yields  only  monoanilides,  and  s-xyloquinone  does  not 
react. 

In  alcoholic  solution,  p-benzoquinone  forms  only  dianilides; 
monoanilides  are  present  in  the  mother  liquor  only  when  the  basic 
component  contains  acidic  substituents.  Tolu-  and  naphtha- 
quinones  yield  only  monoanilides,  and  s-xyloquinone  none. 

The  reactions  also  proceed  in  glacial  acetic  acid  solution.  There¬ 
fore  by  a  suitable  selection  of  the  solvent  and  of  the  temperature 
it  is  possible  to  make  a  quinone  react  once  or  twice  with  an  amine, 
or  a  monoanilinoquinone  to  react  with  a  different  base,  producing 
a  mixed  dianilinoquinone. 

The  following  new  derivatives  of  ^7-benzoquinone  have  been  pre¬ 
pared  :  5-amli?io-2-a-naphthylamino-,  yellowish-brown 

powder,  m.  p.  278 — 280°;  2-p -chloroanilino-,  sepia  crystals,  decomp, 
about  115°;  2  :5-di--p-cMoroa?iiUno-y  pale  brown  crystals;  2-o-tolu- 
idino -,  dark  violet-brown  crystals,  m.  p.  100 — 104°;  2 :  h-di-o-tolu- 
idino-,  rust-red  needles,  m.  p.  250 — 252°;  2-m-toluidino-,  dark  violet- 
brown  crystals,  m.  p.  90 — 100°  (decomp.);  2 : b-di-m-toluidino-, 
crimson-red  needles,  m.  p.  256 — 257°;  2-p -toluidino-,  aggregates 
of  violet-black  needles,  m.  p.  134 — 137°  (bath  at  134°);  2:5-di-p- 
toluidino -,  crystals,  m.  p.  318°;  2-p -acetylaminoanilino-,  dark 

crystals;  2-as-m -xylidino-,  reddish-brown  crystals,  m.  p.  102°; 
2  : 5 -di-as-m - xylidi no- y  pale  brown  crystals,  m.  p*.  297 — 300°; 
2-ip -cumidino-,  brick-red  crystals,  m.  p.  90 — 106° ;  2  : 5 -di-\p- 

cumidino -,  pale  red  crystals,  m.  p.  301 — 303°;  2 - o-anisidino-, 
brownish -violet  leaflets  with  metallic  lustre,  m.  p.  114°  (not  sharp). 

With  the  object  of  preparing  monoanilides  soluble  in  water,  the 
aminobenzenesulphonic  acids  have  been  utilised.  These  do  not 
react  satisfactorily  with  ^>-benzoquinone,  but  give  good  results  with 
the  less  reactive  2 : 6-dichloro-7>-benzoquinone.  By  adding  to  a 
hot  alcoholic  solution  of  this  a  hot  aqueous  solution  of  sulphanilic 
acid  (1  mol.),  and  subsequently  an  aqueous  solution  of  sodium 
acetate  (1  mol.),  and  then  barium  chloride,  barium  2  r  6-dichloro- 
5 -am  i, Tin  o-p-benzo  quin  on  e-p  f-sulph  onate , 

"  (C6HCl202*NH*C6H4*S03)2Ba, 

copper-red  leaflets,  is  obtained,  the  mother  liquor  containing 
2 : 6-dichloroquinol.  If  the  temperature  is  about  60°  at  the 
beginning  and  about  30°  at  the  end  of  the  experiment,  the  pro¬ 
duct  is  mainly  the  barium  hydrogen  salt.  An  aqueous  solution  of 
the  barium  salt  at  100°  rapidly  acquires  chlorine  ions  and  deposits 
a  blackish-brown  powder,  which  appears  to  be  the  barium  salt  of 
2-chloro~5~p-sulphoaniUno-Q-hydroxy-p-b  enzoquinone .  By  adding 
sulphanilic  acid  to  a  hot  aqueous  solution  of  the  first-mentioned 
barium  salt,  the  barium  hydrogen  salt  of  ft-chloro-2  iS-dianilino-ip- 
henzoquinone-pfpff-dAsulphonic  acid  is  obtained  as  a  brownish-black 
powder. 

2-M  ethylanilino-p-b  enzoquinone  y  C6H3 02 ’ N M eP h ,  prepared  by 
adding  a  cold  50%  acetic  acid  solution  of  methylaniline  (1  mol.)  to 
an  aqueous  solution  of  ^?-benzoquinone  (2  mols.),  forms  dark  red 
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needles,  in.  p.  125 — 130°.  2:b-DimethylamlinQ-p-benzoquinone , 
leaflets,  m.  p.  205°,  is  obtained  from  its  components  in  alcoholic 
solution. 

2-Methylanilino-j?4benzoquinone,  like  all  other  monoanilino- 
quinones  of  the  same  type,  yields  mixed  dianilinoquinones  by  tri¬ 
turation  with  an  aromatic  base  or  by  warming  with  it  in  alcoholic 
solution.  The  following  2-methylanilino-2>benzoquinones  of  this 
kind  have  been  prepared :  5 -anilina-,  NMePh*C6n202,NHPh, 

orange-red  crystals;  5-p -carboxyanilino-,  dark  red  leaflets; 
5-m-carb  oxyanilino-,  brownish-red  crystals ;  5  -m  -chi  or  o  amlin  o  - , 

garnet-red  needles;  5-o -hydroxyanilino-,  brown  leaflets;  5-m -hydr- 
oxyanilino-j  brownish-yellow,  metallic  crystals;  5-p-bromoanilino-, 
red  crystals;  5-p-sulphoamlmo prepared  in  the  presence  of  sodium 
carbonate  and  3%  hydrogen  peroxide,  and  isolated  as  the  sodium 
salt;  b-a-naphthylamino -,  dark  brown  crystals;  5-/3 -naphthylamino-, 
dark  violet-brown  crystals;  5-p -benzeneazoanilino-,  violet-brown 
crystals. 

2-Methylanilino-^-benzoquinone  (2  mols.)  and  ^phenyl  enedi- 
amine  (1  mol.)  react  in  boiling  alcohol  to  form  a  substance , 
CooHofiCbN,,  brownish-green  crystals,  probably 

(NMePh;C«H202-NH)2C?H4, 

whilst  in  the  ratio  of  4:1,  in  alcohol,  glacial  acetic  acid  or  nitro¬ 
benzene,  or  by  moistening  the  mixture  of  the  two  components  with 
a  little  solvent  and  warming  on  the  water-bath,  a  dark  green, 
crystalline  sub  stance }  [(NMePh#C6HoOo)2N]<)C6H4,  is  obtained, 
m.  p.  250—260°. 

2-Methylanilino-^-benzoquinone  and  benzidine  react  in  warm 
alcohol  to  form  the  compound , 

NMePh'C6H202*NH*Cr>H4*C6H4'NH2, 
brown  needles,  m.  p.  215 — 218°,  which  is  converted  by  chloranil  in 
glacial  acetic  acid  solution  into  the  substance , 

Cr>Cl202(NH*C6H4*C6H4*NH*C6H202*NMePh)2, 
crystals.  2-Methyl-p-toluidino-p-benzoquinone  and  p-phenylene- 
diamine  in  hot  alcoholic  solution  yield  a  dark  green  substance , 
probably  (C7H7-NMe-C6H202-NH)2CRH4. 

2-Fthylanilina-p-benzoquinone  forms  dark  needles,  m.  p.  85° 
with  previous  sintering.  2-Benzylanilino-p-benzoquinone  forms 
almost  black  needles,  m.  p.  60 — 70°,  whilst  2:5 -dib  enzylanilino- 
p-b enzoquinone ,  Q>H20?(NPh*CHoPh)2,  crystallises  in  blood-red 
needles,  m.  p.  155 — 156°.  2  -Methyl-p-toluidino-v-benzoquinone 

forms  reddish -yellow  needles,  m.  p.  127°,  and  2:5 -dimethyl-p- 
tolaidino-p-benzoquinone ,  yellowish -brown,  rhombic  plates,  m.  p. 
206°.  2-Q-HydroxymethvlcmiUno~T>-benzoqvinone, 

0K-C,H4-NMe-C6H802, 

and  2  :h-di-o-hydroxymethylanilino-^~benzoqifinone  are  described. 

A  table  is  given  of  the  colorations  of  the  anilinoquinones  in 
concentrated  sulphuric  acid.  C.  S. 

Polymerisation  Phenomena  in  the  Simple  Monoanilmo- 
henzocniinones.  Hermann  Suida  (Annalen,  1918,  416, 

164 — 181.  Compare  preceding  abstract). — The  monoanilinoquin- 


i.  82 


ABSTRACTS  OP  CHEMICAL  PAPERS. 


ones  derived  from  primary  bases  are  only  stable  in  the  pure  dry 
state;  they  polymerise  in  solution.  Dianilinoquinones,  and  also 
monoanilinoquinones  derived  from  secondary  bases,  show  no 
tendency  to  polymerise.  The  polymerisation  is  probably  repre¬ 
sented  thus:  2C6H302*NHAr  — >■  CGHg02,NAr*C6H2(OH)2*NHAr ; 
the  dimeric  meriquinonoid  form  produced  can  undergo  further 
polymerisation.  The  polymerisation  is  brought  about  by  heating 
the  monoanilinoquinone  at  its  m.  p.,  by  heating  with  water  or 
dilute  acetic  acid,  by  prolonged  boiling  with  alcohol,  or  by  exposing 
its  cold  alcoholic  solution  to  intense  light.  Thus  2-p-toluidino-p- 
benzoquinone  yields  the  dimeride ,  (C13H3102N)2,  m.  p.  265—267° 
(in  carbon  dioxide),  from  which  by  reduction  with  alcoholic 
stannous  chloride  is  produced  the  quinol , 

C6H3(0H)2-N(C7H7)-C6H2(0H)2-NH-C7H7, 
pale  yellow  crystals,  m.  p.  236 — 237°  (in  carbon  dioxide).  Dimeric 
p-  toliiidmo~~p~b  enzoquinone ,  C6H302*  N  (  C7H7)  *C6H202*NH  •  C7H7, 

produced  by  auto-oxidation  by  boiling  the  dimeric  meriquinone  in 
glacial  acetic  acid  or  nitrobenzene,  forms  violet-black  crystals  with 
green  lustre,  which  remain  unchanged  at  400°;  the  oxidation  is 
also  effected  by  ferric  chloride  in  dilute  alcoholic  solution. 

c.  s. 

Anilinoquinones  from  Benzoquinone  and  the  Nitro- 
anilines.  Guido  Meyer  and  Hermann  Suida  (. Annalen , 
1918,  416,  181 — 188). — The  nitroanilines  do  not  1'eact  as 
easily  as  aniline  with  benzoquinone.  In  cold  aqueous  solution, 
a  reaction  between  the  nitroanilines  and  p-henzoquinone  is  only 
observed  when  the  nitroaniline  is  used  in  the  form  of  its  hydro¬ 
chloride  in  the  presence  of  an  excess  of  hydrochloric  acid;  in  all 
three  cases,  reddish-brown,  crystalline  additive  compounds  separate 
after  some  hours,  but  if  kept  in  contact  with  the  mother  liquor 
for  several  weeks  change  into  the  mononitroanilino-p-benzoquinones. 
The  latter  are  obtained  immediately  from  the  nitroanilines  and 
^-benzoquinone  in  boiling  aqueous  solution.  2-m-Nitroanilino -p- 
b enzoquinone  and  the  p-wz^ro-compound  are  daik  brown  and  do 
not  crystallise  well.  The  o-m£ro-eompound  is  less  readily  obtained. 
All  three  compounds  have  indefinite  m.  p.’s  between  290°  and 
300°,  and  develop  with  sulphuric  acid  a  reddish-violet  coloration, 
which  turns  blue  on  warming. 

In  cold  alcoholic  solution,  a  reaction  occurs  only  between 
m -nitroaniline  and  ^-benzoquinone,  whereby  the  additive  com¬ 
pound  is  formed.  In  hot  alcoholic  or,  better,  hot  glacial  acetic 
acid  solution,  the  2:b-dinitroanilino-p-benzoquinones ,  decomp. 
310 — 360°,  are  obtained. 

The  nitroanilino-  and  dinitroanilino-p-benzoqui  nones  are  not 
attacked  by  mild  reducing  agents.  Tin  and  hydrochloric  acid  con¬ 
vert  the  latter  into  phenyl enediamines  and  aminoanilinoquinols, 
which  could  not  be  isolated.  p-Nitroanilinobenzoquinone  was 
reduced  by  tin  and  hydrochloric  acid  to  a  base,  which  was  isolated 
as  the  sulphate ,  C6H3(0H)2-NH*C6H4-NH2,2H2S04,  prismatic 

needles ;  the  base  itself  could  not  be  isolated.  C.  S. 
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Action  of  the  Isomeric  Chloromethylanilines  on  Benzo 
and  Tolu-quinones .  Heinrich  Teutscher  (Annalen,  1918,  416, 
189 — 202.  Compare  Suida  and  Suida,  this  vol.,  i,  79). — The 
chloromethylanilines  in  aqueous,  faintly  acetic  acid  solution  yield 
exclusively  monoanilinoquinones  with  p-benzo-  and  tolu-quinones; 
as  usual,  a  second  molecule  of  the  quinone  is  reduced  to  the  quinol. 
Additive  products  could  not  be  isolated,  although  they  are  un¬ 
doubtedly  formed.  In  alcoholic  solution,  ^-benzoquinone  yields 
dianilinoquinones,  whilst  toluquinone  yields  only  the  monoanilino- 
quinone;  here  again  evidence  (colour  change)  has  been  obtained  of 
the  intermediate  formation  of  additive  compounds.  Toluquinone, 
being  a  weaker  oxidising  agent  than  p-benzoquinone,  reacts  more 
slowly  with  the  aromatic  bases.  Of  these,  o-chloromethylaniline 
reacts  most  slowly  and  the  ^-compound  most  rapidly. 

2-p-C7 hloromet hylanilino-^p - b en z oquin on e ,  CrH302*NMe*Cr)H4Cl,  is 
a  dark  red,  crystalline  powder,  m.  p.  145°,  the  m-cMoro-compound 
a  reddish-brown  powder,  m.  p.  127°,  sintering  at  120°,  and  the 
o-cHoro-compound  crystallises  in  pale  red  needles,  m.  p.  133° 
(decomp.),  sintering  at  60°.  4-p- Chlorometliylamlinotoluqmnone 

forms  a  dark  red,  crystalline  powder  with  metallic  lustre,  m.  p. 
156°  (from  aqueous  solution),  and  dark  red  needles,  m.  p.  184° 
(decomp.)  (from  alcoholic  solution),  and  the  o-chloro- compound  red 
leaflets  with  metallic  lustre,  m.  p.  146°  (decomp.). 

2  :h-Di-Y>-chloroviethylanilino-Tp-benzoqiiinone  forms  deep  bronze 
leaflets  with  metallic  lustre,  m.  p.  223°,  the  m-cMoro-compound, 
deep  yellow  leaflets,  m.  p.  198°,  and  the  o-chJoro-com pound, 
reddish-bronze  leaflets  with  metallic  lustre,  m.  p.  258°. 

2  :5-Zh*-2' :  4 t~dic hlorom e t hylanilino-v-b enzoquinone,  which  re¬ 
quires  the  presence  of  hydrogen  peroxide  for  its  quick  preparation, 
forms  brick-red  leaflets,  m.  p.  240°.  C.  S. 

Citronellol.  H.  J.  Prins  ( Chem .  Weekblad ,  1918,  15, 
1378 — 1380). — Distillation  of  citronellol  yields  two  fractions,  one 
with  b.  p.  217 — 219°  and  the  other  with  b.  p.  219 — 221°.  The 
liquids  probably  contain  isomerides,  but  these  cannot  be  separated 
by  fractionation. 

When  free  from  geraniol  and  other  substances,  but  containing 
these  isomerides,  citronellol  of  maximum  purity  should  have 
D10  0*867 — 0*869,  and  its  index  of  refraction  should  be 
K°  1*4586—1*4589.  A.  J.  W. 

Constituents  of  Oil  of  Cassia.  II.  Francis  D.  Dodge  ( J .  Ind . 
Eng,  CTiem 1918,  10,  1005 — 1006  Compare  A.,  1916,  i,  155). — 
Oil  of  cassia  was  found  to  contain  cinnamaldehyde  (75  to  90%), 
cinnamyl  acetate,  phenylpropyl  acetate  (?),  o-methoxy cinnam¬ 
aldehyde,  salicylaldehyde  (0*1  to  0*2%),  coumarin,  benzoic  acid, 
salicylic  acid,  an  unidentified  liquid  acid,  benzaldehyde,  and 
o-methoxybenzaldehyde.  [See,  further,  J,  Soc.  Chem,  Ind.,  1919.] 

W.  P.  s. 
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Constitution  of  Substances  from  Guaiacum  Resin. 

G-.  Schroeter,  L.  Lichtenstadt,  and  D.  Irineu  ( Ber .,  1918,  51, 
1587 — 1613),- — The  milk  test  with  extract  of  guaiacum  resin  is  not 
entirely  satisfactory,  since  it  depends  on  the  quality  of  the  extract. 
Before  examining  the  chemistry  of  the  blue  compound,  it  is  neces¬ 
sary  to  determine  the  structure  of  the  substance  (or  substances)  in 
the  resin  which  produces  it. 

The  two  substances  of  unknown  constitution  obtained  by  the 
dry  distillation  of  guaiacum  resin  are  guaiene  and  pyroguaiacin. 
The  latter  is  known  to  be  a  hydroxymethoxy-derivative  of  the 
former  (Herzig  and  Schiff,  A.,  1897,  i,  254;  1898,  i,  327,  530). 
Guaiene  is  now  proved  to  be  2  : 3-dimethylnaphthalene  by  synthesis. 
fi-P henylisopropyl  bromide ,  CH2Ph,CHMeBr,  b.  p.  107 — 109°/ 
16  mm.,  D16*4  1*2908,  obtained  from  the  alcohol  and  hydrobromic 
acid  (saturated  at  0°)  at  100°,  reacts  with  ethyl  malonate  and 
alcoholic  sodium  ethoxide  on  the  water-bath  to  form  ethyl  $-phenyl~ 
hopropylmalonate ,  CH9Ph,CHMe*CH(C09Et)2,  b.  p.  182 — 183°/ 
14  mm.,  D16’4  1*0673.  This  is  converted  in  the  usual  manner  into 
ethyl  P-phenylisopropylmethylmalonate ,  b.  p.  188°/ 16  mm., 
j)i8-4  1*0505,  which  yields  the  acid,  C13H1604,  colourless  crystals, 
m.  p.  158 — 160°  (decomp.),  by  hydrolysis.  The  acid,  heated  at 
170—190°,  yields  y-phenyl-afi-dimethylbutyric  acid, 

0H2Ph*CHMe*CHMe*C02H, 

b.  p.  179 — 180*5°/ 13  mm.,  the  acid  chloride  of  which,  b.  p. 
136 — 143°/ 13  mm.,  is  converted  in  light  petroleum  (b.  p.  60 — 70°) 
by  aluminium  chloride  into  l-keto-2  : 3-dimethyflrl :  2  : 3  : 4 -tetra- 
hydranaphthalene,  b.  p.  148 — 150°/17  mm.,  m.  p.  —1°,  D21  1*019. 
This  is  reduced  by  sodium  and  alcohol  to  2 : 3 -dimethyltetrahydro- 
naphthol,  m.  p.  110 — 114°,  b.  p.  148 — 152°/18  mm.,  which  loses 
water  at  above  200°  and  yields  2  : 3-dimethyl~&1-dihydronaphthalene, 
b.  p.  120 — 140°/ 16  mm.,  the  dibromide  of  which  is  converted  by 
boiling  methyl-alcoholic  potassium  hydroxide  into  2 : 3-dimethyl- 
naphthalene,  m.  p.  104 — 104*5°  (picrate,  m.  p.  123 — 124°),  which 
is  identical  with  guaiene. 

Pyroguaiacin  is  converted  by  boiling  alcoholic  potassium  hydr¬ 
oxide  and  methyl  sulphate  into  pyroguaiacin  methyl  ether, 
C]2H10(OMe)2)  leaflets,  m.  p.  149 — 150°,  the  oxidation  of  which  by 
sodium  dichromate  and  glacial  acetic  acid  at  95 — 115°  yields  pyro - 
guaiacinquinone  methyl  ether,  C14H1404,  yellow  needles,  m.  p. 
241 — 242°.  For  reasons  given  below,  pyroguaiacin  is  almost 
certainly  6-hydroxy-7-m  ethoxy- 2  :  3-dimethylnaphthalene. 

Guaiaretic  acid,  the  extraction  of  which  from  guaiacum  resin 
by  ether  is  described  in  detail,  has  the  formula  C20H2j.O4  (Herzig 
and  Schiff,  loc.  cit .,  give  C20Ho6O4),  and  is  now  found  to  be  optic¬ 
ally  active,  [a]^  —94°  in  alcohol,  and  unsaturated.  It  is  converted 
by  methyl  sulphate  and  hot  aqueous-alcoholic  potassium  hydroxide 
into  a  methyl  ether,  C1RH13(OMe)i,  colourless  needles,  m.  p. 
94 — 95°,  [a]D  —92°  in  alcohol,  which  is  reduced  by  sodium  and 
boiling  alcohol  or  in  solution  in  tetrahydronaphthalene  at  180°  by 
hydrogen  and  a  nickel  catalyst  under  a  pressure  of  40 — 50  kilog. 
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to  hydroguaiaretic  acid  methyl  ether ,  C18H18(OMe)4 ;  in  both  cases 
a  mixture  of  the  a-acid,  crystals,  m.  p.  100 — -101°,  and  the  Z-acid, 
flat  prisms,  m.  p.  86 — 87°,  [a]D  —27°  in  alcohol,  is  obtained. 

Herzig  and  SchifTs  norguaiaretic  acid  ( loc .  cit.)f  obtained  in 
poor  yield  from  guaiaretic  acid  and  boiling  hydriodic  acid,  is 
obtained  in  much  better  yield  from  hydroguaiaretic  acid  methyl 
ether,  and  is  reconverted  into  this  by  methylation;  it  is  therefore 
norhydro guaiaretic  acid. 

i-Dib ro m ohydroguaiare tic  acid  methyl  ether ,  C18H16Br2(OMe)4, 
colourless  needles,  m.  p.  130*5 — 131*5°,  is  obtained  by  the  bromin- 
ation  of  ^'-hydroguaiaretic  acid  methyl  ether  or  guaiaretic  acid 
methyl  ether  in  glacial  acetic  acid,  dehydroguaiaretic  acid  methyl 
ether  (below)  being  also  formed  in  the  latter  case.  1  -Dibromo- 
hy  dr  o guaiaretic  acid  methyl  ethery  colourless  crystals,  m.  p. 
121 — 122°,  [a]D  —42°  in  alcohol,  is  obtained  by  brominating 
^-hydroguaiaretic  acid  methyl  ether. 

\-Dinitr  ohydroguaiare  tic  acid  methyl  ether ,  C19H16(N02)2(0Me)4, 
yellow  crystals,  m.  p.  150 — 151°,  obtained  by  adding  nitric  acid, 
D  1*4,  to  i-hydroguaiaretic  acid  methyl  ether  or  guaiaretic  acid 
methyl  ether  in  glacial  acetic  acid  solution,  is  smoothly  reduced  in 
tetrahydronaphthalene  solution  by  hydrogen  and  nickel  to 
i -diaminohydroguaiaretic  acid  methyl  ether ,  faintly  violet  needles, 
m.  p.  124 — 125°;  attempts  to  resolve  this  base  by  means  of 
^-tartaric  acid  were  unsuccessful.  1  -Dinitrohy  dr  o  guaiaretic  acid 
methyl  ether ,  yellow  crystals,  m.  p.  122 — 123°,  [o]B  —  49*5°  in 
glacial  acetic  acid,  is  obtained  by  the  nitration  of  ^-hydroguaiaretic 
acid  methyl  ether. 

The  reduction  of  ^-guaiaretic  acid  and  of  its  methyl  ether  yields 
a  mixture  of  optically  active  and  inactive  hydro-derivatives,  and 
therefore  possibly  racemisation  has  occurred.  Since  it  is  shown, 
however,  that  the  hydro-derivatives  racemise  with  great  difficulty, 
an  alternative  explanation  of  the  formation  of  the  inactive  modifi¬ 
cation  is  that  a  second  carbon  atom  is  rendered  asymmetric  by  the 
reduction,  the  inactive  hydro-derivative  being  internally  compen¬ 
sated.  In  favour  of  the  symmetric  structure  thus  postulated  is 
the  formation  of  the  probably  symmetrically  substituted  dibromo- 
and  dinitro-derivatives  and  the  failure  to  resolve  the  diamino- 
derivative.  Hydroguaiaretic  acid  methyl  ether  would  therefore 
be  aj3-diveratrvl-j3y-dimethylbutane, 

C6H3(OMe)2*CH2*CHMe*CHMe-CH2-Cr>H8(OMe)2, 
and  guaiaretic  acid  methyl  ether  would  have  the  formula 
06H3(0Me)2-CH:CMe-CHMe-CH2*C6H3(0Me)2, 
the  positions  of  the  two  methyl  groups  being  determined  by  the 
fact  that  guaiaretic  acid  can  be  converted  through  pyroguaiacin 
into  guaiene  (2  :  3-dimethylnaphthalene). 

An  extraordinary  transformation  of  guaiaretic  acid  methyl  ether 
is  its  reduction  to  hydroguaiaretic  acid  methyl  ether  by  potassium 
permanganate  in  acetone-glacial  acetic  acid  solution,  veratric  acid 
also  being  formed.  The  explanation  is  found  in  the  action  of 
HubTs  iodine  solution  on  guaiaretic  acid  methyl  ether  (1  mol.), 


i.  86 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


whereby  a  mixture  of  ^-hydroguaiaretic  acid  methyl  ether  and 
dehydroguaiaretic  acid  methyl  ether ,  C22H24O4,  colourless  crystals, 
m.  p.  178*5 — 179°,  optically  inactive,  is  obtained  in  the  proportion 
of  1:2  by  the  consumption  of  1  mol.  of  iodine.  This  change  is 
represented  by  the  equation 
3C6H3(OMe)o-CH:CMe-CHMe-CH2-C6H3(OMe),= 

C6H3(OMe)2-CH2-CHMe*CHMe*CH2-C6H3(OMe)24- 


CH: 


CMe  OXT 
t  +  6H. 


2C6Hs(OMe)8<c^H^()Mey;()Me 

It  is  probable,  therefore,  that  in  the  preceding  reaction  with 
potassium  permanganate,  a  portion  of  the  guaiaretic  acid  methyl 
ether  undergoes  ring  closure  to  a  naphthalene  derivative  (which  is 
then  oxidised,  yielding  veratric  acid  and  other  products),  the 
hydrogen  produced  reducing  another  portion  to  hydroguaiaretic 
acid  methyl  ether,  which  is  stable  towards  permanganate. 

By  treatment  with  2iVT-sodium  hydroxide  and  methyl  sulphate, 
guaiaconic  acid  yields  a  methyl  ether,  an  amorphous,  yellow 
powder,  m.  p.  94- — 102°,  softening  at  82°,  which,  unlike  guaiaconic 
acid,  does  not  develop  a  blue  colour  with  lead  peroxide.  By  oxida¬ 
tion  with  potassium  permanganate  in  acetone-glacial  acetic  acid 
solution,  the  ether  yields  a  comparatively  large  amount  of  veratric 
acid  and  other  products,  which  were  not  identified. 

Believing  at  first  that  guaiene  was  1  : 2-dimethylnaphthalene,  the 
authors  synthesised  this  substance  as  follows.  By  treatment  of 
their  sodio-derivatives  with  methyl  iodide  in  warm  benzene,  the 
/3-phenylethylmalonic  esters  yield,  respectively,  methyl  $-phenyl- 
ethylmethylmalonate ,  b.  p.  178— 180°/ 18  mm.,  and  th q  ethyl  ester, 
b.  p.  182 — 184°/ 12  mm.,  from  which  phenylethylmethylmalonic 
acid ,  colourless  crystals,  m.  p.  150°  (decomp.),  is  obtained.  At 
150 — 180°,  the  acid  is  converted  into  y-phenyl-a-methylbutyric 
acid ,  b.  p.  167°/ 11  mm.,  the  acid  chloride  of  which,  b.  p. 
125°/ 12  mm.,  is  converted  in  light  petroleum  solution  by 
aluminium  chloride  into  \~keto-2-methyl-\\2\?i\^-tetrahydro- 
naphthalene ,  b.  p.  127 — 131°/12  mm.  This  is  converted  by 
ethereal  magnesium  methyl  iodide  into  \-hydroxy-\  :  2 -dimethyl- 
1  :2  :3  :4:-tetrahydronaphthalene,  b.  p.  135 — 140°/15  mm.,  m.  p. 
64 — 66°,  which  at  160 — 180°  yields  1 : 2-dimethyl- k1 -dihydro - 
naphthalene,  b.  p.  250 — 251°/atm.  or  114 — 116°/15  mm., 
D17  0*9885,  n n  T5763.  The  dibromide  of  the  latter,  a  pale  yellow 
oil,  is  converted  by  boiling  methyl-alcoholic  potassium  hydroxide 
into  2-methvl-l~methylene-h?~dihydronawhthalene ,  b.  p.  157°/ 
15  mm.,  which  yields  1:2 -dimethvlnaphtJialene,  b.  p.  139 — 140°/ 
15  mm.  (vicrate  orange-red  crystals,  m.  p.  129*5 — 130*5°),  by 
boiling  with  glacial  acetic  acid  containing  hydrogen  chloride. 


C.  S. 

Classification  of  Organic  Colouring  Matters.  M. 

Dominikiewicz  ( Ghem .  Zeit.9  1918,  42,  549 — 550,  562 — 564).— 
In  the  method  of  classification  proposed,  the  substances  are 
arranged  under  chief  types  depending  on  the  constitution  of  the 
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nucleus,  these  types  being  subdivided  into  classes.  The  types 
include  the  quinone  type,  the  diphenylmethane  type,  the  saf ranine 
type,  the  indigo  type,  etc.  Sulphur  derivatives  and  substances  of 
unknown  constitution  form  two  separate  classes.  W.  P.  S. 

Tannin  and  the  Synthesis  of  Similar  Substances.  V. 

Emil  Fischer  and  Max  Bergmann  (. Ber .,  1918,  51,  1760 — 1804. 
Compare  A.,  1912,  i,  471,  887;  1913,  i,  479;  1915,  i,  437). — • 
Previous  attempts  to  prepare  pentadigalloylglucose  did  not  lead  to 
the  desired  result,  owing  to  the  unfavourable  properties  of  the 
methylcarbonato-compounds.  Recently,  however,  it  has  been  found 
possible  to  prepare  the  penta-acetyl  derivatives  of  m-  and  p-digallic 
acids  and  the  corresponding  chlorides  in  the  crystalline  state  (A., 
1918,  i,  172);  from  these,  the  penta-(penta-acetyldigalloyl)-glucoses 
have  now  been  prepared,  as  well  as  the  corresponding  penta- 
(digalloyl)-glucoses.  Penta-(m-digalloyl)~0-glucose  is  shown  to  be 
remarkably  similar  to  Chinese  tannin,  the  only  point  of  difference 
noted  being  in  the  specific  rotation  in  aqueous  solution.  Since, 
however,  the  solutions  are  colloidal  in  character  and  their  optical 
activity  is  greatly  influenced  by  small  factors,  the  authors  do  not 
consider  the  discrepancy  is  necessarily  fundamental. 

The  chemistry  of  the  pentagalloylglucoses  has  been  further 
studied  (compare  A.,  1915,  i,  437),  and,  through  the  triacetyl- 
galloyl  derivatives,  it  has  now  been  found  possible  to  isolate  pro¬ 
ducts  which  consist  almost  entirely  of  the  pentagalloyl  derivatives 
of  a-  and  0-glucose  respectively. 

The  preparation  of  1-galloylglucose, 

C6H2(OH)3-CO-0-CH*OE(OH)-CH(OH)'CH-CH(OH)-CH2-OH 

; - ; - 0 - ' 

is  also  described,  this  being  the  first  acyl  derivative  of  glucose  to 
which  a  definite  structure  can  be  with  certainty  assigned.  It  is 
in  all  respects  identical  with  the  glucogallin  isolated  by  Gilson  from 
Chinese  rhubarb  (A.,  1903,  i,  355). 

Penta-acetyl-m-digalloyl  [penta-ace  toxy-m-benzoyloxyb  enzoyl ] 

chloride ,  C6IT2(0Ac)3*C0*0*C6H2(0Ac)2*C0C1,  six-sided  plates, 

m.  p.  180°  (corr.),  after  slight  previous  softening,  is  obtained  by 
the  action  of  phosphorus  pentachloride  on  m-digallic  acid  in  the 
presence  of  chloroform,  and  is  converted  by  methyl  alcohol  in  the 
presence  of  quinoline  into  methyl  penta-acetyl-m-digallate,  m.  p. 
167 — 168°  (corr.)  (compare  A.,  1918,  i,  174).  It  reacts  with 
0-glucose  to  yield  penta~(penta-acetyl-m-digalloyl)-&-glucosc , 

[C6H2(0Ac)3-C0-0*C6H2(0Ac)2'C0]6CflH766, 
two  specimens  of  which  had  [a]},8  +3’79°  and  [o]Jf  +  2’ 60°  in 
s-tetrachloroethane.  \Pcrita-(pe7ita-acetyl-p-digalloyl)-fi- glucose  is 
obtained  in  a  similar  manner;  it  has  [a]f?  +1-54°  (in  5-tetrachloro- 
ethane),  and  resembles  the  m-derivative  so  closely  that  an 
analytical  distinction  is  almost  impossible.]  Penta-(m-di galloyV)- 
fi-glucose  is  prepared  by  deacetylation  of  the  acetyl  derivative  with 
cold  aqueous  sodium  hydroxide  at  0°,  and  is  purified  by  means  of 
the  potassium  salt ;  according  to  the  method  of  separation,  it  forms 
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a  pale  brown,  light,  amorphous  powder,  or  a  compact,  honey-yellow, 
brittle  mass.  When  hydrolysed  by  dilute  sulphuric  acid,  it  gives 
approximately  the  same  amount  of  dextrose  and  gallic  acid  as 
does  Chinese  tannin.  When  treated  with  diazomethane,  it  yields 
penta-(pentamethyldigalloyl)-glucose,  which,  like  the  earlier  pre¬ 
parations,  is  not  perfectly  uniform,  but  which  shows  a  very  close 
analogy  with  the  methyl  derivative  of  the  natural  Chinese  tannin. 
Reacetylation  of  penta-(m-digalloyl) -0-glucose  shows  that  a  certain 
amount  of  change  (possibly  isomerisation  of  the  /3-glucose  to 
a-glucose  derivative)  occurs  either  during  hydrolysis  or  on  treat¬ 
ment  with  acetic  anhydride. 

Pe7ita-{'penta~acetyl-m-digalloyl)-a-glucose  is  prepared  in  the 
same  manner  as  the  0-derivative;  individual  preparations  had 
[a]D  +  30’8°,  +27*7°,  and  +25*5°  (in  s-tetrachloroethane),  point¬ 
ing  to  admixture  with  varying  amounts  of  the  /3-isomeride.  [The 
corresponding  penta-(^penta-acetyl-p-diga,lloyl)-a-glucose  shows  the 
closest  analogy  with  the  /3-compound  ]  Penta-(m-digalloyl)~a~ 
glucose  is  a  pale  brown,  amorphous  powder  which  can  only  be  dis¬ 
tinguished  from  the  0-glucose  derivative  by  its  specific  rotation; 
it  has  [a]p-f43'8°  (in  water),  [aljf  +  35*8°  (in  alcohol),  and 
[«]d  +40*1°  (in  acetone). 

Acetylation  of  Chinese  tannin  yields  a  penta-(penta-acetyldi- 
galloyl)-glucose  closely  similar  to  penta-(penta-acetyl-m-digalloyl)- 
0-glucose;  the  regenerated  tannin,  however,  is  found  to  differ  some¬ 
what  from  the  original  specimen. 

Penta~(triacetylgalloyl)-a-glucose ,  [C6H2(0Ac)s*C0]5C6H706,  is 

prepared  in  the  usual  manner  from  a-glucose  and  triacetylgalloyl- 
chloride;  it  forms  an  amorphous  mass,  having  [a]D  -f  42*7°  to 
-}-46'95°  in  .s-tetrachloroethane.  Deacetylation  is  accomplished  by 
means  of  sodium  acetate  in  aqueous  acetone  solution ;  the  penta- 
galloyl-a-glucose  thus  obtained  is  distinguished  from  the  previous 
preparation  (by  hydrolysis  of  penta-[trimethylcarbonatogalloyl]-a- 
glucose  by  alkali)  by  a  considerably  higher  specific  rotation  in 
aqueous  and  alcoholic  solution,  but  otherwise  the  resemblance  is 
very  close.  On  treatment  with  acetic  anhydride,  the  original 
acetyl  derivative  is  regenerated.  Diazomethane  converts  it  into 
pent a-(trimethylgalloyl) -a-glucose,  identical  with  that  previously 
described  ( loc .  cit .). 

Penta-(triacetylgattoyl)~&-glucose  is  a  pale  yellow,  amorphous 
mass  which  has  [a]p  +5*61°  or  -J-4*1°  in  s-tetrachloroethaue ;  when 
deacetylated,  it  yields  pentagalloyl-0-glucose,  having  fa]J)8+23‘3° 
(in  alcohol),  fa]J>8  4-  13*6°  and  +  131°  in  10%  and  1%  aqueous 
solution.  When  treated  with  diazomethane,  it  gives  a  penta-(tri- 
methylgalloyl) -0-glucose  which,  in  its  properties  and  optical 
activity,  closely  resembles  the  preparation  previously  described 
(A.,  1915,  i,  438^),  but  which,  unlike  the  latter,  could  not  be  caused 
to  crystallise.  Reacetylation  yields  a  product  closely  resembling 
the  original  substance.  Hydrolysis  of  the  two  penta-(triaeetyl- 
galloyl) -glucoses  by  alkali  at  0°  yields  a-  and  0-derivatives  re¬ 
spectively,  which  are  quite  distinct,  although  less  so  than  when 
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sodium  acetate  is  used.  (In  the  case  of  the  corresponding  methyl- 
carbonato-compounds,  practically  identical  products  were  obtained 
when  the  hydrolysis  was  effected  by  alkali  at  the  ordinary  tempera¬ 
ture.) 

P  enta,-(g~acetoxyb  enzoyl)-a-glucose9  [C6H4(0Ac)’C0]5C6H706, 

forms  fine  needles,  m.  p.  158 — 159°  (corr.),  [a]*,6  +124*7°  in  s-tetra- 
chloroethane ;  during  the  preparation,  considerable  quantities  of 
the  /3-isomeride  are  formed,  which  are  removed  during  purification. 
The  corresponding  penta-(p-hydroxybenzoyl)-a-glucose  could  not 
be  caused  to  crystallise,  but  the  specific  rotation  of  the  product 
(  +  163*4°  in  alcohol)  was  considerably  greater  than  that  previously 
found;  on  reacetylation,  it  yielded  the  crystalline  acetyl  derivative 
in  excellent  yield.  The  preparation  of  'penta~($-acetoxybenzoyl)~ 
fi-gluco$e  and  of  penta-(j>~hydroxybenzoyl)-$-glucose  is  also 
described,  but  the  substances  could  not  be  caused  to  crystallise,  and 
are  probably  admixed  with  the  corresponding  a-derivatives. 

l-Triacetylgalloyl-2  : 3  : 5  :  6 -tetra-acetylglucose  is  prepared  from 
acetobromoglucose  and  silver  triacetylgallate ;  it  forms  microscopic 
needles  or  four-sided  leaflets,  m.  p.  125 — 126°  (corr.),  after  slight 
softening,  [a]^  —  24*4°  in  s-tetrachloroethane.  It  may  also  be 
obtained  from  tetra-acetylglucose  and  triacetylgalloyl  chloride. 
When  dissolved  in  alcohol  and  treated  with  ammonia  at  20°,  it 
yields  l-monogalloyl-£-glueose,  microscopic,  oblique  prisms  or  plate¬ 
lets,  m.  p.  214 — 215°  (corr.;  decomp.),  when  rapidly  heated, 
202 — 203°  (corr.;  decomp.)  when  slowly  heated;  it  has  [a]D”25*6° 
in  aqueous  solution.  The  product  is  quite  distinct  from  the  gluco- 
gallic  acid  described  by  Feist  (A.,  1912,  i,  566,  888;  1913,  i,  70). 
When  reacetylated,  it  yields  triacetylgalloyltetra-acetylglucose. 
Its  action  towards  enzymes  has  been  investigated.  Its  identity 
with  glucogallin  is  established  both  by  chemical  tests  and  by 
measurement  of  the  crystals.  1  -Galloyl- ft- glucose  monoacetate 
forms  colourless  needles,  [a]},8  +10*5°  (in  alcohol);  it  has  no  dis¬ 
tinct  m.  p.,  but,  when  rapidly  heated,  is  converted  into  a  viscous, 
turbid  liquid  at  about  150°  after  marked  softening.  l-Galloyl-fi- 
glucosetetraracetate  (?)  crystallises  in  needles,  m.  p.  about 
130 — 137°,  [a]D  +38*7°  (in  alcohol),  but  its  isolation  in  the  pure 
condition  is  not  claimed. 

1-Benzoyltetra-acetylglucose  is  prepared  from  benzoyl  chloride 
and  2:3:5:  6-tetra-acetylglucose,  and  agrees  in  its  properties  with 
the  product  described  by  Zemplen  and  Laszlo  (A.,  1915,  i,  651) 
except  in  specific  rotation  ([ajS  —26*6°  in  chloroform),  l-o -Acet- 
oxy benzoyl-2  :3  :5  :  6-tetra-acetylglucose  crystallises  in  microscopic, 
flat  prisms.  It  has  m.  p.  116 — 117°  (corr.),  [a]^— 41*0°  in  s-tetra- 
chloroe thane.  H.  W. 

Structure  of  /3-Glucosidogallic  Acid.  Emil  Fischer 
and  Max  Bergmann  ( Ber .,  1918,  51,  1804 — 1808). — The  work  of 
Fischer  and  Strauss  (A.,  1913,  i,  180)  has  led  to  the  supposition 
that  j3-glucosidogallic  acid  contains  the  sugar  residue  attached  to 
the  ^hydroxyl  group  of  gallic  acid;  this  hypothesis  is  confirmed  by 
its  conversion  into  glucosyringic  acid  (Mauthner,  A.,  1910,  i,  667). 
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Ethyl  tetra-acetylglucosidogallate  is  converted  by  diazomethane 
into  ethyl  tetra-acetylglucosyringate,  from  which  glucosyringic  acid 
is  obtained  by  hydrolysis  with  barium  hydroxide;  the  free  acid 
has  m.  p.  about  225°  (decomp.)  when  moderately  rapidly  heated 
and  [a]o  —  18*18°  (as  sodium  salt)  in  water. 

Ethyl  triacetylgallate  has  m.  p.  138 — 139°  (corr.)  instead  of 
132—134°  (A.,  1915,  i,  683). 

Ethyl  hexoracetylglucosidogallate  has  m,  p.  176 — -177°  (corr.), 
[a]1,®  — 19*0°  in  tetrachloroethane  solution.  H.  W. 


Digitalis  Substances.  XXXVIII.  H.  Kiliani  (Ber., 
1918,  51,  1613 — -1639.  Compare  A.,  1916,  i,  493). — The  pre¬ 
liminary  crystallisation  from  85%  alcohol  is  unnecessary  in  order 
to  separate  the  digit onin  from  the  gitonin  in  "  crude  digitonin 
amylate”  (Ber.,  1916,  49,  701).  It  suffices  to  dissolve  the  crude 
amylate  in  ten  parts  of  boiling  50%  alcohol;  on  cooling,  gitonin 
material  separates  first  and  pure  digitonin  subsequently. 

A  sample  of  ''soluble  digitonin supplied  by  Merck  proved  to 
be  identical  with  a  new  glucoside  obtained  from  the  final  mother 
liquor  of  the  crude  digitonin  (loc.  cit .). 

The  sugar  syrup  previously  obtained  (loc.  cit.)  could  not  be  made 
to  crystallise,  because  the  sugars  in  the  syrup,  which  had  been 
produced  in  an  alcoholic  medium,  are  present  chiefly  in  the  form 
of  ethyl  glucosides.  After  a  second  hydrolysis  with  hydrochloric 
acid,  a  partial  crystallisation  can  be  effected,  and  ^-galactose 
obtained  by  inoculation;  dextrose,  identified  as  d-gluconic  acid,  is 
present,  and  apparently  also  a  third  sugar,  a  ketose,  since  the 
syrup  is  shown  to  contain  oxalic  and  glycollic  acids.  (The  hydro¬ 
chloric  acid  was  removed  by  silver  oxide,  and  it  is  known  that 
silver  oxide  acts  on  hexoses,  particularly  keto-hexoses,  to  produce 
these  two  acids.) 

During  the  conversion  of  digitogenin,  CgiH^Og,  into  digitogenic 
acid,  CggH^Og,  three  atoms  of  carbon  are  removed.  Their  fate 
has  not  been  ascertained;  it  is  shown  that  they  do  not  appear  as 
acetone,  acetaldehyde,  malonic,  propionic,  or  carbonic  acid. 

Digitogenic  acid  has  [a]D—67*l°  in  aqueous  potassium  hydr¬ 
oxide,  and  forms  a  magnesium  salt,  C23H4208Mg,7H20,  small,  hard 
nodules  of  minute  needles.  /3-Digitogenic  acid  has  [a]D—60*2°  in 
aqueous  potassium  hydroxide,  and  forms  a  magnesium  salt,  micro¬ 
scopic  prisms  and  needles  with  7H20.  The  m,  p.  of  digitogenic 
acid  is  altered  by  crystallisation,  and  is  therefore  no  safe  criterion 
for  identification.  The  acid  is  not  reduced  by  hydrogen  and 
colloidal  palladium,  amalgamated  zinc  and  hydrochloric  acid,  or 
zinc  dust  and  acetic  acid. 

The  acid,  C16H2407,  obtained  by  the  oxidation  of  digitogenic 
acid  in  about  15%  yield  (loc.  cit.),  is  obtained  in  about  27%  yield 
by  oxidising  the  amorphous  precipitate  thrown  down  by  adding 
water  to  the  mother  liquor  of  the  crude  digitogenic  acid.  It  is 
oxidised  by  potassium  permanganate  in  strongly  alkaline  solution, 
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yielding  an  amorphous  acid ,  C15H2207,H20,  decomp.  120 — 130°, 
softening  at  about  70°,  which  forms  an  amorphous  magnesium 
salt,  (CjgH^O^gMggjSH^O. 

The  mother  liquor  of  the  crude  acid,  C16H2407  (loc.  cit.),  con¬ 
tains,  in  addition  to  other  substances,  at  least  two  very  easily 
soluble  acids,  one  of  which  has  been  identified  as  ethylsuccinic  acid. 

The  oxidation  of  gitogenic  acid  by  hot  chromic,  acetic,  and 
sulphuric  acids  yields  an  acid,  C18H2806,  tufts  of  needles,  m.  p. 
210°,  sintering  at  about  206°  ( calcium  salt,  C18H2606Ca,2H20),  an 
acid ,  C19Hg0Oc,  m.  p.  201 — 202°  ( calcium  salt,  C19H2806Ca, 
amorphous),  and  ethylsuccinic  acid. 

Digitoxigenin  is  not  reduced  by  hydrogen  and  colloidal 
palladium,  and  is  oxidised  by  chromic  and  acetic  acids,  yielding  a 
neutral  substance,  C19H2604,  crystals,  m.  p.  185°. 

Digitaligenin  forms  an  acetyl  derivative,  C22H2803Ac2,,  colourless 
prisms  or  needles,  m.  p.  201 — 202°  (digitaligenin  also  has  m.  p, 
201 — 202°,  not  210 — 212°,  as  stated  previously),  and  is  reduced 
in  aqueous  methyl-alcoholic  solution  by  hydrogen  and  colloidal 
palladium,  yielding  a  substance ,  C19H2S(or30)O3,H2O,  crystals,  m.  p. 
182 — 184°,  sintering  at  175°,  which  is  oxidised  by  chromic  and 
acetic  acids,  yielding  a  neutral  substance,  C19H2G(or38)08,  stout 
crystals,  m.  p.  190 — 192°,  and  an  acid,  C14H20O4  (by  analysis)  or 
C^iHjgOg  (by  titration  and  by  analysis  of  the  calcium  salt),  colour¬ 
less  prisms  sintering  at  240 — 245°  without  melting.  C.  S. 

The  Isomeric  Lactones,  Caryophyllin  and  Urson. 

Francis  D.  Dodge  ( J .  Amer.  Chem.  Soc.,  1918,  40,  1917 — 1939).— 
Comparison  of  caryophyllin  and  urson  shows  a  very  close  similarity 
of  these  compounds;  in  strictly  chemical  properties  no  differences 
have  been  observed,  but  the  variations  in  the  physical  properties 
appear  to  warrant  the  conclusion  that  they  are  isomerides  of  very 
similar  structure.  The  balance  of  evidence  is  in  favour  of  a  lactomc 
constitution,  but  in  certain  respects  (practically  instantaneous 
neutralisation  of  alkali  in  alcoholic  solution,  opening  of  lactone  ring 
on  acetylation)  an  unusual  behaviour  is  exhibited. 

Caryophyllin  is  most  readily  obtained  in  the  pure  state  through 
the  potassium  salt,  and  crystallises  in  white  needles  ( +  2H20) ;  the 
anhydrous  substance  has  m.  p.  about  310°  (corr.),  [a]D  +54*5°  in 
alcoholic  solution;  in  a  vacuum  tube  at  280 — 300°  it  sublimes  in 
characteristic  rosettes.  The  potassium  salt  forms  well-defined 
prisms  (+T5H20);  the  anhydrous  salt  has  [a]£°  +63‘4°  in  ethyl 
alcohol,  [a]y5-h67*7°  in  methyl  alcohol.  Analyses  lead  to  the 
formula  C30H49O4K  for  the  salt,  and  hence  to  (C10H16O)3  for  caryo¬ 
phyllin.  The  calcium,  lead ,  magnesium ,  zinc,  and  silver  salts  are 
described. 

Acetylation  of  caryophyllin  under  various  conditions  leads  to  the 
formation  of  diacetylcaryophyllinic  acid  and  acetylcaryophyllin ;  the 
former  substance  is  somewhat  unstable,  but  can  be  obtained  in  the 
pure  state  by  evaporation  of  an  ethereal  solution  of  the  crude 
acetylation  product  at  the  ordinary  temperature.  It  slowly  loses 
acetic  acid  at  the  ordinary  temperature,  and  is  converted  into 
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acetylcaryophyllin  by  boiling  ethyl  alcohol  or  glacial  acetic  acid. 
The  'potassium  salt  is  described.  Acetylcaryophyllin  forms  white, 
efflorescent  needles,  m.  p.  260 — 265°,  and  yields  a  potassium  salt 
which  is  readily  soluble  in  alcohol.  A  very  sparingly  soluble  sub¬ 
stance,  possibly  a  polymeric  acetate,  is  also  obtained  during  the 
acetylation  of  caryophyllin. 

Oxidation  of  caryophyllin  with  fuming  nitric  acid  yields  caryo- 
phyllic  acid,  which  is  shown  to  be  a  somewhat  unstable,  tribasic 
acid,  C27H4503(C02H)3,  giving  a  characteristic,  sparingly  soluble, 
mono-potassium  salt.  When  heated  with  acetic  anhydride  it  yields 
a  compound,  m.  p.  210 — 213°  (slight  decomp.),  which  appears  to  be 
an  acetyl  dilactone,  C31H4606,  a  molecule  of  carbon  dioxide  being 
eliminated  during  the  process. 

Urson  in  its  general  properties  is  very  similar  to  caryophyllin. 
The  most  striking  difference  is  shown  by  the  potassium  salts,  that 
derived  from  urson  being  freely  soluble  in  ethyl  alcohol,  in  which 
the  caryophyllin  salt  is  sparingly  soluble;  a  method  of  separation 
is  based  on  this  dissimilarity.  The  lead ,  zinc ,  magnesium ,  and  am¬ 
monium  (?)  salts  of  urson  are  described.  Urson  diacetate  (diacetyl- 
ursonic  acid)  closely  resembles  the  corresponding  derivative  of 
caryophyllin,  but  is,  in  general,  more  soluble  and  less  stable.  De¬ 
composition  to  the  mono-acetate  occurs  so  readily  that  it  was  found 
impossible  to  prepare  a  pure  compound.  Acetylurson  separates 
from  alcohol  in  plates  or  prisms  (  +  5H20)  quite  different  in  appear¬ 
ance  from  the  caryophyllin  compound.  It  was  not  found  possible 
to  purify  the  product  formed  by  the  oxidation  of  urson  with  fuming 
nitric  acid.  H.  W. 

4-Phenylcoumarins .  II.  Adolf  Sonn  ( Ber .,  1918,  51, 

1829 — 1832.  Compare  A.,  1918,  i,  401).- — Further  examples  of  the 
formation  of  4-phenylcoumarins  are  given. 

Chloroacetylresorcmol  dimethyl  ether,  m.  p.  114 — 115°  after 
softening  at  112°  [Tambor  and  du  Bois  (A.,  1918,  i,  395)  give  119°], 
is  obtained  by  the  action  of  hydrogen  chloride  on  an  ethereal  solu¬ 
tion  of  resorcinol  dimethyl  ether  and  chloroacetonitrile  in  the  pres¬ 
ence  of  zinc  chloride,  and  is  converted  by  potassium  cyanide  into 
cyanoacetylresorcinol  dimethyl  ether ,  prisms  or  plates,  m.  p. 
152 — 153°.  The  latter  condenses  with  phloroglucinol  in  glacial 
acetic  acid  solution  under  the  influence  of  zinc  chloride  and  hydro¬ 
gen  chloride,  yielding  5  :  7 -dihydroxy -27  \kJ-dimethoxy -k-phemylcou- 
marin,  hexagonal  prisms,  m.  p.  232°  (decomp.). 

Similarly,  cyanoacetylcatechol ,  m.  p.  222°  (decomp.),  after  previous 
softening,  condenses  with  phloroglucinol  to  3' :  47 :  5  : 7 -tetrahydroxy- 
±-phe?iylcoumarin,  which,  after  being  purified  through  the  acetyl 
derivative,  forms  platelets  (  +  2H00),  m.  p.  about  270°  (decomp.). 

H.  W. 

Improvements  in  and  Relating  to  Synthetic  Drugs 
[Mydriatic  Alkaloids],  Hagayoshi  Nagai  (Brit.  Pat.  120936). 
—Synthetic  racemic  A-methylmydriatine, 

OH-CHPh-CHMe-NHMe, 


ORGANIC  CHEMISTRY. 


i.  93 


or  its  salts  is  prepared  by  the  condensation  of  benzaldehyde  with 
nitroethane  by  agitation  for  several  hours  at  the  ordinary  tempera¬ 
ture  in  the  presence  of  a  small  quantity  of  a  solution  of  a  weak 
alkali,  such  as  an  alkali  carbonate  or  hydrogen  carbonate,  or  phos¬ 
phate,  or  pyridine,  etc.  The  condensation  product,  phenylnitro- 
propanol,  0H,CHPh*0HMe’N02,  is  separated  by  extraction  with 
ether  and  freed  from  benzaldehyde  by  shaking  the  ethereal  solution 
with  aqueous  sodium  hydrogen  sulphite.  The  oily  residue  is  dis¬ 
solved  in  dilute  alcohol,  the  calculated  quantity  of  formaldehyde  is 
added,  and  the  mixture  is  reduced  at  a  low  temperature  by  adding 
dilute  acetic  acid  and  zinc  dust  The  liquid  is  filtered  and  the  zinc 
precipitated  by  hydrogen  sulphide;  the  solution  is  evaporated  in  a 
vacuum  and  the  resinous  residue  is  shaken  with  dilute  hydrochloric 
acid  and  ether.  The  hydrochloride  of  the  base  is  obtained  by  eva¬ 
porating  the  aqueous  layer,  and  is  recrystallised  from  absolute 
alcohol.  This  synthetic  ephedrine  differs  in  constitution  from 
Fourneau's  ephedrine  (A.,  1907,  i,  762),  and  is  the  racemic  form  of 
natural  ephedrine.  J.  F.  B. 

Alkaloids  of  the  Betel  Nut.  Karl  Freudenberg  ( Ber .,  1918,  5 1 , 
1668 — 1682). — Guvacine  is  1:2:5:  6-tetrahydropyridine-3-carboxylic 
acid  according  to  the  author  (A.,  1918,  i,  403)  and  1 : 2  : 5  :  6-tetra- 
hydropyridine-4-carboxylic  acid  according  to  Hess  and  Liebbrandt 
(A.,  1918,  i,  401).  The  author  now  shows  that  his  view  is  the 
correct  one  by  (i)  the  direct  comparison  (mixed  m.  p/s,  etc.)  of 
corresponding  derivatives  of  guvacine  and  Wohl  and  Johnson's 
1:2:5: 6-tetrahydropyridine-3-carboxylic  acid,  (2)  by  the  identity 
of  A-methylguvacine  with  natural  arecaidine,  and  (3)  by  a  compari¬ 
son  of  dihydroguvacine  with  nipecotinic  acid  and  zsonipecotinic  acid. 
Contrary  to  the  statement  of  Hess  and  Leibbrandt,  dihydroguvacine 
differs  in  every  way  from  fsonipecotinic  acid,  and  is  completely 
identical  with  nipecotinic  acid  (piperidine-3-carboxylic  acid).  Di¬ 
hydroguvacine  has  m.  p.  261°  (decomp.;  corr.),  not  above  320°,  as 
stated  by  Hess  and  Leibbrandt  ( loc .  cit .).  The  nipecotinic  acid 
used  by  Hess  and  Leibbrandt  was  in  reality  almost  pure  fsonipeco- 
tinic  acid.  Several  other  errors  in  their  paper  are  corrected;  for 
example,  A-methylguvacine  (arecaidine,  arecaine),  when  esterified  by 
alcoholic  hydrogen  chloride,  is  not  dem ethylated  at  the  nitrogen 
atom.  C.  S. 

The  Physical  Constants  of  Nicotine.  I.  Specific  Rotatory 
Power  of  Nicotine  in  Aqueous  Solution.  Harry  Jephcott 
(T.,  1919,  115,  104—108). 

Some  Derivatives  of  Pyrrole.  IV.  G.  Karl  Almstrom 
(Annalen,  1918,  416,  279 — 290.  Compare  A.,  1913,  i,  1240;  1915, 
i,  989;  1916,  i,  568). — In  some  reactions  5-hydroxy-4-acetyl-l  :  3-di- 
phenylpyrrole  (A.,  1916,  i,  568)  behaves  as  though  itwerethe5-keto- 
compound.  It  is  not  attacked  by  boiling  alkali  hydroxide  and  benz¬ 
aldehyde,  but  by  heating  with  methyl  iodide  and  alcoholic  sodium 
methoxide  at  100°  yields  a  mixture  of  A-acetybl  :  3-diphenyl  A- 
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methyl-6 -pyrr  alone ,  colourless  crystals,  m.  p.  115 — 116°  ( semicarb - 
azone ,  in.  p.  217°  [decomp.]),  and  1  \  ^-diphenyl A-meihyl-6-pyrrolone, 
colourless  needles,  m.  p.  113 — 114°.  The  latter  of  these  is  also 
obtained  by  heating  the  former  with  moderately  concentrated  sul¬ 
phuric  acid,  and  is  oxidised  by  chromic  and  acetic  acids  to  phenyl - 

methyl tnalein-phtnylim- ide,  Hpj  £^^>NPh,  Pa^e  ye^ow>  quadratic 


plates,  m.  p.  106 — 107°,  from  which  aniline  and  phenylniethyl- 
maleic  anhydride,  m.  p.  94 — 95°,  are  obtained  by  boiling  with 
alcoholic  sodium  ethoxide. 

By  heating  on  the  water-bath  with  2/Y-sodium  hydroxide  and  a 
large  excess  of  methyl  sulphate,  5 -hydroxy-4 -acetyl-1 : 3-diphenyl- 
pyrrole  yields  1  : 3-diphenyl-4-methyl-5-pyrrolone  and  A-acetyl-d - 
methoxy-1 :3-diphenylpyrrole,  colourless  crystals,  m.  p.  101°,  which 
forms  a  semicarh azone,  pale  yellow  crystals,  m.  p.  215°  (decomp.), 
yields  1 : 3-diphenyl- 5-pyrrolone  by  heating  with  moderately  concen¬ 
trated  sulphuric  acid,  and  is  converted  into  A-cinnarnoyl-6-methoxy - 
1:3 -diphenyl pyrrole,  yellow  crystals,  m.  p.  Ill — 112°,  by  heating 
with  aqueous-alcoholic  sodium  hydroxide  and  benzaldehyde. 

1 :  3-Diphenyl  -  4  -  ethyl  -  5  -  pyrrol  one,  colourless  plates,  m.  p. 
118 — 119°,  yields  phenyl ethylmaleinphenylimide,  yellow,  rhombic 
plates,  m.  p.  79 — 80°,  by  oxidation,  from  which  aniline  and  phenyl- 
ethylmaleic  anhydride,  m.  p.  46°,  are  obtained  by  the  action  of 
sodium  ethoxide. 

5 -Hydroxy-4 -acetyl-1  : 3-diphenylpyrrole  does  not  yield  crystalline 
products  by  treatment  with  acetic  anhydride,  diazomethane,  or 
acetyl  chloride,  but  it  reacts  with  magnesium  methyl  iodide  and  then 
with  acetyl  chloride  to  form  a  substance,  C18H1503N,  colourless 
needles,  m.  p.  119 — 120°.  C.  S. 


General  Reaction  of  Ketones.  I.  Guareschi  ( Gazzetta , 

1918,  48,  ii,  83 — -98). — The  author  has  extended  his  work  on  the 
condensation  of  ketones  with  ethyl  cyanoacetate  in  presence  of 
ammonia  or  an  amine  (A.,  1902,  i,  819)  to  benzyl  methyl  ketone  and 
its  homologues  in  order  to  ascertain  which  ketones  react  incom¬ 
pletely  or  not  at  all  with  the  cyanoacetate,  and  to  study  the  manner 
in  which  the  new  compounds  decompose  with  formation  of  hydro¬ 
carbons. 

3  :  6-Dicyano- 2  : 6-dike  t  o  A-h  e  n  zylA-met  h  y  l  pi  p  e  ri  d  in  e , 

CH2Ph.CMe<^^J;gg>NH, 

the  1-ammonium  derivative  of  which  is  formed  from  benzyl  methyl 
ketone,  ethyl  cyanoacetate,  and  ammonia,  crystallises  in  shining 
needles  or  prisms,  m.  p.  255- — 257°,  and  has  an  acid  reaction  in 
aqueous  solution;  its  ammonium  salt  is  crystalline,  and  in  aqueous 
solution  decomposes  with  difficulty  into  toluene  and  the  ammonium 
derivative  of  3  : 5-dicyano-2  :  6-diketo-4-methyl-A3-tetrahydropyridine, 

UiVle^CH(CN)*C0^  4* 
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With  bromine  water  3  :  5-dicyano-2  : 6-diketo-4-benzyl 4-methyl- 
piperidine  gives  a  dibromo-derivative,  which,  when  boiled  with  alco¬ 
hol,  best  with  addition  of  a  little  formic  acid,  rapidly  loses  bromine, 
yielding  3  : 5  -dicyan  o-4 - h  en zylA-rn  e t hyltrim e t hyl en  edicarb owimide , 

CHoPh-CMe  m.  p.  266—268°. 

-  ^(J(CN)*(Jhr 

jS-Phenylethyl  methyl  ketone  yields  3 : 5-dicyano-2  :  6-diketo-4-j8- 
phenylethyl-4-methylpiperidiiie,  which  has  been  already  described. 

3  :5-Dicyano-2  :  6- diketo-k-benzylA-cthylpiperidine , 


CH2Ph-CEt<^g);CO>NH] 

obtained  from  benzyl  ethyl  ketone,  forms  crystals,  m.  p.  222—226°, 
which  absorb  bromine,  giving  the  dibromo-derivative.  The  latter 
loses  its  bromine  when  boiled  with  alcohol  and  formic  acid,  yielding 
3  : 5-dicyano-k-ben  zyl-A-  m  ethylt  rim  e  t  hyl  a  n  cdi  c  a  rb  on  i  m  ide , 


m.  p.  226—228°. 

3  :5 -Dicyano-2  :  Q-diketo-k-iH-phenyletliyl-A.-ethyl'pi'peridine, 


CH,Pb-CH,-CEt<^|cNj-CO>NH> 

2>repared  from  /3-phenyletlivl  ethyl  ketone,  forms  crystals,  m.  p. 
181—183°. 

3  :  <y-I)icyano-2  :  §-diketo-k-b  enzyl-^-propylpiperidine , 


CH,Ph.CP,-<CjJ{™{:“>NH, 

forms  white  crystals,  m.  p.  225°. 

3  :  5-/)icyano~2  :  6 - di k t 1 o~4 -benzyl-A-is opropy l pipe i idi n e , 

CH,Ph-CP,<™<!g>;«>t<H. 

forms  colourless  needles,  m.  p.  248*5 — 249*5°.  When  treated  with 
alcohol  and  formic  acid,  its  dibromo-derivative  decomposes,  yielding 
a  colourless,  crystalline  compound ,  m.  p.  255 — 257°,  which  is  prob¬ 
ably  3  : 5-dicyano~4-benzyl-4-isopropyltrimethylenedicarbonimide. 

Benzyl  isobutyl  ketone  condenses  with  ethyl  cyanoacetate  and 
ammonia,  giving  a  small  quantity  of  a  compound  which  crystallises 
in  needles,  m.  p.  223 — 225°,  but  was  not  analysed. 

With  sodium  hydrogen  sulphite,  benzyl  methyl  ketone,  £-phenyl- 
ethyl  methyl  ketone,  and  benzyl  ethyl  ketone  form  crystalline  com¬ 
pounds,  but  this  is  apparently  not  the  case  with  /3-phenylethyl  ethyl 
ketone  or  benzyl  isobutyl  ketone.  T.  H.  P. 


The  Three  Phenacylaminobenzoic  Acids.  M.  Scholtz 
(Ber.,  1918,  51,  1645 — 1653). — The  three  aminobenzoic  acids  react 
with  (o-bromo acetophenone  in  boiling  alcohol  to  form  o -phenacyl¬ 
aminobenzoic  acid,  C0Ph,CH2*NH*C6H4,C02H,  yellow  leaflets,  m.  p. 
190°  (j)h tnylhydrazone ,  yellow  needles,  m.  p.  156°),  the  m dsomeride, 

e  2 
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colourless  crystals,  m.  p.  202°,  and  the  p -isomeride,  colourless 
needles,  m,  p.  211°  respectively.  If  alkali  hydroxide  or  carbonate 
also  is  present  in  the  reaction  in  the  case  of  the  ortho-  and  para- 
compounds,  a  by-product  is  the  phenucyl  ester, 

C0Ph-CH2-NH-C6H4-C0-0*CH2-C0Ph 
(o -ester,  hair-like  crystals,  m.  p.  180° ;  p-ester,  colourless  needles, 
m.  p.  186°).  By  treatment  with  boiling  acetic  anhydride  m-  and 
y}-phenacylaminobenzoic  acids  are  converted  into  the  corresponding 
N -acetyl  derivatives,  pointed  prisms,  m.  p.  217°,  and  leaflets,  m.  p. 
176°,  respectively,  but  the  ortho-compound  is  converted  into  a  sub¬ 
stance ,  C17Hn02N,  colourless  needles,  m.  p. 
288°,  which  is  regarded  as  &-hydroxy-3-keto- 
1  -  phenylpi'opcnylene  -2:1-  indole  (annexed 
formula).  It  develops  a  blood-red  coloration 
with  alcoholic  ferric  chloride,  forms  a  di- 
bromide ,  C17Hn02NBr2,  pale  yellow  needles, 
m.  p.  265°,  and  is  converted  by  hot  aqueous 
alcoholic  potassium  hydroxide  into  the  potassium  salt  of  an  acid , 
C17H1303N,  colourless  needles,  m.  p.  300°  (decomp.),  which  does  not 
give  a  coloration  with  ferric  chloride,  forms  a  dibromide ,  pale  yellow 
needles,  and  yields  a  phenylhydrazone ,  yellow  needles,  m.  p.  221°, 
and  is  therefore  regarded  as  indoxyl-2-(3-cinn ami c  acid , 

coH4<NH>  CH-CPh:CH-C02H. 


OH 

Ph 

C 

C 

H 

/s\cX\CH 
1  *  1 

5 

\4/ 

1  N 

10 

— -CO 

It  is  acetylated  by  warming  with  acetic  anhydride,  but  the  product, 
Ci7Hi203NAc,  rhombic  crystals,  m.  p.  167°,  no  longer  exhibits  the 
properties  of  an  acid ;  it  regenerates  indoxylcinnamic  acid  after  pro¬ 
longed  boiling  with  aqueous  sodium  hydroxide. 

By  boiling  with  phenylhydrazine  in  glacial  acetic  acid  all  three 
phenacylaminobenzoic  acids  yield  the  phenylhydrazone  of  s-phen- 
acylphenylhydrazine,  NHPh*NlCPh'CH2*NH*NHPh,  yellow  needles, 
m.  p.  147°  ( acetyl  derivative,  Co0H19N4Ac,  yellow  crystals,  m.  p. 
201°). 

w-Bromoacetophenone  and  phenylhydrazine  react  in  boiling  alco¬ 
hol  to  form,  not  the  preceding  compound,  but  a  substance , 
colourless  needles,  m.  p.  174°,  which  is  regarded  as  tetra- 


phenyl-$-tetracarbazone , 


28  24X1  4  y 

CPh-CH.-NPh-N  ,  .  . 

N-NPh-CH-CPh’  “d  13  1S°menC  Wlth 
the  substance,  m.  p.  137°,  obtained  by  Hess  in  1886  from  the  same 
two  reagents  in  alcoholic  solution  at  0°.  C.  S. 


Aldehyde  Derivatives  of  Rhodanines  and  their  Fission 
Products.  I.  Rudolf Andreasch  (Monatsh.,  1918,39,  419 — 440). 
— A  study  of  the  oxidation,  reduction,  and  fission  of  various  con¬ 
densation  products  of  aldehydes  and  rhodanines. 

A  solution  of  phenylbenzylidenerhodanine  in  boiling  glacial  acetic 
acid  is  oxidised  by  bromine  to  phenylbenzylidenethiocarbimideglycol- 
lide,  m.  p.  209°  (compare  A.,  1917,  i,  663,  in  which  the  m.  p.  is  given 
as  239°  in  error) ;  similarly,  phenyl-o-nitrobenzylidenerhodanine 
yields  phenyl  -  o  -  nitrobenzylidenethiocarbimidegly collide,  woolly 
needles,  m.  p.  204°. 
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The  following  substances  have  been  prepared  with  a  view  to  the 
study  of  their  reduction :  b-ethylrhodanine  (from  ethyl  a-bromo- 
butyrate  and  ammonium  dithiocarbamate),  yellowish-white,  crystal¬ 
line  powder,  m.  p.  105°;  3 -phenyl-§-ethylidenerhodanine,  thin,  pale 
yellow  plates,  m.  p.  123°;  3-phenyl-5~ethylrhodanine,  pale  yellow 
needles,  m.  p.  83°;  o -nitrobenzyl  phenyldithiocarbamate , 

NHPh-CS:S-CH2-C6H4*N02, 

sulphur-yellow  needles,  m.  p.  120 — 121°.  Attempts  to  reduce  ethyl- 
idenerhodanine  and  phenylethylidenerhodanine  have  not  yielded 
satisfactory  results  up  to  the  present. 

The  various  aldehyde  condensation  products  of  the  rhodanines  are 
found  to  be  decomposed  with  widely  differing  velocities  by  alkali ; 
those  containing  a  hydroxy-group  in  the  phenyl  residue  are  particu¬ 
larly  resistant,  so  that,  in  general,  they  are  only  decomposed  under 
conditions  which  lead  to  the  further  degradation  of  their  fission 
products.  The  most  suitable  reagent  is  a  solution  of  sodium  amyl- 
oxide  in  amyl  alcohol,  probably  by  reason  of  the  higher  temperature 
which  can  be  attained.  Under  these  conditions,  phenylpiperonyl- 
idenerhodanine  yields  phenyl thiocarbimide  and  methylenedioxy-a~ 
thiolcinndmic  acid ,  CH202ICgH3*CHIC(SH),C02H,  yellow,  micro¬ 
scopic  needles,  which  begin  to  decompose  at  ca.  170°  and  are  com¬ 
pletely  molten  at  208 — 210°.  The  latter  acid  is  transformed  by 
iodine  into  disuljMdo b isme t hylenedioxy  cinnamic  acid ,  m.  p.  228°. 
Sim.il arl y ,  p -hydroxy -TL\-methoxy-a- thiolcinnamic  add , 
OH-CGH3(OMeVCH:C(SH) -COoH, 
pale  chrome-yellow,  rhombic  plates,  in.  p.  183°  after  softening  at 
170°,  is  obtained  from  tlie  condensation  product  of  vanillin  and 
plienylrhodanine,  whilst  the  anhydride  of  o-hydroxy-a-thiolcinnamic 
acid  (m.  p.  of  benzyl  derivative,  164 — 165°)  is  prepared  from 
phenyl-o-hydroxybenzylidenethiocarbimideglycollide.  Phenylfuryl- 
idenerhodanine  yields  furylthiolacrylic  acid , 

C4H3b-CH:C(SH)-C02H, 

fine  needles,  m.  p.  102 — 103°,  which  is  transformed  by  iodine  into 
the  corresponding  disidphido-acid,  lemon-yellow  needles  or  hexagonal 
plates,  m.  p.  190 — 191°.  Fission  of  jp-hydroxybenzylidenerhodanine, 
m.  p.  274°  after  softening  at  260°,  did  not  lead  to  the  isolation  of 
p-hydroxy-a-thiolcinnamie  acid,  but  its  formation  was  proved  by 
the  separation  of  its  benzyl  derivative,  colourless,  microscopic 
needles,  m.  p.  183°.  The  free  acid,  chrome-yellow  needles,  m.  p. 
186°,  vras  prepared  by  the  action  of  a  solution  of  sodium  amyl  oxide 
in  hot  amyl  alcohol  on  ph  e nyl-p-hydroxy b enzylidenerhodaninc , 
cadmium-yellow  needles,  in.  p.  285°.  The  corresponding  disulphido- 
acid  is  a  yellow,  crystalline  powder,  m.  p.  197°.  ip-Dim  ethylamino - 
a-thiolcinnarnic  acid  has  m.  p.  160°;  the  corresponding  disulphido - 
acid  is  a  scarlet  powder,  m.  p.  198°. 

p ^Aminobenzylidenerhodanine  forms  fine,  woolly  needles  resem¬ 
bling  chromium  trioxide  which  soften  at  about  200°,  and  are  not 
completely  melted  at  290°;  2  'A-diketo-b-'p-aminobenzylidenethiazol- 

idine ,  ^>C;CH*C8H  *NH25  is  a  dark  reddish-brown  powder 

NH‘CCr  0  4  z 
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which  further  darkens  from  about  200°,  and  has  no  definite  in.  p. 
Attempts  to  decompose  these  substances,  as  also  phenyl-o-nitrobenzyl- 
idenerhodanine,  by  alkali  led  to  negative  results.  H.  W. 

Parabanic  Acid.  Robert Behrend and  Adolf  Asche  ( Annalen , 
1918,  416,  226 — 228). — Parabanic  acid  can  be  obtained  in  about 
33%  yield  by  rapidly  adding  8*4  grains  of  uric  acid  to  39  c.c.  of 
nitric  acid,  D  1*3,  heated  at  70°,  evaporating  the  solution  to  dry¬ 
ness,  and  evaporating  the  residue  two  or  three  times  with  nitric 
acid,  D  1'4,  until  the  evolution  of  gas  ceases.  The  product  is 
crystallised  from  boiling  water.  C.  S. 

New  Compounds  to  be  employed  as  Colouring  Matters  or 
in  the  Production  of  Colouring  Matters.  Andrea  Angel 
(Eng.  Pat.,  121347,  1917). — A  new  type  of  compounds,  for  which 
the  name  of  “  parazenes  ”  is  suggested,  contains  two  benzene  nuclei 
(or  nuclei  of  benzene  derivatives  or  other  cyclic  groups)  linked 
together  through  four  para-carbon  atoms  of  the  nuclei  by  two 
nitrogen  atoms.  Of  the  three  phases  of  the  formula  which  may 
be  assigned  to  parazene,  two  (I  and  III)  become  identical  in  the 
absence  of  unsym metrical  substitution : 


(I.)  (II,)  (HI.) 


Parazenes  are  prepared  by  heating  a  paralialogen  substituted 
aniline  or  a-naphthylamine,  or  derivatives  of  either  containing 
indifferent  groups  in  the  nuclei,  with  a  condensing  agent, 
such  as  zinc  chloride,  ferric  chloride,  aluminium  chloride, 
or  phosphoric  oxide.  The  product  of  the  reaction  is  a 
liydroxyparazene,  which  is  converted  by  reduction  into  para- 
zene.  The  parazene  thus  obtained  from  p-chloroaniline  is  a 
dark  blue  powder  -which,  when  dissolved  in  dilute  acetic  acid, 
may  be  used  for  dyeing  wool  or  silk.  Special  colouring  matters 
may  be  produced  by  introducing  auxochromic  groups  by 
the  ordinary  methods.  Parazenes  will  form  salts  with  acids  by 
addition  to  one  db  both  of  the  nitrogen  atoms.  [See,  further, 
J.  Soc.  Chein .  Ind .,  1919,  February.]  C.  A.  M. 

Interaction  of  Aliphatic  Diazo-compounds  and  Diphenyl- 
keten.  J.  Sureda  y  Blanes  (Anal.  Fis.  Quim.,  1918,  16,  611 — 624), 
— With  phenyldiazomethane,  diphenylketen  produces  a  substance , 
C%HinON2,  white  crystals,  m.  p.  196°.  Diphenyldiazomethane  and 
diphenylketen  yield  yellow  crystals ,  m.  p.  133 — 135°  (decomp.). 
The  product  from  diphenylenediazomethane  and  diphenylketen  is 
a  dark  yellow  ' powder ,  m.  p.  157°  (decomp.).  The  constitution  of 
these  substances  is  being  further  investigated.  A.  J.  W. 
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Preparation  of  True  Vat  Dyes  from  Di-  and  Tri-aryl- 
methane  Dyes.  Heinrich  Wieland  (D.R.-P.  308298  ;  from 
Client .  Zentr.,  1918,  ii,  782 — 783). — By  treatment  of  the  dyes  with 
alkali  hyposulphite  solution,  colourless  alkali  salts  are  obtained 
which  are  soluble  in  water,  and  are  reoxidised  to  the  original 
dyes  with  extraordinary  rapidity  by  atmospheric  oxygen.  For 
example,  crystal  violet  yields  sodium  hexamethyltriaminotriphenyl- 
methanesulphonate,  C(CGII4’NMe2)3#S03Na,  crystallising  in  glisten 
ing  needles.  H.  W.  B. 


Some  Derivatives  of  Isatin.  Andre  Meyer  ( Compt .  rend. 
1918,  167,  1070 — 1073). — When  the  amino-oxindole  obtained  by 
the  reduction  of  isat oxime  with  tin  and  hydrochloric  acid  is 
oxidised  by  potassium  ferricyanide  in  dilute  solution,  in  addition 
to  isatin,  a  small  amount  of  a  red  compound  is  obtained.  If  the 
isatoxime  is  reduced  by  zinc  and  acetic  acid,  the  zinc  salt, 
C1GHs02N2Zn,  of  this  red  compound  is  obtained.  From  its 
behaviour  on  reduction  with  sodium  hyposulphite  or  when  dis¬ 
solved  in  sulphuric  acid,  the  author  considers  that  the  red  com¬ 
pound  is  probably  identical  with 
Wahl  and  Bagard's  f'soindigotin. 

Mixed  rubazonic  acids  of  the  isatin 
series  may  be  prepared  by  condensing, 
in  alcoholic  solution,  amino-anti- 
pyrine  with  isatin,  5-bromoisatin, 
5  :  7-dibromoisatin,  and  naphthisatin.  They  have  the  general  con¬ 
stitution  (annexed  formula),  where  X  represents  the  substituted 
benzene  or  naphthalene  nucleus.  W.  G. 


MeC 

MeN 


C- 

CO 


■x~c 


X 


NPh 


NH 


Derivatives  of  the  Indole  and  Indigotin  Groups  Sub¬ 
stituted  at  the  Nitrogen  Atom.  August  xIlbert  (Annalcn, 
1918,  416,  240—278.  Compare  A.,  191G,  i,  821). — -l-Hydroxy-2- 
thio-3-benzoyloxyoxindole  (A.,  1915,  i,  595)  only  reacts  in  the  thion 
form  in  forming  the  acetyl  derivative.  In  all  other  cases,  it  reacts 

in  the  thiol-form,  For  example,  it 

reacts  with  phenylhydrazine  in  cold  alcoholic  or  glacial  acetic  acid 
solution  to  form  2-thiol-3-henzoyloxyoxindole/phenylhydrazonc 

hydrate,  NHPh-NH-N(OH)<^^“>CH-OBz,  pale  yellow  plates, 

m.  p.  123 — 126°  (decomp.),  which  is  also  formed  from  the  acetyl 
derivative,  acetic  acid  being  eliminated.  The  phenylhydrazone 
hydrate  is  interesting  in  that  the  sulphur  can  be  extraordinarily 
easily  eliminated.  Nj  2-Sodium  hydroxide  converts  it  into 
1  :  V -bis phenylhy dr azinoindigotin, 


P  FT 

ufiu^N(NH*NHPh) 


>c:c<S3 


N(NH-NHPh) 


>C1H 


4’ 


red,  rectangular  plates,  decomp.  237 — 240°,  darkening  at  230°,  in 
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which,  the  presence  of  the  two  carbonyl  groups  is  shown  (1)  by 
heating  on  the  water-bath  with  aniline  or  p-toluidine  and  its 
hydrochloride,  whereby  the  hydrochloride  of  the  anil, 

C40H32N8,2HC1, 

steel-blue  needles,  decomp.  240°,  or  of  the  ip-tolil,  greenish-blue 
crystals,  decomp.  218 — 223°,  is  obtained,  and  (2)  by  heating  with 
phenylhydrazine  and  its  hydrochloride,  whereby  the  bisphenyl- 
hydrazone ,  C40H34N10,  yellow  plates,  decomp.  200 — 206°,  is 

obtained. 

Certain  reactions  indicate  that  1 :  l'-bisphenylhydrazinoindigotin 
is  able  to  react  in  the  tautomeric  enolic  form, 


c  H  <9  (OH) - >0-n<?(OH) - > 

6  4  isf(:N-:NHPhy  TSf(:N-NHPh)  r>  < 


Thus  the  substance  is  insoluble  in  dilute  aqueous  sodium  hydr¬ 
oxide,  and  is  only  sparingly  soluble  in  alcohol,  but  dissolves 
extremely  easily  in  alcoholic  sodium  hydroxide,  the  colour  of  the 
solution  changing  from  yellow  to  blood-red;  the  yellow  colour  is 
regenerated  by  the  addition  of  water.  These  colour  changes  are 
still  more  pronounced  in  the  case  of  the  1 :  l'-bisphenylmethyl- 
hydrazinoindigotin  mentioned  below ;  the  yellow  colour  of  its 
alcoholic  solution  is  changed  to  dark  green  by  alcoholic  potassium 
hydroxide,  and  is  regenerated  by  the  addition  of  water.  The 
presence  of  two  hydroxyl  groups  is  proved  by  means  of  benzoyl 
chloride.  1 :  l'-Bisphenylhydrazinoindigotin  is  boiled  with  lOiV’- 
sodium  hydroxide  until  the  dark  red  sodium  derivative  is  formed, 
the  mixture  is  then  cooled  and  treated  with  benzoyl  chloride, 
whereby,  according  to  the  conditions,  the  dibenzoyl  derivative, 

^H^N^NH-NBzPh^’^'^^NH-NBzPhy^0^4’  yelIowish~red 
needles,  m.  p.  190 — 191°  (this  forms  a  bisphenylhydrazone , 


tt  <^C(:N-NHPh)--'>r,.r/C(:N-NHPh)-> 

°6tL4\]s[/NH*NBzPh)'^lj-b^-'Nr^'NrTT.-NrBzP^^1  «m4’  Pale  yelJow 


N(NH-NBzPh)- 


plates  containing  2H,0,  m.  p.  140 — 145°  [hydrated]  or  186 — 189° 
[decomp.;  anhydrous]),  or  the  tetrabenzoyl  derivative, 


C6H 


<9(OBz) - >f,f<C(°Bz) - 

4  lsr(:N-NBzPh)  N(:N-NBzPh) 


>c6h 


4’ 


yellow  or  yellowish-brown,  rhombic  plates,  m.  p.  158 — 159°,  is 
obtained.  The  tetrabenzoyl  derivative  is  converted  into  the 
dibenzoyl  derivative  by  careful  treatment  with  sodium  ethoxide, 
and  into  the  bisphenylhydrazone  of  the  latter  by  warming  with 
phenylhydrazine  and  its  hydrochloride  at  50°. 

By  treatment  with  as-phenylmethylhydrazine,  l-hydroxy-3- 
benzoyloxy-2-thi*o-oxindole  is  converted  into  a  phenylmethylhydr- 
azone,  which  could  not  be  obtained  crystalline,  and  is  readily 
changed  by  Nj 2-sodium  hydroxide  into  1:1  -bisphenylmethyl- 
hydra zin oindig o tin,  C30H26O2N6,  yellow  or  yellowish-red  needles, 
m.  p.  202°  (bisphenylhydrazone ,  C42Hg8N10,  yellowish-brown  plates, 
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decomp.  165°).  This  reacts  with  cold  alcoholic  potassium  ethoxide 
and  methyl  sulphate  to  form  the  dimethyl  ether , 

r  tt  <9(0Me) - >r-o<?^0Me^  >c  H 

°6H4^N(:N-NMePh)^°^^N(:N-NMePh)^0 

dark  bluish-red  plates,  m.  p.  105°,  and  its  sodium  derivative  reacts 

with  benzoyl  chloride  to  form  only  a  dibenzoyl  derivative, 

^(^(OBz)  >c.c<C(OBz)  ^  ^ 

6  4  J*(:N-NMePby  #  17 ( !  N  *  N MePb )  6  4’ 

yellow,  quadratic  plates,  m.  p.  150 — 151°.  The  dibenzoyl  deriv¬ 
ative  is  converted  into  the  preceding  bisphenylhydrazone,  decomp. 
165°,  by  warming  with  phenylhydrazine,  the  two  benzoyl  groups 
being  eliminated. 

1  : 1  r-Bis- p - brom oph e nylhydrazinoindigot in,  C^gH^C^N 6B r2 ,  f orm s 
orange-yellow,  rectangular  plates,  m.  p.  247°  (decomp.),  and  is 
converted  by  warm  aniline  and  aniline  hydrochloride  into  the 
hydrochloride  of  the  anil ,  C40H3flNsBr2,2HCl,  blackish-blue,  micro¬ 
scopic  plates,  m.  p.  227 — 231°  (decomp.). 

The  preceding  bisphenylhydrazino-  and  substituted  bisphenyl- 
hydrazino-indigotins  do  not  yield  vat  dyes  on  reduction,  but, 
undergo  profound  decomposition,  the  products  depending  on  the 
nature  of  the  reducing  agent.  The  course  of  the  reduction  in  acid 
media  will  be  described  in  a  later  paper.  The  reduction  of 
1  :  l'-bisphenylhvdrazinoindigotin  suspended  in  benzene  by  alcoholic 
ammonium  sulphide  yields  dihydroindigotin,  aniline,  and  ammonia. 
Its  reduction  by  A-sodium  hydroxide  and  zinc  dust  in  an  atmo¬ 
sphere  of  coal  gas  for  six  days  yields  a  pale  yellow  solution,  from 
which  is  precipitated  by  means  of  atmospheric  oxygen  a  dark  blue 
zinc  salt,  probably  of  1 :  l'-diaminoindigotin,  from  which  is  liberated 
by  dilute  hydrochloric  acid  the  hydrochloride  of  indig otin- 1:1/- 
Qn> _ -0zz~rC  -CO 

imide ,  i  <  l  1 '  ,  violet,  rectangular  plates,  decomp. 

185°.  This  base  forms  an  acetyl  derivative,  a  very  sparingly 
soluble  sulphate ,  2C1GH9Q2N3,H9SOi,  needles,  and  other  crystalline 
salts,  and  is  a  true  vat  dye,  yielding  with  alkaline  sodium  hypo¬ 
sulphite  a  yellow  vat  from  which  the  imide  is  regenerated  by  means 
of  oxygen.  The  preceding  zinc  salt  yields  dihydroindigotin  by 
reduction.  C.  S. 


Compounds  Derived  from  Proteins  by  Energetic  Treat¬ 
ment  with  Nitric  Acid.  VII.  Carl  Th.  Morner  ( Zeitsch . 
physiol.  Ghem .,  1918,  103,  80 — 83.  Compare  A.,  1918,  i,  198).— 
The  occurrence  of  5-nitroglyoxaline-4-carboxylic  and  glyoxaline-4- 
glyoxylic  acids,  both  oxidation  products  of  histidine,  among  the 
products  of  the  oxidation  of  protein,  is  confirmed  (see  Knoop,  A., 
1918,  i,  412).  H.  W.  B. 

Hydrolysis  of  Kafirin.  I).  Breese  Jones  and  Carl  O.  Johns 
(« 7 .  Biol.  Ghem .,  1918,  36,  323 — 334). — Kafirin,  the  alcohol- 
soluble  protein  of  kafir  ( Andropogon  sorghum),  contains  1 1  2% 
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glutamic  acid,  15*4%  leucine,  8*1%  alanine,  7-8%  proline,  5*5% 
tyrosine,  4*3%  valine,  3*5%  ammonia,  2*3%  phenylalanine,  2*3% 
aspartic  acid,  1*6%  arginine,  1*1%  histidine,  0*95%  lysine,  and 
0*84%  cystine.  Tryptophan  is  also  present,  hut  glycine  is  absent. 
Ivafirin  therefore  closely  resembles  zein,  the  alcohol-soluble  protein 
of  maize,  except  in  regard  to  its  content  of  tryptophan. 

H.  W.  B. 

Proteins  of  the  Peanut,  Arachis  hypogaea.  Ill,  The 
Hydrolysis  of  Arachin.  Carl  O.  Johns  and  D.  Breese  Jones 
(J.  Biol.  Che?n 1918,  36,  491 — 500.  Compare  preceding  abstract). 
— Arachin  contains  16*7%  glutamic  acid,  13*5%  arginine,  5*5% 
tyrosine,  5*3%  aspartic  acid,  5*0%  lysine,  4*1%  alanine,  3*9%  leucine, 
2*6%  phenylalanine,  2*0%  ammonia,  1*9%  histidine,  1*4%  proline, 
1*1%  valine,  and  0*9%  cystine.  Tryptophan  is  present,  glycine 
absent.  H.  W/B. 

Chemical  Study  of  Enzyme  Action.  K.  G.  Falk  ( Science , 
1918,  47,  423—429;  from  Physiol.  Abstr.,  1918,  3,  407).— The 
chemical  nature  of  enzymes  is  discussed  in  the  light  of  the  results 
of  experiments  previously  published  (compare  A.,  1917,  i,  598). 

H.  W.  B. 

Studies  in  Fermentation.  III.  Pepsin  and  Peptic 
Digestion.  W.  Biedermann  {Ferment for sch.,  1917,  2,  1 — 57  ;  from 
(Jhem.  7jentr .,  1918,  ii,  741 — 742.  Compare  A.,  1917,  i,  62).— A 
suspension  of  coagulated  egg  white  in  water  can  be  employed  for 
detecting  a  small  amount  of  pepsin.  The  former  is  prepared  from 
dried  commercial  egg  albumin  by  dissolving  in  water,  acidifying 
with  acetic  acid,  adding  sodium  chloride,  and  then  heating  to  the 
boiling  point  with  continual  stirring.  The  protein  separates  in  very 
finely  divided  flocks,  which  after  washing  and  pressing  can  be 
rubbed  up  with  a  little  glycerol  to  form  a  paste,  in  which  form  it 
can  be  preserved  indefinitely.  A  small  fragment  about  the  size  of  a 
pea  in  10  c.c.  of  water  forms  a  milky  fluid  which  does  not  yield  a 
perceptible  sediment  for  several  hours.  On  digestion  with  a  trace  of 
pepsin  and  hydrochloric  acid,  the  turbidity  quickly  disappears. 

Fibrin  is  dissolved  by  dilute  hydrochloric  acid  even  in  the  absence 
of  pepsin.  Repeated  addition  of  fibrin  results  in  an  increased  rate 
of  solution,  which  appears  to  indicate  that  an  autolytic  or  peptic 
enzyme  is  closely  associated  with  fibrin  or  is  formed  from  the  fibrin 
by  hydrolysis.  If  the  fibrin  is  boiled  prior  to  the  experiment,  it  does 
not  dissolve  so  readily  in  the  dilute  acid.  H.  W.  B. 

Trypsin,  and  a  New  Method  of  Purifying  Enzymes. 

Joseph  T.  Wood  (J.  Soc.  Ghem .  Ind.,  1918,  37,  313 — 315t). — It 
has  been  stated  by  Holzberg  (A.,  1913,  i,  662)  that  when  a  saturated 
solution  of  saf  ranine  is  added  to  a  neutral  or  very  faintly  alkaline 
solution  of  trypsin,  a  precipitate  is  formed  which  possesses  proteo¬ 
lytic  properties.  Tins  statement  is  confirmed  by  lire  author,  and  if 
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is  shown  that  the  precipitated  material  consists  of  protein  matter 
with  the  saf ranine  and  the  enzyme  in  an  adsorbed  condition. 

Trypsin  or  other  enzyme  can  be  purified  by  dissolving  in  a  small 
quantity  of  water  and  allowing  the  solution  to  soak  into  filter  or 
blotting  paper.  After  rapid  drying  at  a  low  temperature,  the  pro¬ 
teins  are  retained  more  tenaciously  by  the  paper  than  the  enzyme, 
and  on  placing  in  water  for  a  few  minutes  and  then  filtering,  a  solu¬ 
tion  of  the  enzyme  is  obtained  practically  free  from  protein.  Such  a 
protein-free  trypsin  solution  does  not  give  any  precipitate  with 
safranine.  H.  W.  B. 

Action  of  Mercuric  Acetate  on  ^-Toluidine.  I.  L. 

Vecchiotti  ( Gazzetta ,  1918,  48,  ii,  78 — 83,  Compare  A.,  1914, 
i,  10G3).- — The  interaction  of  mercuric  acetate  (1  mol.)  and  p-tolu- 
idine  (1  mol.)  yields  p  / oluidin cmercvriaccta  1  e , 

NH2*C6H3Me*Hg*OAc, 

which  forms  shining,  white  crystals,  m.  p.  184°;  the  mercuriacetato 
group  probably  occupies  the  ortho-position  to  the  amino-group.  The 
corresponding  hydroxide ,  NH^'C^HqMe’Hg’OH,  crystallises  in  pale 
yellow  plates,  m.  p.  212 — 213°,  which  begin  to  turn  brown  at  about 
120°;  it  renders  water  strongly  alkaline.  The  chloride f 
C-H8NClHg,  forms  prismatic  needles,  m.  p.  170°.  T.  H.  P. 
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Quantitative  Evaporation  of  Blood  Serum.  George  H. 
Burrows  and  Edwin  J.  Cohn  ( J .  Biol .  Ghern 1918,  36,  587- — 590). 
— The  apparatus  consists  of  an  ordinary  distilling  flask  of  at  least 
1  litre  capacity  supplied  with  100  grams  of  rather  large  glass  pearls. 
The  stopper  carries  a  dropping  funnel,  the  lower  end  of  which 
extends  into  the  bulb  of  the  flask.  The  side-tube  of  the  flask  is  con¬ 
nected  with  a  vertical  condenser,  which  empties  into  a  previously 
weighed  bottle  of  size  suitable  for  trapping  the  evaporated  and 
condensed  water.  Following  this  in  succession  is  a  weighed  calcium 
chloride  tower,  a  manometer,  and  a  vacuum  pump.  The  trap  bottle 
and  calcium  chloride  tower  are  immersed  in  ice-cold  water,  and  ice- 
water  should  flow  through  the  condenser  jacket. 

The  flask  and  appendages  having  been  weighed,  the  apparatus  is 
exhausted  to  a  pressure  of  1  cm.  of  mercury,  or  less.  The  flask  is 
immersed  in  a  water-bath  at  50°,  and  the  liquid  serum  is  then 
allowed  to  enter  slowly  through  the  funnel  as  nearly  as  possible  at 
the  rate  at  which  evaporation  proceeds.  So  treated,  the  serum 
foams  largely  and  leaves  a  friable  product  which  adheres  loosely  to 
the  walls  of  the  flask.  When  the  desired  amount  of  liquid  has  been 
evaporated,  the  cold  water  of  the  condenser  jacket  is  replaced  by 
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warm  water  and  air  slowly  admitted  through  the  funnel.  This  is 
followed  by  re-exhaustion  with  slight  raising  of  the  temperature  of 
the  bath.  When  the  serum  is  dry,  the  apparatus  is  dismounted 
and  the  parts  weighed.  Serum  contains  about  9%  of  solids,  which, 
as  thus  obtained,  dissolve  readily  in  water,  yielding  a  slightly 
turbid  solution.  H.  W.  B. 

The  Action  of  Ferric  Thiocyanate  on  Normal  Human 
Serum.  Arthur  Vernes  and  Roger  Douris  (Compt.  rend.,  1918, 
167,  972 — 974). — The  reagent  prepared  by  the  action  of  ammonium 
thiocyanate  or  ferric  chloride  is  added  to  a  series  of  tubes  contain¬ 
ing  0*4  c.c.  of  diluted  serum,  in  diminishing  dilutions.  The  first 
tubes  show  no  precipitation,  then  follow  a  series  of  tubes  in  which 
precipitation  takes  place,  and  these  are  followed  by  another  series 
with  no  precipitation.  S.  B.  S. 

Mineral  Metabolism  in  Experimental  Acidosis.  Kingo 
Goto  (J .  Biol.  Chem.,  1918,  36,  355-376).- — The  daily  administra¬ 
tion  of  hydrochloric  acid  to  a  rabbit  during  a  period  of  from  one  to 
four  weeks  was  accompanied  by  an  increase  in  the  urinary  excretion 
of  phosphoric  acid.  Subsequent  investigation  showed  that  the 
muscles  were  deficient  in  phosphorus,  sodium,  and  potassium,  and 
the  bones  in  calcium  carbonate.  The  fat  content  of  the  skeleton 
was  also  greatly  reduced.  These  results  indicate  that  in  acid 
intoxication  after  the  carbonates  in  the  body  fluids  have  been 
neutralised,  the  alkali  phosphates  of  the  muscles  and  the  calcium 
carbonate  of  the  bones  are  drawn  on  in  the  attempt  to  maintain  the 
hvdrogen-ion  concentration  of  the  body  tissues  at  the  normal  level. 

H.  W.  B. 

Comparative  Metabolism  of  certain  Aromatic  Acids. 
II.  Fate  of  ^-Hydroxybenzoic  Acid  and  -p-Hydroxy- 
phenylacetic  Acid  in  the  Organism  of  tbe  Monkey. 

Carl  P.  Sherwin  (J.  Biol.  Chem.,  1918,  36 ,  309 — 318. 

Compare  A.,  1917,  i,  603). — Feeding  experiments  on  a  monkey 
( Macacus  rhesus)  indicate  that  in  relation  to  the  process  of  the 
metabolism  of  the  aromatic  amino-acids,  the  monkey  stands  in  the 
same  position  as  other  lower  animals  and  thus  differs  from  man. 
The  monkey  excretes  the  7?-hydroxybenzoic  acid  in  the  urine  in  an 
uncombined  state,  whilst  a  partial  combination  with  glycine  takes 
place  in  the  human  organism.  On  the  other  hand,  p-hydroxy- 
phenylacetic  acid  is  partly  excreted  as  pdiydroxyphenylaceturic  acid 
in  the  case  of  the  monkey  and  lower  animals,  but  is  excreted  in  an 
uncombined  form  in  man.  H.  W.  B. 

Metabolic  Changes  induced  by  the  Administration  of 
Guanidine  Bases.  V.  Change  of  Phosphate  and  Calcium 
Content  in  Serum  in  Guanidine  Tetany  and  the  Relation 
between  the  Calcium  Content  and  Dextrose  in  the  Blood. 

C.  K.  Watanabe  {J .  Biol.  Chem.,  1918,  36,  531 — 546.  Compare  A., 
1918,  i,  327). — The  administration  of  guanidine  to  rabbits  produces 
a  condition  of  severe  acidosis  with  the  retention  of  phosphates,  a 
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decrease  of  calcium  in  tlie  blood,  and  a  hypoglycsemia.  After  the 
extirpation  of  the  parathyroids  in  the  rabbit,  phenomena  and  symp¬ 
toms  are  observed  which  are  similar  to  those  occurring  after  the 
administration  of  guanidine.  Since  there  is  a  large  increase  in  the 
guanidine  bases  in  the  blood  in  parathyroid  and  in  idiopathic 
tetany,  it  is  possible  that  the  fundamental  cause  of  tetany  is  the 
increased  formation  of  guanidine  brought  about  by  the  disturbance 
of  the  function  of  the  parathyroids.  H.  W.  B. 

Influence  of  Protein  Feeding  on  the  Concentration  of 
Amino-acids  and  their  Nitrogenous  Metabolites  in  the 
Tissues.  H.  H.  Mitchell  (J.  Biol.  Chem.,  1918,  36,  501 — 520). — 
The  concentration  of  amino-acids,  ammonia,  and  urea  in  the  tissues 
of  rats  is  comparable  to  that  in  the  tissues  of  other  mammals.  In 
the  young,  growing  animal  the  concentration  of  the  amino-acids  in 
the  tissues  is  considerably  higher  than  in  the  adult  animal,  due  pos¬ 
sibly  to  the  greater  metabolic  activity  of  the  young  as  compared  to 
the  adult  tissues.  The  effect  of  feeding  with  protein  depends  also 
on  the  age  of  the  animal ;  in  young  rats  the  concentration  of  the 
amino-acids  and  urea  in  the  tissues  is  increased,  whilst  in  the  adult 
animal  no  or  only  a  slight  increase  can  be  detected.  H.  W.  B. 

Animal  Calorimetry.  XV.  Further  Experiments  Relative 
to  the  Cause  of  the  Specific  Dynamic  Action  of  Protein. 

H.  V.  Atkinson  and  Graham  Lusk  [with  G.  F.  Soderstrom]  (J. 
Biol .  Chem.y  1918,  36,  415 — 427.  Compare  Lusk,  A.,  1915,  i,  614). 
— The  administration  of  hydrochloric  acid  to  a  dog  causes  a  slight 
increase  in  the  basal  metabolism,  but  a  further  increase  is  not 
observed  when  aspartic  acid  is  simultaneously  given.  Aspartic  acid, 
like  glutamic  acid,  does  not  therefore  exert  any  specific  dynamic 
action.  Asparagine  and  glycine  behave  very  differently  in  meta¬ 
bolism,  the  former  being  without  specific  dynamic  action,  whilst  the 
latter  exerts  the  most  powerful  specific  dynamic  action  of  any  of 
the  amino-acids  in  protein  which  have  been  thus  far  tested.  There¬ 
fore,  the  hypothesis  of  Grafe  ( Deutsch .  Arch.  Klin.  Med.,  1915, 
118,  1)  that  the  specific  dynamic  action  of  protein  is  due  to  the 
amino-radicles  of  the  amino-acids  is  shown  to  be  incorrect.  Neither 
succinic  acid  nor  acetamide  is  found  to  increase  the  heat  produc¬ 
tion  of  the  animal.  The  authors  draw  the  conclusion  that  the  pro¬ 
cesses  of  deaminisation  and  urea  formation  have  nothing  to  do  with 
the  specific  dynamic  action  of  protein.  H.  W.  B. 

Penetration  of  Neutral  Salts  into  [Animal]  Cells.  Wilhelm 
von  Moellendorff  ( Kolloid  Zeitsch.,  1918,  23,  158 — 163). — A 
number  of  experiments  on  the  penetration  of  solutions  of  sodium 
chloride,  manganese  sulphate,  uranium  nitrate,  and  potassium  sul¬ 
phate  into  liver  and  kidney  cells  of  animals  are  described.  The 
experiments  show  that  sufficient  of  the  salts  penetrate  to  produce  an 
intracellular  precipitation  of  the  acid  colour  substances  contained  in 
the  cells.  This  precipitation  is  identical  with  the  action  of  neutral 
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salts  on  semi-colloids  and  is  characterised  as  a  diminution  of  the 
dispersion.  The  process  indicates  that  the  cell  walls  are  permeable 
to  neutral  salts.  The  process  is  in  keeping  with  the  theory  of  a 
sponge-like  structure  for  protoplasm.  J.  F.  S. 

Synthetic  Capacity  of  the  Mammary  Gland.  I.  Can 
this  Gland  Synthesise  Lysine  ?  E.  B.  Hart,  V.  E.  Nelson,  and 
W.  Pitz  (/.  Biol .  Chem.,  1918,  36,  291— 307).— Rats  fed  on  a  lysine- 
free  diet  of  zein  and  tryptophan  with  noil-nitrogenous  substances  are 
able  to  give  birth  to  their  young,  but  appear  to  be  unable  to  rear 
them.  It  is  considered  that  these  results  are  due  to  the  failure  of 
the  mammary  glands  of  the  rats  to  produce  sufficient  milk,  owing 
to  the  absence  of  the  lysine  necessary  for  the  formation  of  the 
protein  normally  present  in  rat’s  milk.  H.  W.  B. 

Vitamine  Studies.  II.  Does  Water-soluble  Vitamine 
Function  as  a  Catalase  Activator  ?  R.  Adams  Dutcher  and 
Ferdinand  A.  Collatz  (/.  Biol.  Chem .,  1918,  36,  547 — 550.  Com¬ 
pare  A.,  1918,  i,  561). — Vitamine  extracts  do  not  increase  the  cata¬ 
lytic  activity  of  extracts  of  liver.  The  vitamine  in  the  body  does 
not  act  as  a  direct  activator  of  catalase,  but  seems  to  stimulate  the 
organism  to  greater  production  of  the  enzyme.  H.  W.  B. 

Vitamine  Studies.  III.  Curative  Properties  of  Honey, 
Nectar,  and  Maize-pollen  in  Avian  Polyneuritis.  R.  Adams 
Dutcher  [with  L.  V.  France]  (/.  Biol.  Chem.,  1918,  36,  551 — 555. 
Compare  preceding  abstract). — Honey  contains  a  small  amount  of 
the  water-soluble  vitamine,  but  the  amount  is  so  small  that  its  cura¬ 
tive  effect  can  only  be  observed  after  concentration  of  the  vitamine 
by  adsorption  with  siliceous  earth.  Nectar  appears  to  be  almost 
free  from  vitamines,  but  maize-pollen  is  relatively  rich  in  this 
respect,  small  amounts  of  pollen  extract  being  sufficient  to  cause  the 
recovery  of  pigeons  in  the  last  stages  of  polyneuritis.  It  is  possible 
that  it  is  the  presence  of  pollen  grains  in  ordinary  honey  which 
confers  on  it  its  small  curative  power  over  polyneuritis.  H.  W.  B. 

Quinine  in  Animal  Tissues  and  Liquids ,  with  Methods  for 
its  Estimation.  W.  Ramsden,  I.  J.  Lipkin,  and  E.  Whitley 
{Ann.  Trop.  Med.  Parasitol ,  1918,  12,  223 — 258.  Compare  Rams¬ 
den  and  Lipkin,  A.,  1918,  ii,  251;  Hartmann  and  Zila,  A.,  1918, 
i,  328).— The  method  previously  described  by  Ramsden  and  Lipkin 
is  applicable  to  the  estimation  of  quinine  in  most  tissues,  but  not 
in  liver  and  brain.  Given  in  large  doses,  the  alkaloid  accumulates 
in  most  tissues  (particularly  the  suprarenals  and  kidneys)  much  more 
than  in  the  blood,  where  three-fourths  is  in  the  serum  but  scarcely 
any  in  the  red  corpuscles;  90%  of  an  intravenous  dose  leaves  the 
blood  in  the  first  minute  after  injection.  Quinine  resists  putre¬ 
faction  in  urine  and  fseces,  but  is  rapidly  attacked  post  mortem  by 
the  liver,  presumably  in  a  manner  identical  with  the  normal  fermen¬ 
tative  process  of  quinine  metabolism  during  life.  In  a  succession  of 
large  doses  by  the  mouth  more  than  90%  may  be  so  metabolised.  In 
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man  there  is  considerable  idiosyncracy,  both  as  regards  the  rate  of 
excretion  and  the  concentration  in  the  blood;  high  concentration 
in  the  blood  is  associated  with  the  symptoms  of  quinine  intoxica¬ 
tion.  Quinotoxine  is  attacked  by  the  liver  like  quinine,  but  some 
at  least  is  excreted  unchanged  by  the  urine.  G.  B. 

Creatinuria .  I.  Exogenous  Origin  of  Urinary  Creatine. 

H.  Steenbock  and  E.  G.  Gross  (J .  Biol.  Chem.,  1918,  36, 
265 — 289). — Experiments  on  pigs  are  described,  the  results  of  which 
indicate  that  creatine  is  formed  from  a  precursor  or  precursors  in 
the  protein  molecule.  Urinary  creatine  has  an  exogenous  origin 
only  when  the  protein  in  the  food  happens  to  contain  a  large  pro¬ 
portion  of  the  creatine  precursor.  Feeding  with  excess  of  a  protein 
containing  a  relatively  small  proportion  of  the  creatine  precursor 
may  result  in  an  inhibition  of  the  production  of  creatine,  on  account 
of  the  accompanying  diminution  in  protein  katabolism  effected  by 
the  agency  of  the  non-nitrogenous  portion  of  the  protein  of  the  food. 
In  the  discussion  of  the  results  attempts  are  made  to  reconcile  the 
numerous  apparently  contradictory  conclusions  arrived  at  by  other 
workers  on  this  subject.  H.  W.  B. 

Method  for  the  Identification  of  certain  Carbamido- acids 
in  the  Presence  of  Amino- acids  and  of  Urea.  Alice  Bohde 
( J .  Biol.  Chem.,  1918,  36,  467 — 474). — The  method  consists  in 
decomposing  the  urea  by  urease,  and  then  extracting  the  carbamido- 
acids,  after  acidifying  with  phosphoric  acid,  by  means  of  ethyl 
acetate.  The  extract  is  then  distilled  with  steam  and  the  aqueous 
residue  clarified  with  charcoal  and  then  concentrated  to  small  bulk. 
The  crystals  of  carbamido-acid  which  separate  are  identified  by  the 
melting  point,  etc. 

A  method  for  .the  quantitative  estimation  of  these  acids  by  the 
Van  Slyke  process  is  based  on  the  fact  that  the  anhydrides  formed 
from  them  are  not  decomposed  by  nitrous  acid.  The  difference  in 
the  volumes  of  gas  evolved  before  and  after  boiling  the  carb¬ 
amido-acid  solution  with  hydrochloric  acid  is  a  measure,  therefore, 
of  the  amount  of  carbamido-acid  present. 

Applying  these  methods,  it  is  found  that  after  the  injection  of 
amino-acids  into  cats,  carbamido- acids  cannot  be  detected  in  the 
urine,  whilst  injected  carbamido-acids  are  excreted  in  an  unaltered 
form.  Conjugation  of  amino-acids  with  urea  preparatory  to  excre¬ 
tion  does  not  seem,  therefore,  to  occur  in  the  animal  organism. 

H.  W.  B. 
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Autolysis  of  Starch.  W.  Biedermann  (Fermentforsch.,  1918, 
2,  200;  from  Chem.  Zentr 1918,  ii,  738.  Compare  A.,  1917,  i,  62). 
— Boiled  starch  solutions  after  some  weeks  become  infected  with  a 
bacterium  which  forms  a  sulphur-yellow  pigment  and  hydrolyses 
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the  starch  to  dextrose.  The  bacterium  is  possibly  identical  with, 
or  at  least  closely  related  to,  Schardinger's  Bacillus  macerans. 
The  previously  recorded  autolysis  of  starch  was  probably  due  to 
infection  with  this  micro-organism.  H.  W.  B. 

Azofication.  J.  E.  Greaves  (Soil  Set.,  1918,  6,  163 — 217). — A 
resume  of  the  literature  on  the  subject  of  nitrogen  fixation  by  Azoto- 
bacter  and  Clostridium  pasteurianum.  A  full  bibliography  is 
appended.  W.  G. 

Influence  of  certain  Conditions  on  the  Comparative  Con¬ 
sumption  of  Dextrose  and  Laevulose  by  Sterigmatocystis 
nigra,  starting  from  Sucrose.  Marin  Molliard  {Gompt.  rend,, 
1918,  167,  1043 — 1046).— Using  a  culture  liquid  in  which  the 
nitrogen  is  entirely  supplied  by  one  ammonium  salt  and  the  ratio 
nitrogen ;  carbon  is  1:16,  it  is  found  that  the  ratio  of  dextrose  to 
laevulose  consumed  is  considerably  increased  by  the  presence  of 
acid.  Similarly,  the  ratio  dextrose  to  lsevulose  consumed  is  in¬ 
creased  if  the  ratio  nitrogen :  carbon  is  diminished  to  1:160.  In 
each  of  these  cases,  the  weight  of  mycelium  obtained  in  a  given 
time  is  also  diminished.  It  is  considered  that  lsevulose  plays  the 
principal  part  in  the  building  up  of  the  tissues.  W.  G. 

Capacity  of  Alcohols  and  Acids  to  Sustain  the  Growth  of 
Yeasts  and  other  Common  Fungi.'  Th.  Bokorny  (Ally,  Bran 
Jiopf .  Zeit .,  1917,  747;  from  Bied.  Zentr.,  1918,  47,  191).— The. 
author  has  collected  information  regarding  the  behaviour  of  fungi, 
yeasts,  and  bacteria  when  cultivated  in  media  containing  various 
alcohols  and  acids.  All  acids  exert  an  inhibiting  action  on 
fermentation  when  the  concentration  is  increased  to  a  certain 
limit,  which  differs  for  each  substance.  Formic  and  oxalic  acids 
are  specially  toxic.  Bases  are  more  poisonous  than  acids  towards 
yeast.  H.  W.  B. 

Quantitative  Estimations  of  the  Enzymic  Activity  of 
Living  Cells.  I.  H.  Euler,  O.  Svanberg,  and  S.  Heintze 
(Ferment  for  sell,  y  1918,  2,  194 — 199;  from  Chem ,  Zentr,,  1918, 
ii,  746). — At  16°,  an  increase  in  pK  from  the  optimum  for  yeast 
invertase  (5*07  to  4*67)  to  7-7  reduces  the  activity  of  the  invertase 
from  0*067  to  0*007.  H.  W.  B. 

Influence  of  certain  Substances  Extracted  from  Yeast  by 
Alcohol  on  the  Activity  of  the  Yeast  Enzymes.  Emil 
Abderhalden  and  H.  Schaumann  (Ferment forsch.,  1918,  2, 
120 — 151;  from  Chem.  Zentr,,  1918,  ii,  737 — 738). — An  extract  of 
yeast,  prepared  by  boiling  with  10%  sulphuric  acid  and  subse¬ 
quently  treating  with  alcohol,  exerts  an  accelerating  action  on  the 
enzymic  cleavage  of  sucrose  and  maltose  and  on  the  fermentation 
of  dextrose,  lsevulose,  and  particularly  galactose  by  yeast.  The 
fermentation  of  lactose  is  not  affected.  The  activity  of  carb¬ 
oxylase  is  increased.  The  accelerative  action  of  the  extract  is 
observed,  not  only  with  living  yeast,  but  in  the  cases  of  dried  yeast 
and  pressed  yeast  juice.  Various  fractions  can  be  prepared  from 
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the  extract  possessing  diverse  degrees  of  activating  power,  one  of 
the  more  powerful  being  termed  “  eutonin/’  This  latter  substance 
is  prepared  by  precipitation  of  the  alcoholic  extract  with  acetone, 
and  is  completely  free  from  phosphorus.  The  author  suggests 
that  vitamines  may  resemble  these  extracted  substances  in  exert¬ 
ing  an  activating  influence  on  certain  enzymic  processes  in  the 
body.  H.  W.  B. 

Behaviour  of  Yeast  towards  various  Carbohydrates  in 
various  Concentrations,  and  the  Effect  of  the  Addition  of 
Amino-acids  on  tne  Fermentation,  Emil  Abderhalden 

(. Fermentforsch 1916,  1-29;  from  Bied.  Zentr 1918,  47,  190).— 
The  extent  of  alcoholic  fermentation  is  not  affected  when  the  con¬ 
centration  of  the  sucrose  in  the  solution  is  increased  from  10  grams 
to  30  grams  per  250  c.c.  The  loss  in  weight  is  greater  when 
alanine  is  added  to  the  sucrose  solution.  When  dextrose  is  sub¬ 
stituted  for  sucrose,  the  extent  of  fermentation  is  found  to  vary 
with  the  concentration  of  the  carbohydrate.  When  dried  yeast  is 
employed,  a  distinct  latent  period  precedes  the  onset  of  ferment¬ 
ation.  H.  W.  B. 

Phytochemical  Reductions.  XIV.  Hydrogenation  of  a 
Ketone  by  Yeast.  Change  of  Methylheptenone  into  the 
Corresponding  Heptenol.  C.  Neuberg  and  A.  Lewite  ( Biochem . 
Zeitsch 1918,  91,  257— 266),— The  change 

CMe2:CH-CH2*CH2-COMe 

into  CMeg'CH'CHg'CHg'CHMe’OH  takes  place  to  the  extent  of 
about  10%.  The  product  is  sometimes  lsevorotatory  and  at  other 
times  dextrorotatory.  There  is  produced  at  the  same  time  an 
equimolecular  proportion  of  acetaldehyde.  The  ketone  appears  to 
compete  with  this  product,  formed  as  an  ordinary  intermediary 
product  of  alcoholic  fermentation,  for  the  available  hydrogen. 

S.  B.  S. 

Excitation  of  Ferment  Action.  W  olfgang  Weigh ardt  and 
Hermann  Apitzsch  ( Biochem .  Zeitsch .,  1918,  90,  337- — 347). — A 
criticism  of  certain  statements  in  literature  with  regard  to  excita¬ 
tion  of  ferment  action,  with  some  demonstrations  of  sources  of  error 
in  methods  of  manipulation  in  experiments  on  wEich  certain  state¬ 
ments  are  founded.  These  refer  more  especially  to  the  measurement 
of  catalase  action  volumetrically,  to  the  difficulties  of  measuring  the 
same  amounts  of  catalase  (or  blood)  ,  and  to  the  errors  in  the  estima¬ 
tion  of  the  action  of  urease  due  to  the  neglect  of  hydrolysis  of 
carbamide  while  distilling  off  the  ammonia.  S.  B.  S. 

The  Influence  of  Aluminium  on  the  Germination  of  Seeds 
and  tbe  Development  of  Plants.  Julius  Stoklasa  with 
J.  Sebor,  W.  Zdobnicky,  F.  Tymich,  O.  Horak,  A.  Nemec,  and 
J.  Cwach  ( Biochem .  Zeitsch .,  1918,  91,  137 — 223). — This  com¬ 
munication  contains  a  very  detailed  account  of  the  action  of 
aluminium,  manganese,  and  iron  on  the  germination  of  seeds  and 
the  development  of  the  plants.  It  indicates,  generally,  that  very 
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small  amounts  of  aluminium  salts  exert  a  favourable  influence  on 
the  germination  of  seeds,  whereas  larger  amounts  exert  a  toxic 
action.  Similar  remarks  apply  to  salts  of  manganese.  When  large 
amounts  of  manganese  salts  exert  a  toxic  action,  an  antagonistic 
effect  can  be  produced  by  aluminium  salts  when  the  concentration 
of  the  latter  is  not  too  high,  and  the  toxic  effect  of  both  ions  comes 
into  play.  A  study  of  the  action  of  these  various  salts  when  used 
in  the  nutrient  solutions  for  growing  plants  indicated  that 
aluminium  is  very  toxic  to  xerophytes,  whereas  the  hydrolytes  and 
hygrophils  show  a  considerable  resistance.  As  regards  the  meso- 
pliytes,  a  toxic  action  could  be  determined  in  the  case  of  iron  ions 
which  could  be  antagonised  by  aluminium.  Aluminium  and  man¬ 
ganese  ions  in  sufficiently  low  concentrations,  both  together  or 
alone,  produce  a  favourable  effect  on  growth;  higher  concentra¬ 
tions  act  toxicaily.  There  is  no  antagonistic  action  as  regards 
toxicity  of  iron  and  manganese.  The  authors  deduce  from 
their  results  a  mathematical  expression  for  the  growth  curves,  and 
develop  a  general  theory  of  the  action  of  chemical  reagents  on 
growth.  Measurements  were  made  of  the  electrical  conductivities 
of  the  salts  employed,  and  comparisons  instituted  between  the 
intensity  of  action  of  the  various  ions  and  the  dissociation  grade 
of  the  salts ;  a  considerable  parallelism  was  found  to  exist  between 
this  physiological  intensity  of  action  and  the  conductivities  of  the 
salt  solutions.  S.  B.  S. 

Catalase  and  Oxydase  Content  of  Seeds  in  Relation  to 
their  Dormancy,  Age,  Vitality,  and  Respiration.  William 
Crocker  and  George  T.  Harrington  (J .  Agric .  Ees.,  1918,  15, 
137 — 174). — The  concentration  of  solutions  of  hydrogen  peroxide 
may  readily  be  measured  by .  determining  the  volume  of  oxygen 
liberated  on  the  addition  of  an  excess  of  powdered  seeds  contain¬ 
ing  plant  catalase.  Similarly,  the  catalase  activity  of  seeds  may 
be  measured  by  using  an  excess  of  hydrogen  peroxide,  but  in  this 
case  the  latter  solution  must  first  be  made  neutral  to  phenol- 
phthalein  by  the  addition  of  N  /10-sodium  hydroxide.  The 
authors  have  carried  out  a  general  investigation  as  to  the  condi¬ 
tions  affecting  catalase  and  oxydase  activity  of  seeds,  and  find  that 
in  certain  seeds  there  is  a  close  correlation  between  catalase  activity 
and  respiratory  intensity,  but  no  correlation  between  these  two- 
factors  and  the  vitality  of  the  seeds  or  the  vigour  of  the  resulting 
seedlings.  They  find  that  general  conclusions  cannot  be  drawn  as 
to  the  catalase  behaviour  in  all  seeds,  but  it  seems  probable  that 
seeds  can  be  separated  into  several  physiological  types,  for  each  of 
which  more  or  less  general  conclusions  can  be  drawn.  Catalase 
activity  of  seeds  seems  to  agree  more  closely  and  generally  with 
physiological  behaviour  than  does  oxydase  activity.  [See,  further, 
J.  Soc,  Chem .  Ind 1919,  February,]  W.  G. 

Distribution  of  the  Mineral  Elements  and  Nitrogen  in 
the  Etiolated  Plant.  G  Andre  (CompL  rend ,,  1918,  167, 
1004 — 1006).- — The  author  has  investigated  the  proportions  of 
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mineral  matter  and  nitrogen  which  pass>  during  etiolation,  from 
the  cotyledons  into  the  plantule  in  seeds  germinated  in  the  dark 
in  an  inert  medium.  The  seeds  used  were  white  haricot, 
germinated  in  sand  previously  extracted  with  acid  and  calcined. 
After  twenty-five  days,  the  stems  being  30 — 35  cm.  in  length,  the 
plants  were  removed  and  their  roots  washed.  Their  cotyledons 
were  separated  from  the  stem  and  roots  and  weighed  separately, 
and  then  analysed.  The  major  portion  of  the  calcium  remained 
in  the  cotyledons,  whilst,  the  magnesium,  and  to  a  still  greater 
extent  the  potassium,  had  migrated  to  the  roots  and  stem.  Nearly 
75%  of  the  phosphoric  acid  and  nitrogen  were  transported  from  the 
cotyledons  to  the  plantule,  and  the  migration  of  the  sulphur  was 
very  similar.  W.  G. 

Mechanism  of  Assimilation  Processes.  K.  Schaum  ( Ber, , 
1918,  51,  1372 — 1375). — The  conclusions  recorded  by  Willstatter 
and  Stoll  (A.,  1918,  i,  207)  had  been  drawn  previously  by  the 
author  ( Sitzungsber .  Ges.  Be  ford,  qesamt .  Naturwiss.  Marburg , 
1907,158).  ^  '  C.  S.' 

Colloidal  Properties  of  Protoplasm.  Imbibition  in  Rela¬ 
tion  to  Growth.  Francis  E.  Lloyd  (Trans.  Boy .  Soc.  Canada , 
1917—18,  [iii],  11,  133 — 139). — Living  protoplasm,  as  such,  behaves 
towards  acids  and  alkalis  in  a  manner  sufficiently  like  that  of 
gelatin  to  warrant  the  view  that  imbibition  is  a  factor  in  growth. 
The  results  in  growth  are  called  forth  by  much  lower  concentrations 
of  the  reagents ;  this  is  probably  due  to  the  different  nature  of  the 
emulsoids  involved.  J.  F.  S. 

Conductivity  as  a  Measure  of  Permeability.  W.  J.  V. 

Ostekhout  (J.  Biol,  Chem ,,  1918,  36,  485 — 487). — Experiments  are 
described  which  are  designed  to  elucidate  whether  when  an  electric 
current  passes  through  a  tissue,  any  of  the  current  passes  through 
the  protoplasm  or  all  through  the  intercellular  substance.  Employ¬ 
ing  a  green  marine  alga  ( TJlva )  and  a  marine  flowering  plant 
(. Zostera ),  both  with  cellulose  walls,  it  is  found  that  after  killing  by 
methods  which  do  not  produce  irreversible  changes  in  the  properties 
of  cellulose,  the  conductivity  rises  to  a  constant  value  and  is  not 
thereafter  affected  by  exposure  to  reagents  which  produce  great 
alterations  in  the  conductivity  of  living  tissues.  Moreover,  the  tem¬ 
perature-coefficient  of  the  electrical  conductivity  of  living  tissue 
differs  from  that  of  dead  tissue,  and  the  effect  of  placing  a  tissue  in 
contact  with  a  strong  calcium  chloride  solution  is  not  an  increase 
in  the  conductivity,  but  a  decrease  on  account  of  the  diminished 
conductivity  of  the  protoplasm  killed  by  the  salt  more  than  counter¬ 
balancing  the  increased  conductivity  of  the  intercellular  tissues. 
The  alterations  of  conductivity  observed  in  living  tissue  are  due, 
therefore,  to  changes  in  the  protoplasm,  and  not  to  changes  in  the 
non-living  intercellular  substance,  and  as  the  results  obtained  by 
the  electrical  method  are  in  complete  agreement  with  those  obtained 
by  other  methods  for  measuring  permeability,  such  as  exosmosis. 


i,  112 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


diffusion  through  membranes  of  living  tissue,  etc.,  the  author  draws 
the  conclusion  that  the  electrical  conductivity  is  a  measure  of  the 
permeability  of  the  protoplasm  of  the  cell.  H.  W.  B. 

Effect  of  Diffusion  on  the  Conductivity  of  Living  Tissue. 

W,  J.  Y.  Osterhout  (J.  Biol .  Chem.,  1918,  36,  489—490). — Elec¬ 
trolytes  with  univalent  cations  usually  produce  an  increase  in  the 
electrical  conductivity  of  living  tissues,  whilst  those  with  bi-  or  ter- 
valent  cations  first  diminish  and  then  increase  the  conductivity. 
Certain  apparent  exceptions  to  this  rule  have  been  noted,  and  these 
are  now  shown  to  be  due  to  the  effect  of  diffusion.  Thus,  on  trans¬ 
ferring  tissue  of  Laminaria  from  sodium  chloride  to  rubidium 
chloride  solution  of  the  same  conductivity,  the  molecules  of  sodium 
chloride  diffuse  out  of  the  tissue  more  rapidly  than  the  larger  mole¬ 
cules  of  rubidium  chloride  can  diffuse  inward.  Hence  there  is  a 
temporary  deficiency  of  salt  in  the  tissue,  and  the  conductivity 
accordingly  falls.  Reverse  effects  are  produced  on  transference  into 
lithium  chloride  solutions.  H.  W.  B. 

Method  of  Measuring  the  Electrical  Conductivity  of 
Living  Tissues.  W.  J.  V.  Osterhout  (J.  Biol .  Chem.,  1918, 
36,  557 — 568).- — Various  types  of  apparatus  are  figured  and 
described  which  permit  of  the  measurement  of  the  electrical  conduc¬ 
tivity  of  pieces  of  living  tissue  or  of  intact  organisms.  Successive 
measurements  do  not  vary  more  than  1%  from  the  mean  value. 

H.  W.  B. 

The  Absorption  Curve  of  the  Green  Colouring  Matter 
in  Living  Leaves.  A.  Ursprung  ( Ber .  Deut.  hot .  Gcs.,  1918, 
36,  73 — 85). — -The  absorption  curve  has  been  determined  by  the 
thermoelectric  method  for  the  green  pigments  in  a  living  leaf  of 
Tradescantia.  A  very  slight  absorption  occurs  in  the  green  part  of 
the  spectrum,  which  increases  towards  the  red  and  the  violet  ends, 
reaching  a  maximum  in  the  violet,  which  is  greater  than  that 
occurring  in  the  red.  Towards  the  red  end  of  the  spectrum  the 
absorption  curve  reaches  a  maximum  point  between  B  and  G,  and 
then  falls  rapidly  towards  the  ultra-red.  H.  W.  B. 

Significance  "of  the  Wave-length  for  Starch-formation 
fin  the  Green  Leaf].  A.  Ursprung  (Ber.  Deut .  hot.  Ges .,  1918, 
36,  86 — 100.  Compare  preceding  abstract). — A  comparison  of  the 
absorption  curve  with  one  indicating  the  extent  of  formation  of 
starch  in  the  green  leaf  reveals  a  close  parallelism  extending  from 
the  ultra-red  to  the  green  part  of  the  spectrum.  From  this  point 
towards  the  violet,  marked  divergence  is  observed;  the  absorption 
increases  to  a  maximum,  whilst  the  starch-formation  greatly  dimin¬ 
ishes.  It  is  probable  that  the  latter  phenomenon  is  occasioned  by 
the  action  of  the  ultra-violet  light  on  the  stomata,  which  results  in 
the  reduction  of  the  supply  of  carbpn  dioxide  for  photo-synthetic 
purposes.  In  a  few  experiments  with  leaves  containing  no  stomata, 
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the  parallelism  between  absorption  and  starch-formation  could  be 
established  as  far  as  the  bluish-violet  part  of  the  spectrum. 

H.  W.  B. 

Microchemistry  of  Plants.  X.  Siliceous  Bodies  in  the 
Epidermis  of  Campelia  Zanonia,  Rich.  XI.  Crystalline 
Carotin  in  the  Cup  of  Narcissus  poeticus.  Hans  Molisch 
(Ber.  dent .  hot.  Ges 1918,  36,  277—281,  281—282).— Siliceous 
bodies,  similar  to  those  discovered  by  Mobius  ( Wiesner-Festschrift , 
Vienna,  1908,  p.  81)  in  the  leaves  of  Callisia  repens ,  are  pre¬ 
sent  in  the  epidermis  of  Campelia  Zanonia.  They  occur  in  small 
cells  in  the  leaves  and  stalks,  and  are  insoluble  in  acids,  except 
hydrofluoric  acid.  When  the  leaf  is  immersed  in  phenol  solution 
or  in  Millon’s  reagent,  the  bodies  assume  a  peculiar  red  hue,  which 
renders  them  very  apparent.  These  two  Commelince ,  therefore,  are 
related,  not  only  botanically,  but  also  in  a  pronounced  chemical 
manner. 

The  red  colour  in  the  rim  of  the  cup  of  Narcissus  poeticus  is  found 
to  be  due  to  the  presence  of  accumulations  of  carotin  crystals  in  the 
cells.  H.  W.  B. 

The  Phenol  of  the  Leaves  of  Coleus  amboinicus,  Lour 
(C.  Carnosus,  Hassk.).  F.  Weehuizen  (Bee.  trav.  chim 1918, 
37,  355—356;  Pharm.  WeeMlad,  1918,  55,  1470— 1472).— The 
essential  oil  of  Coleus  amboinicus  contains  a  phenol  which  the 
author  has  identified  as  carvacrol.  W.  G. 

Presence  of  Hydrogen  Cyanide  in  a  Fern,  Cystopteris 
alpina.  Marcel Mirande  ( Compt .  rend 1918,  167,  695 — 696). — 
The  fern,  Cystopteris  alpina ,  Desv.,  contains  in  its  leaves  a  cyano- 
genetic  glucoside  which  under  the  influence  of  an  enzyme,  also 
contained  in  the  plant,  is  hydrolysed,  and  yields  hydrogen  cyanide 
and  benzaldehyde.  The  proportion  of  hydrogen  cyanide  given  by  the 
leaves  is  lowest  in  the  early  part  of  September  (for  example,  0'011%). 

C.  A.  M. 

Production  of  Glycine  by  Isaria  densa.  Marin  Molliard 
(Compt.  rend .,  1918,  167,  786 — 788). — The  fungus  Isaria  densa , 
when  cultivated  on  gelatin  decomposes  it,  giving  glycine,  the  yield 
of  this  amino-acid  being  equivalent  to  33%  of  the  gelatin  decom¬ 
posed,  whereas  by  acid  hydrolysis  gelatin  only  yields  16*5%  of 
glycine.  Similarly,  this  fungus  decomposes  fibrin,  giving  38%  of 
glycine,  and  also  ovalbumin,  serum-albumin,  and  casein,  giving  on 
an  average  33*6%  of  glycine.  W.  G. 

• 

Sterilised  Poppy  Juice.  L.  Reutter  de  Rosemont  (Schweiz. 
Apoth.  Zeit .,  1918,  56,  55 — 56;  from  Chem .  Zentr.y  1918,  ii,  89, 
736 — 737). — The  results  indicate  that  certain  alkaloids  exist  pre¬ 
formed  in  poppy  juice  and  are  not  the  products  of  subsequent 
fermentation  processes.  On  distillation  in  a  vacuum,  poppy  juice 


i.  114 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


gives  off  formic  and  acetic  acids,  and,  after  subsequent  treatment 
with  sodium  hydroxide,  ammonia,  pyrrolidine,  and  methylpyrrol- 
idine.  By  extraction  of  the  tarry  residue,  several  basic  substances, 
including  codeine  but  not  morphine,  are  obtained.  Light  petroleum 
extracts  pyrrolidine,  benzene,  a  yellow  liquid ,  auri- 

cliloride,  m.  p.  231°,  chloroform,  a  yellowish-brown  powder , 
(CgjE^OgN)*;,  and  amyl  alcohol,  a  solid  alkaloid  (C2H305N)x.  The 
residue  is  soluble  in  dilute  hydrochloric  acid,  and  from  the  solution 
sodium  hydroxide  precipitates  a  colourless  substance,  (OHO^N)^. 
Lactic,  meconic,  and  oxalic  acids,  together  with  dextrose,  were  also 
detected  in  the  original  juice.  H.  W.  B. 

Vegetable  and  Animal  Fats  and  Waxes.  II.  Albert 

B.  Weinhagen  ( Zeitsch .  physiol.  Ghem 1918,  103,  84 — 86,  Com¬ 

pare  A.,  1918,  i,  56). — -The  solid  fat  isolated  from  rice  bran  dees  not 
contain  any  glycerol,  whilst  the  liquid  oil  contains  only  about 
1*7%.  H.  W.  B. 

Oxydases :  with  Special  Reference  to  their  Presence 
and  Function  in  the  Sugar-cane.  Ramji  Narain  (Agric.  J. 
India ,  1918,  47 — 64). — Laccases  and  aldehydase  are  found  to  be 
present  in  the  cane,  but  tyrosinase  is  absent.  The  author  finds  that 
the  direct  guaiacum  reaction  depends  more  on  the  presence  of  a 
peroxide  than  on  that  of  catechol.  As  a  preservative  for  oxydases, 
chloroform  is  far  more  satisfactory  than  either  ether  or  toluene.  In 
the  cane  the  lower  portions  show  a  greater  oxydase  activity  than  the 
upper  portions,  and  thus  the  oxydases  are  stronger  in  that  part  of 
the  plant  where  the  sugar  is  stored.  Similarly,  the  leaf  and  the 
ad  joining  green  portion  of  the  cane  are  richer  in  oxydase  than  the 
stem.  The  oxydases  are  not  destroyed  by  boiling  the  extract  con¬ 
taining  them  for  fifteen  minutes,  although  they  take  some  time  to 
recover  their  activity  after  cooling.  Similarly,  a  reducing  agent 
such  as  hydrogen  sulphide  only  temporarily  inhibits  their  activity 
but  does  not  destroy  it  permanently.  The  author  considers  that 
oxydases  are  not  enzymes  in  the  true  sense  of  the  word.  W.  G . 

Gaseous  Products  of  the  Putrid  Fermentation  and  the 
Odour  of  Truffles.  I.  Guareschi  ( Gazzetta ,  1918,  48,  ii, 
98 — 106).— The  gaseous  or  highly  volatile  products  emitted  during 
the  putrefaction  of  truffles  are  mostly  absorbable  by  soda  lime  (com¬ 
pare  A,,  1916,  ii,  324,  562).  Those  not  so  absorbed  have  the  odour 
of  the  fresh  truffle,  such  odour  being  due  to  one  or  more  gases  or 
volatile  compounds,  which  are  formed  by  the  putrefactive  alteration 
of  the  proteins,  but  are  not  yet  identified.  T.  H.  P . 

Action  of  Coal  Gas  on  Plants.  IV.  Action  of  Coal  Gas  on 
the  Root  Systems  of  Trees .  Cause  of  the  Action  of  the  Gav . 

C.  Wehmer  (Ber.  Dent.  hot.  Ges.,  1918,  36,  140 — 150.  Compare 

1917,  i,  618). — The  experiments  on  the  effects  produced  by  pass- 
ing  gas  through  soil  containing  the  roots  of  plants  have  been 
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extended  to  small  trees  in  pots.  It  is  found  that  the  effect  produced 
is  dependent  on  the  season  of  the  year  in  which  the  experiment  is 
performed;  it  completely  kills  the  tree  in  the  spring;  in  autumn 
the  leaves  fall  off,  but  the  tree  remains  alive,  whilst  in  winter  no 
pernicious  effect  is  observable.  When  the  soil  is  replaced  by  a 
solution  of  salts,  similar  toxic  effects  are  observed.  The  toxicity 
appears  to  be  due  to  one  or  more  constituents  of  the  gas,  and  not  to 
mere  absence  of  oxygen.  Any  treatment  of  the  gas  which  removes 
its  peculiar  odour  also  abolishes  its  toxicity,  a  result  which  seems 
to  show  that  the  toxic  agent  is  that  constituent  of  the  gas  which 
confers  on  it  its  characteristic  odour.  H.  W.  B. 

Soil  Acidity  as  Affected  by  Moisture  Conditions  of  the 
Soil.  8.  I).  Conner  (/.  Agric .  Res.,  1 9 1 8,  15,  321 — 329). — The 
acidity  of  acid  soils,  kept  under  different  conditions  of  moisture  in 
pots  for  a  year,  varied  with  the  different  conditions  of  moisture  for 
a  given  soil.  Soils  rich  in  organic  matter  showed  the  greatest  acidity 
after  being  kept  fully  saturated,  whilst  soils  poor  in  organic  matter 
showed  the  greatest  acidity  after  being  kept  half-saturated.  The 
potassium  nitrate  extract  from  the  fully  saturated  soils  contained 
more  soluble  ferrous  iron  and  manganese,  but  less  aluminium,  than 
the  other  soils.  Thus  the  measurable  acidity  of  acid  soils  varies  to 
a  large  degree  under  different  conditions  of  moisture  and  aeration, 
but  this  variation  is  due  to  chemical  rather  than  to  physical  changes 
in  the  soil.  W.  G. 

Determining  the  Absolute  Salt  Content  of  Soils  by 
Means  of  the  Freezing-point  Method.  George  J.  Bouyoucos 
and  M.  M.  McCool  (J.  Agric.  Res.,  1918,  15;  331— 336).— The 
authors  find  that  at  a  comparatively  high  content  of  moisture,  the 
influence  of  the  unfree  water  on  the  concentration  of  the  soil  solu¬ 
tion  is  practically  negligible.  The  freezing-point  method  can  there¬ 
fore  be  used  to  determine  the  absolute  salt  content  of  soils  by  bring¬ 
ing  them  to  a  suitable  content  of  moisture  before  determining  the 
depression  of  the  freezing  point.  TFor  details,  see  J .  Soc.  Chem . 
hid.,  1919,  February.]  "  W.  G. 

Hydrogen-ion  Concentration - Soil  Type — — Common 

Potato  Scab.  Louis  J.  Gillespie  and  Lewis  A.  Hurst  (Soil. 
Sci.,  1918,  6,  219 — 235). — The  authors  find  that  the  electrometric 
method  (compare  Gillespie,  A.,  1916,  i,  303)  and  the  colorimetric 
method  of  Clark  and  Lubs  (compare/.  Bad.,  1917,  2,  1,  109,  191) 
for  determining  hydrogen-ion  concentration  of  soils  give  results 
which  are  in  agreement  within  the  limits  of  experimental  error.  It 
is  necessary  to  add  1  or  2  c.c.  of  water  to  each  gram  of  air-dry  soil, 
but  this  addition  of  water  does  not  seem  to  be  a  serious  limitation. 
From  an  examination  of  a  large  number  of  soils  the  authors  find  a 
close  correlation  between  the  hydrogen-ion  exponent  and  the  occur¬ 
rence  of  common  potato  scab.  With  an  exponent  below  5*2,  scab 
seldom  appears,  but  with  exponents  much  above  this  figure  the 
potatoes  are  generally  scabbed.  W.  G. 
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Chlorine  Index  as  a  Comparative  Measure  of  the 
Richness  of  Soils  in  Humus.  L.  Lapicque  and  E.  Barbe 
( [Compt .  rend.,  1919,  168,  118 — 121). — The  authors  find  that  the 
amount  of  an  aqueous  solution  of  sodium  hypochlorite  decomposed 
in  a  given  time  by  a  given  volume  of  soil  varies  considerably  with 
the  soil  taken,  and  that  this  estimation  forms  a  rough  method  of 
placing  the  soils  in  the  order  of  their  probable  richness  in  humus, 
the  volume  of  chlorine  liberated  varying  directly  with  the  humus 
content  of  the  soil.  W.  G. 

Importance  of  Mould  Action  in  the  Soil.  Seem  an  A. 
Waksman  (Soil  Sci.,  1918,  6,  137 — 155). — Moulds  have  been  isolated 
in  large  numbers  from  cultivated  and  uncultivated  soil.  By  the 
growth  of  their  mycelia,  changes  in  the  organic  and  inorganic  con¬ 
stituents  of  the  soil  are  brought  about,  but  no  nitrification  or  fixa¬ 
tion  of  nitrogen  is  effected.  Not  much  ammonia  is  produced  in  the 
presence  of  available  carbohydrate  as  a  source  of  energy,  as  it  is 
absorbed  in  the  formation  of  mould  protein,  but  in  the  absence  of 
carbohydrate  considerable  amounts  of  ammonia  are  left  in  the  soil. 
Carbohydrates  are  decomposed  with  the  formation  of  carbon  dioxide. 
Moulds  exercise  an  unfavourable  effect  on  soil  fertility  in  that  they 
compete  with  green  plants  for  available  nitrogen  compounds.  On 
the  other  hand,  they  exercise  also  a  beneficial  effect  on  account  of 
their  large  production  of  enzymes  and  acids,  which  produce  further 
changes  in  soil  constituents  favourable  to  the  growth  of  green  plants. 
[See  J .  Soc.  Chem .  Ind .,  1919,  February.]  J.  H.  J. 

Nitrogen  Compounds  in  Rain  and  Snow.  Frank  T. 
Shutt  and  R.  L.  Dorrance  (Trans.  Boy.  Soc.  Canada ,  1917 — 1918, 
[iii],  11,  63 — 72). — A  series  of  analyses  of  snow  and  rain  which 
have  fallen  in  or  near  Ottawa  during  the  years  1908 — 1917  is 
recorded.  The  analyses  deal  with  the  nitrogen  compounds,  and 
are  expressed  as  parts  of  nitrogen  per  million  as  (i)  free  ammonia, 
(ii)  albuminoid  ammonia,  (iii)  nitrates  and  nitrites.  The  average 
of  these  for  the  ten  years  is  0*461  nitrogen  as  free  ammonia,  0*138 
as  albuminoid  ammonia,  0*277  as  nitrite  and  nitrate.  This  corre¬ 
sponds  with  6*583  lb.  of  nitrogen  per  acre.  A  further  analysis 
of  the  results  for  the  various  months  is  also  given,  from  which  it 
is  shown  that  snow  is  decidedly  poorer  in  all  forms  of  nitrogen 
compounds  than  rain  (compare  A.,  1915,  i,  636).  J.  F.  S. 

Composition  of  the  Waters  of  the  'Inter-Mountain  Region. 

J.  E.  Greaves  and  C.  T.  Hirst  (/.  Ind.  Eng.  Chem.,  1918,  10, 
1001- — 1004). — Analyses  of  a  large  number  of  river  waters  are 
recorded,  the  majority  of  which  are  used  for  irrigation  purposes. 
Whilst  some  of  the  waters  are  free  from  objectionable  constituents, 
others,  although  good  at  their  source,  were  found  to  contain  large 
quantities  of  alkali  sulphates,  etc.,  after  flowing  through  a  dis¬ 
trict  rich  in  soluble  salts.  The  effect  of  these  saline  waters  on 
vegetation  is  discussed.  W.  P.  S. 
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Products  of  the  Action  of  the  Silent  Electric  Discharge 
on  Acetylene.  H.  P.  Kaufmann  (. Annalen ,  1918,  417,  34 — 59).— 
After  giving  a  resume  of  previous  work  on  this  subject,  the  author 
describes  in  detail  his  own  apparatus,  photographs  of  which  are 
given.  The  essential  part  consists  of  two  concentric  glass  tubes 
about  75  cm.  long  having  a  space  of  5  mm.  between  their  walls. 
The  interior  of  the  inner  tube  is  silvered,  and  through  it  a  rapid 
stream  of  cold  water  is  passed.  The  outer  tube  is  immersed  in 
dilute  sulphuric  acid,  in  which  is  a  cooling  coil.  Electrical  con¬ 
nexion  is  made  between  the  silvered  surface  and  the  sulphuric  acid 
wTith  the  poles  of  an  induction  coil  operated  by  a  high-frequency 
machine  (230 — 250  volts,  2*5 — 3  amperes).  A  stream  of  acetylene 
is  passed  between  the  tubes,  and  ail  air  in  the  apparatus  must 
be  completely  displaced  by  the  acetylene  before  the  silent  dis¬ 
charge  is  passed.  When  the  reaction  vessel  is  allowed  to  get 
warm,  the  product  is  a  mixture  of  a  solid  and  a  liquid,  but  if 
the  vessel  is  kept  cold,  a  liquid  product  only  is  obtained,  which 
collects  at  the  bottom  of  the  vessel  at  the  rate  of  about  30 — 50 
grams  per  hour.  The  liquid  is  a  brown,  viscous  oil  having  an  un¬ 
pleasant  odour.  It  has  the  composition  (C2H2)a;  and  is  very 
unstable,  changing  by  warming,  by  keeping  in  solution,  or  by  the 
attack  of  almost  any  chemical  agent  into  the  solid,  which  appears 
to  be  identical  with  that  described  by  de  Wilde  ( Ber 18/4?  7, 
357).  The  liquid  decomposes  and  carbonises  above  100°,  but  a 
small  quantity  distils  at  70°/10  mm.,  which  is  a  mixture  of  several 
substances ;  the  residue  in  the  flask  changes  to  a  plastic  mass,  which 
ultimately  becomes  brittle. 

The  solid  product  obtained  in  the  warm  reaction  vessel  is  more 
conveniently  obtained  by  warming  a  solution  of  the  liquid  product 
in  ether  at  about  60°.  It  is  a  pale  yellow,  odourless  powder,  which 
is  insoluble  in  all  solvents. 

Both  the  liquid  and  the  solid  rapidly  absorb  oxygen,  and  it  is 
only  during  such  absorption  that  they  produce  any  action  on  a 
photographic  plate. 

The  solid  does  not  react  with  ,a  dilute  solution  of  bromine  under 
ordinary  conditions,  but  is  attacked  by  more  concentrated  solu¬ 
tions,  hydrogen  bromide  being  evolved.  The  liquid  readily  absorbs 
bromine,  best  in  solution  in  carbon  tetrachloride,  a  pale  yellow 
powder  being  obtained,  the  composition  of  which  appears  to  be 
(C2H2Br)28,  assuming  it  to  be  an  individual  substance. 

A  98%  alcoholic  solution  of  silver  nitrate  produces  with  a  solution 
of  the  liquid  product  in  carbon  tetrachloride  a  pale  yellow,  floccu- 
lent  precipitate  of  a  silver  derivative,  which  explodes  on  heating; 
the  presence  of  a  :CH  group  in  the  liquid  product  is  thus  indicated. 

By  boiling  with  47%  nitric  acid,  the  solid  product  yields  nitro- 
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compounds  of  high  molecular  weight,  together  with  a  little  benzoic 
acid.  By  oxidation  with  alkaline  permanganate,  the  liquid  pro¬ 
duct  yields  benzoic,  2'sophthalic,  and  terephthalic  acids.  The  same 
three  acids  are  obtained,  although  with  much  greater  difficulty,  by 
oxidising  the  solid  product  with  alkaline  permanganate.  C.  S. 

Allyl  Alcohol.  M.  J.  Stritar  (. Monatsh 1918,  39,  617 — 626). — 
Bromine  is  quantitatively  absorbed  by  allyl  alcohol  whether  the 
former  is  in  excess  or  not;  the  reaction  is  suitable  for  the  exact 
quantitative  estimation  of  allyl  alcohol,  which  may  be  effected 
either  by  direct  titration  with  bromine  water  until  a  permanent 
yellow  coloration  is  obtained,  or  by  treating  the  acidified  aqueous 
solution  of  the  alcohol  with  an  excess  of  bromide^bromate  solution, 
followed  by  addition  of  potassium  iodide  and  titration  of  the 
liberated  iodine  with  sodium  thiosulphate  (compare  Stritar  and 
Zeidler,  A.,  1904,  ii,  686). 

When  bromination  is  effected  in  dilute  aqueous  solution,  about 
47*5%  of  the  added  bromine  is  immediately  and  spontaneously 
eliminated  as  hydrogen  bromide.  Elimination  of  the  second 
bromine  atom  (exchange  for  hydroxyl)  occurs  slowly  and  incom¬ 
pletely  in  acid  solution,  small  amounts  of  acraldehyde  being  formed. 
Practically  the  whole  of  the  bromine  is  removed  when  the  product 
is  heated  under  pressure  at  100°  with  the  calculated  quantity  of 
potassium  hydroxide  (or  with  a  10%  excess)  ;  the  yield  of  glycerol 
is  about  97%  of  that  theoretically  possible.  The  small  deficiency 
is  caused  by  the  formation  of  a  volatile,  saturated  bromide  which 
is  fairly  resistant  to  alkali.  H.  W. 

The  System  Ethyl  Ether-Chloroform.  A.  Smits  and  Y.  S.  F. 

Berckmans  (Proc.  K.  Akad.  W etensch.  Amsterdam ,  1919,  21, 
401 — 404). — A  melting-point  curve  for  various  mixtures  of  ethyl 
ether  and  chloroform  has  been  determined.  The  curve  shows  that 
an  equhnolecular  compound  is  formed  (m.  p.  —  94*4°),  as  was  stated 
by  Dolezalek  and  Schulze  (A.,  1913,  ii,  108),  but,  in  addition,  two 
other  compounds,  (i)  a  compound  made  up  of  two  molecules  of 
chloroform  and  one  molecule  of  ethyl  ether  (m.  p.  —93*3°),  and 
(ii)  one  made  up  of  two  molecules  of  ethyl  ether  and  one  of  chloro¬ 
form.  The  latter  compound  does  not  melt,  but  dissociates  at 
—  113*8°  into  the  equimolecular  compound  and  ethyl  ether. 

J.  F.  S. 

Physical  Constants  of  11  Mustard  Gas  11  [£/3 -Dichloro ethyl 
Sulphide].  Leason  H.  Adams  and  Erskine  D.  Williamson  (/. 
Washington  Acad.  Set .,  1919,  9,  30 — 35). — The  compressibility  of 
^3^-dichloroethyl  sulphide  has  been  determined  over  the  pressure 
range  392 — 1713  megabars  at  31*5°  by  the  method  previously 
described  (this  voh,  ii,  98).  The  compressibility  is  represented 
by  the  equations  A^/v0  =  4*24  x  10-5(P-P0)  - 6*3  x  IO-^P-Pq)2 
and  —  Az’/^0  =  0*11 8(1  —  e“°‘364xl0”"3(i>~po^).  Differentiating  this,  the 
relationship  —dvjdP  —  49*5e-0*S64xlCM-p*  The  compressibility  at 
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P  =  0  is  49*5  x  10~ 6  per  megabar,  and  at  1000  megabars  it  is 
34  4  x  10“ 6  per  megabar.  The  freezing  pressure  and  volume  change 
were  also  determined  at  a  few  temperatures,  and  the  following 
results  obtained: 


Temp. 

Freezing  pressure. 

Megabars. 

(F2—  Vs  c.c,) 

dPIdT \ 

13-9 

1 

0054 

68 

21-9 

570 

0-050 

71 

29-6 

1110 

— 

— 

31-4 

1210 

0-047 

74 

38-9 

1800 

0042 

77 

The  latent  heat  of  fusion  per  gram  is  found  to  be  25  cal. 

J.  F.  S. 

The  Liquid  Crystals  of  Agaricic  Acid.  Paul  Gaubert 
( Compt .  rend.,  1919,  168,  277 — 279). — Agaricic  acid  gives  two 
types  of  liquid  crystals,  one  belonging  to  the  cubic  system  and  the 
other  being  optically  uniaxial  and  positive.  The  crystals  are  but 
slightly  birefringent,  and  consequently  the  polychroism  is  feeble. 

W.  G. 

Phytochemical  Reductions.  XV.  The  Conversion  of 
Acetaldol  into  Optically  Active  /3-Butylene  Glycol  by  Yeast. 

Carl  Neuberg  and  (Mme.)  Elisabeth  Kerb  ( Biochem .  Zeitsch., 
1918,  92,  96— 110).— The  reaction,  OH-CHMe-CH2-CHO 

OH'CHMe’CH^CHg’OH,  takes  place  in  the  presence  of  yeast  both 
when  actively  fermenting  sugar  and  when,  also,  sugar  is  not  added. 
A  dextrorotatory  product  was  obtained.  The  /3-butylene  glycol 
was,  amongst  other  methods,  characterised  by  preparing  the  di-a- 
naphthylurethane  derivative,  m.  p.  154°,  by  its  treatment  with 
a-naphthy  Icarbimide . 

A  method  is  given  for  preparing  in  good  yield  acetaldol  by  the 
action  of  disodium  sulphite  on  aldehyde  in  the  cold  (at  —15°). 
From  the  aldol  were  prepared  the  fi-bromophenylhydrazone , 
C10Hi3Olsr2Br,  white,  seemingly  hexagonal  leaflets,  m.  p.  127 — 128°, 
and  also  the  di'phenylmethaned/imethyldihydrazone , 

CH2(C6H4-NMe*N:CH-CH2-CHMe*OH)2, 
colourless  plates,  m.  p.  117°.  S.  B.  S. 

Phytochemical  Reductions.  XVI.  The  Conversion  of 
Citral  into  Geraniol  by  Yeast.  Carl  Neuberg  and  (Mme.) 
Elisabeth  Kerb  ( Biochem .  Zeitsch .,  1918,  92,  111 — 123). — This 
reaction  takes  place  both  in  the  presence  and  absence  of  added 
sugar.  The  geraniol  which  is  produced  is  accompanied  by  some 
optically  active  substance  which  has  not  yet  been  identified.  The 
authors  describe  the  two  following  derivatives  of  cycfocitral :  the 
thiosemicarbazone ,  CnH19N3S,  white  leaflets,  m.  p.  200 — 201°,  and 
the  p -nitrophenylhydrazone,  C16H21Ck>N3,  orange  crystals,  m.  p. 

125°.  “  S.  B.  S. 
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Preparation  of  Soluble  Starch.  A.  Leulier  (J.  Pharm. 
Chim .,  1918,  [viij,  18,  291). — Twenty-five  grains  of  starch  are 
boiled  for  fifteen  minutes  under  a  reflux  apparatus  with  a  mixture 
of  100  grams  of  95%  alcohol  and  5  grams  of  sulphuric  acid;  the 
starch  is  then  collected  on  a  filter  and  washed  with  water  or  alcohol 
until  free  from  acidity.  Starch  thus  treated  is  insoluble  in  cold 
water,  but  very  soluble  in  hot  water.  [See,  further,  J.  Soc.  Chem. 
hid .,  1919,  86a.]  W.  P.  S. 

The  Preparation  of  Methylamine  from  Chloropicrin . 

Percy  Faraday  Frankland,  Frederick  Challenger,  and  Noel 
Albert  Nicholls  (T.,  1919,  115,  159—162). 

The  Present  Condition  of  the  Benzene  Problem.  Hermann 

Pauly  (J .  pr.  Chem .,  1918,  [ii],  98,  106— 135).— The  various 
representations  suggested  for  tire  benzene  molecule  are  discussed. 
From  a  consideration  of  the  relationships  between  the  physical 
constants  of  benzene  derivatives,  the  corresponding  hydrogenated 
compounds,  etc.,  the  following  conclusions  are  drawn:  (1)  The 
atoms  of  the  benzene  molecule  lie  in  one  plane.  (2)  The  benzene 
ring  must  be  symmetrically  arranged  and  the  linkings  uniform. 
(3)  Neither  centric  nor  oleiinic  linkings  are  present,  the  degree  of 
saturation  of  the  linkings  being  approximately  midway  between 
those  of  simple  and  double  linkings.  Thiele’s  formula,  the  valence- 
electronic  representation  of  benzene,  the  tetrahedral  model,  and 
the  problem  of  orientation  are  also  considered.  T.  H.  P. 

II- 1 0-Bromophenanthrene-3-  or  - 6-sulphonic  Acid .  Hakan 
Sandqvist  ( Annalen ,  1918,  417,  1 — 16). — A  hot  aqueous  solution 
of  potassium  phenanthrene-3-sulphonate  is  cooled  to  about  50° 
until  crystals  begin  to  separate,  and  a  solution  of  bromine  in  water 
saturated  at  the  ordinary  temperature  (about  3  mols.  of  bromine) 
is  added  gradually,  whereby  is  obtained,  in  addition  to  oxidation 
products,  potassium  II-10-bromophenanthrene-3-  or  -6-sulphonate. 
The  crude  salt  is  converted  through  the  chloride  into  11-10 -brorno- 
phenanthrene-Z-  or  -Z-sulphonic  acid ,  C14H8Br,S03H,4H20,  an  almost 
white,  non-crystalline  mass,  m.  p.  152 — 153°,  or,  anhydrous,  223° 
(in  a  closed  capillary,  m.  p.  160—170°),  which  has  an  astringent 
but,  unlike  the  I-isomeride  (A.,  1917,  i,  552),  no  sweet  taste,  forms 
yellow,  flocculent  solutions,  and  shows  some  tendency  to  form 
liquid  crystals.  The  potassium ,  ammonium ,  sodium ,  calcium, 
barium ,  and  copper  salts  are  described.  The  methyl  ester,  flattened 
needles,  has  m.  p.  158°,  the  ethyl  ester,  needles,  has  m.  p.  usually 
143*5°,  but  sometimes  134°  (to  a  turbid  liquid);  the  former  yields 
methyl  phenanthraquinone-3-sulphonate  by  oxidation  with  chromic 
and  acetic  acids.  11-10 -Bromophenanthrene-Z-  or  -^-sulphonyl 
chloride ,  prepared  from  the  potassium  salt,  forms  faintly  yellow 
prisms,  in.  p.  199 — 199' 5°,  from  which  are  prepared  the  amide , 
C14H]0O2NBrS,  needles,  m.  p.  266'5°,  and  the  anilide ,  needles  or 
leaflets,  in.  p.  211°.  C.  S. 
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I-10-Chlorophenanthrene-3-  or  -6-sulphonic  Acid  and 
10  Chlorophenanthrene.  Hakan  Sandqvist  (. Annalen ,  1918, 
417,  17 — 33).- — It  has  been  shown  (A.,  1917,  i,  552)  that  the 
abnormal  viscosity  and  anisotropy  of  solutions  of  I-10~bromophen- 
anthrene-3-  or  -6-sulphonic  acid  disappear  when  the  bromine  is 
replaced  by  the  -SO^H  or  •C14H7Br' 'S03Me  group.  It  is  now  found 
that  they  are  increased  when  the  bromine  is  replaced  by  a  chlorine 
atom . 

I-lO-Chlorophenanthrene-3-  or  -6-sulphonic  acid ,  prepared  by 
fusing  together  I-lO-bromophenanthrene-3-  or  -6-sulphonyl  chloride 
and  phosphorus  pentachloride,  and  heating  the  resulting  chloride 
with  water  at  about  145°,  forms  a  white,  microcrystalline  powder 
possessing  an  acid,  sweet,  astringent  taste.  A  0*04  Absolution  has 
a  viscosity  1*03  at  18°  (water  at  18°  =  1);  this  is  increased  to  about 
140  by  the  addition  of  one-sixth  volume  of  3A-hydrochloric  acid, 
the  value  for  I-10-bromophenanthrene-3-  or  -6-sulphonic  acid  being 
increased  only  to  about  6  by  similar  treatment.  The  air-dried  acid, 
m.  p.  160 — 161°,  contains  3H20  (decomp.);  the  anhydrous  acid 
has  m.  p.  206 — 207°.  The  ammonium, ,  sodium,  potassium ,  calcium , 
barium ,  and  copper  salts  are  described.  The  methyl  ester,  leaflets 
or  prisms,  has  m.  p.  172 — 172*5°,  and  the  ethyl  ester,  colourless 
crystals,  m,  p.  182*5 — 183°.  The  chloride ,  C^HgCl’SO^Cl,  pre¬ 
pared  as  above,  forms  prisms,  m.  p.  196 — 197°,  and  from  it  have 
been  obtained  the  amide ,  needles,  m.  p.  281 — 282°,  and  anilide , 
crystals,  m.  p.  197 — -198°. 

10 -Chlorophenanthrene,  C14H9C1,  m.  p.  35 — 55°  (purest  specimen, 
52*5 — 53*5°),  b.  p.  343—346°,  is  obtained,  together  with  other  pro¬ 
ducts  (of  which  9  : 10-diehloroanthracene  and  9  : 10-phenanthrene 
dichloride  have  been  identified),  by  adding  a  cold  solution  of 
chlorine  (26  grams)  in  carbon  disulphide  to  phenanthrene  (50 
grams)  dissolved  in  the  same  solvent.  It  yields  phenanthraquinone 
by  oxidation,  forms  a  pic  rate,  C14H9C1,C0H.:>(NOo)3*OH^  yellowish- 
red  needles,  m.  p.  111—112°,  and  is  converted  by  sulphonation  at 
165 — 170°  into  a  sulphonic  acid,  from  which  the  preceding 
I-lO-chIorophenanthrene-3-  or  -6-sulphonyl  chloride,  m.  p.  196—197°, 
can  be  prepared.  C.  S. 

The  Mobility  of  the  Me thylnitroamino  group  in  the 
Derivatives  of  Tetranitrophenylmethylnitroamine  and  in 
Trinitrodi(methylnitroamino)benzene.  C.  F.  van  Duin  (Bee, 
trav ,  chim 1919,  38,  89 — 100). — A  study  of  the  action  of 
ammonia,  aniline,  and  m-nitroaniline  on  certain  derivatives  of 
2:3:4:  6-tetranitrophenylmethylnitroamine  obtained  by  substi¬ 
tuting  the  nitro-group  in  position  3  by  an  hydroxyl,  an  anilino-, 
a  methylnitroamino-,  an  amino-,  and  a  dimethylamino-group . 
The  results  show  that  a  negative  substituent  in  this  position 
hinders  the  substitution  of  the  me  thylnitroamino -group,  whilst 
a  positive  substituent  increases  its  mobility.  As  opposed  to  this, 
however,  is  the  fact  that  in  2  : 4 : 6-trinitro-3-dimethylaminophenyl- 
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methylnitroamine,  the  methylnitroamino-group  is  not  replaced  by 
m-nitroaniline. 

In  the  action  of  ammonia  on  2:4:  6-trinitro-l :  3-di(methylnitro- 
arnino)benzene,  two  compounds ,  one  having  m.  p.  195 — 196°  (corr.) 
and  the  other  having  m.  p,  144°  (corr.),  were  obtained,  but  could 
not  be  characterised.  W.  G. 

The  Formation  of  Phenol  in  the  Action  of  Sodium 
Methoxide  on  the  Higher  Chlorobenzenes.  P.  W.  de  Lange 
(Eec.  trav.  chim.f  1919,  38,  101 — 105.  Compare  Holleman  and 
Mooy,  A.,  1916,  i,  22). — The  author  finds  that  p-chloroanisole  and 
p-dichlorobenzene  when  heated  in  sealed  tubes  at  176 — 177°  with 
sodium  methoxide  in  methyl  alcohol  each  yielded  p-chlorophenol 
and  methyl  ether,  the  reaction  being  far  more  complete  with  the 
p-chloroanisole  than  with  the  dichlorobenzene.  He  considers  that 
the  reaction  with  dichlorobenzene  takes  place  in  two  stages,  as 
follows : 

(1)  C6H4C1*+  NaOMe  =  C6H4Cl*OMe  +  NaCl. 

(2)  C6H4Cl-OMe  +  NaOMe  =  C6H4CbONa  +  Me20. 

W.  G. 

Velocity  of  Nitration  of  Phenols  in  Ethereal  Solution.  II. 

Alfons  Klemenc  and  Elisabeth  Ekl  (. Monatsh 1918,  39, 
641 — 696.  Compare  A.,  1914,  i,  272). — The  velocity  constants  of 
the  nitration  of  phenol,  guaiacol,  a-  and  p-cresol,  and  resorcinol 
methyl  ether  have  been  determined.  Nitration  is,  in  general, 
found  to  be  a  positive  autocatalytic  process,  and  the  rate  of  nitra¬ 
tion  is  dependent  on  the  proportion  of  nitrogen  peroxide  or  nitrous 
acid  in  the  nitric  acid.  Erom  this  point  of  view,  a  mathematical 
expression  for  the  velocity  of  nitration  of  a  benzene  derivative  has 
been  developed  which,  when  applied  to  the  particular  case  of 
phenols,  takes  into  account  the  fact  that  the  nitrous  acid  formed 
during  the  course  of  nitration  (the  cause  of  the  autocatalytic  nature 
of  the  process)  is  itself  absorbed  by  the  phenol. 

Pure  nitric  acid,  free  from  nitrogen  peroxide  and  nitrous  acid, 
does  not  cause  nitration.  Nitrogen  peroxide  induces  both  the 
nitrating  and  oxidising  action  of  nitric  acid  towards  derivatives  of 
benzene. 

In  the  case  of  nitration  in  ethereal  solution,  action  either  does 
not  occur  at  all  or  rapidly  comes  to  an  end  if  the  number  of  mole¬ 
cules  of  nitric  acid  is  greater  than  that  of  the  phenol  or  guaiacol, 
this  behaviour  being,  apparently,  opposed  to  the  law  of  mass  action. 

The  necessary  solutions  are  obtained  by  dissolving  anhydrous 
nitric  acid  in  dry  ether  at  a  temperature  of  —80°  (solutions  pre¬ 
pared  in  this  manner  remain  colourless  at  0°  for  weeks),  and  by 
dissolving  nitrogen  peroxide  in  the  same  solvent  in  a  special  form 
of  apparatus,  which  is  figured  in  the  text  and  allows  the 
necessary  adjustment  of  concentration  and  removal  of  known 
amounts  of  solution.  The  course  of  the  reaction  is  followed  by 
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determining  the  decrease  in  the  titre  of  the  nitric  acid  at  given 
intervals.  In  the  case  of  phenol,  this  can  be  done  directly  with 
standard  barium  hydroxide  solution  (the  nitrophenol  behaving  as 
indicator)  during  the  early  stages  of  the  reaction ;  during  the  later 
stages,  the  end-point  is  obscured  by  coloured  bye-products,  and  it 
is  then  preferable  to  shake  the  ethereal  solution  with  saturated 
potassium  chloride  solution  and  to  add  potassium  hydroxide  or 
barium  hydroxide  until  the  nitric  acid  is  neutralised,  when  the 
next  drop  extracts  a  portion  of  the  nitrophenol  from  the  ether  and 
colours  the  aqueous  solution  deep  red.  In  the  cases  of  guaiacol 
and  other  phenols,  this  method  cannot  be  used,  and  recourse  must 
be  had  to  the  iodometric  process  previously  described  ( loc .  cit.). 

In  addition  to  the  phenols  already  mentioned,  experiments  with 
catechol,  resorcinol,  and  quinol  are  also  described.  In  the  first 
two  cases,  satisfactory  results  could  not  be  obtained ;  with  quinol, 
the  initial  reaction  consisted  in  the  evolution  of  nitric  oxide  and 
formation  of  quinhydrone,  which  gradually  underwent  nitration. 
It  is  noteworthy  that  the  presence  of  nitrogen  peroxide  is  here 
found  to  be  essential  to  the  oxidising  action  of  the  nitric  acid. 

H.  W. 

Oxidation  of  Quinol  and  its  Sulphonic  Acids  by  means  of 
Fehling’s  Solution.  J  oh.  Pinnow  (/.  pr .  Ghem .,  1918,  [ii],  98, 
81 — 95.  Compare  A.,  1911,  i,  339). — Further  experiments  show 
that,  when  oxidised  by  Fehling’s  solution  in  absence  of  air,  quinol 
and  its  sulphonic  acids  require  almost  exactly  3  atoms  of  oxygen 
per  molecule,  and  give  dihydroxyquinol  or  its  sulphonic  acids. 
The  less  amount  of  Fehling’s  solution  earlier  found  sufficient  with 
low  concentrations  of  quinol  (compare  Bourquelot  and  Fichtenholz, 
A.,  1910,  i,  273)  is  explained  by  concurrent  oxidation  at  the 
expense  of  atmospheric  oxygen.  In  presence  of  sulphite,  quinol 
and  its  sulphonic  acids  are  oxidised  by  means  of  Fehling’s  solution 
principally  to  dihydroxyquinoldisulphonic  acid,  5  or  4  atoms, 
respectively,  of  oxygen  being  used ;  this  oxidation  proceeds  by  way 
of  quinone,  quinolsulphonic  acid,  quinonesulphonic  acid,  and 
quinolcisulphonic  acid,  and  not  by  way  of  dihydroxyquinone  and 
its  sulphonic  acids.  Unlike  quinone  and  its  sulphonic  acids, 
dihydroxyquinone  and  its  sulphonic  acids  do  not  unite  with 
sulphite.  Part  of  the  quinol,  which  is  not  oxidised  by  Fehling’s 
solutioi  to  the  readily  separable  dihydroxyquinonedisulphonate, 
yields  a  readily  soluble,  pale-coloured  isomeride,  but  the  most 
important  side  reaction  is  the  action  of  the  alkali  on  the  quinone- 
sulphoiate,  which  should  lead  through  hydroxyquinolsulphonate 
to  the  final  product  of  oxidation,  hydroxyquinonesulphonate. 

T.  H.  P. 

Some  Derivatives  of  Resorcinol.  H.  Vermeulen  (Bee.  trav. 
chim.y  1919,  38,  106 — 111). — 2-Nitroresorcinol  when  added  to 
nitric  acid  (D  1*5)  in  the  cold  yields  2 : 4-dinitroresorcinol,  m.  p. 
146°,  which  when  converted  into  its  potassium  salt  and  heated  with 
an  excess  of  methyl  sulphate  gives  2 : 4-dinitro-l :  3-dimethoxy- 
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benzene;  this,  when  reduced  with  tin  and  hydrochloric  acid  m 
alcoholic  solution  and  the  product  treated  with  acetic  anhydride, 
gives  2-nitr o-4-ace t ylarni no-\  :  3-dime t ho xybenze tie,  m.  p.  161 — 162°. 
This  compound  on  nitration  yields  2  : 6-dinitro-4-acetylam,ino-l  :3~ 
dimethoxybenzene,  m.  p.  129°,  which  when  hydrolysed  gives 
2  :6-dinitro-4-amino-l  :3-dimethoxybenzene,  m.  p.  141°.  4-Acetyl- 
amino-1  : 3-dimethoxybenzene,  m.  p.  117°,  when  nitrated  in  acetic 
acid  solution  yields  Q-nitro-4-acetyl 1  amino-1 :  3-dimethoxybenzene, 
m.  p.  173°,  which  is  also  obtained  by  the  acetylation  of  3-nitro- 4- 
amino-1 : 3-dimethoxybenzene,  m.  p.  136 — 137°,  obtained  by  the 
reduction  of  4  :  6-dinitro-l  :  3-dimethoxybenzene.  W.  G. 

Acetylsalicylic  [o-Acetoxybenzoic]  Acid.  Henry  L.  Dahm 
(/.  hid .  Eng .  Chem.,  1919,  11,  29 — 30). — The  melting  point  of 
aspirin  is  determined  by  immersion  of  the  capillary  tube  in  a 
stirred  paraffin  oil  bath  heated  at  the  rate  of  1°  per  minute,  the 
thermometer  being  immersed  during  the  whole  time  of  heating, 
but  the  melting-point  tube  inserted  only  when  the  temperature 
reaches  130°.  The  free  salicylic  acid  present  may  be  determined 
by  comparison  of  the  colour  given  with  dilute  ferric  chloride  with 
a  series  of  cobalt  chloride  solutions  of  various  concentrations. 
[See  J .  Soc.  Chem .  Tnd .,  1919.]  T.  H.  P. 

The  Elimination  of  the  Carbethoxyl  Group  from 
Tautomeric  Systems.  I.  Derivatives  of  Indene.  Christopher 
Kelk  Ingold  and  Jocelyn  Field  Thorpe  (T.,  1919,  115, 
143—159). 

Preparation  of  Mercury  Derivatives  of  Phthaleins  and 
Analogous  Compounds.  Saccharinfabrik  Akt.-Ges.  vorm. 
Fahlberg,  List,  &  Co.  (D.R.-P.  308335;  from  Chem.  Zentr 
1918,  ii,  881 — 882). — Neutral  solutions  of  the  alkali  salts  of 
phthaleins,  succineins,  and  “  sacchareins  ”  are  boiled  with  large 
excess  of  a  mercuric  salt,  particularly  mercuric  chloride,  whereby 
uniform  products  are  formed  in  an  easily  isolable  condition.  Thus, 
fluorescein  and  mercuric  chloride  yield  a  reddish-brown  product, 
insoluble  or  sparingly  soluble  in  the  usual  organic  media,  soluble 
in  sodium  carbonate,  sodium  hydroxide,  or  ammonia,  to  deep  red 
solutions,  which  show  a  strong,  greenish-yellow  fluorescenc  when 
diluted.  The  ammoniacal  solution  is  blackened  by  ammonium 
sulphide  at  its  boiling  point.  The  sodium  salt  of  methylflucrescein 
gives  a  pale  brown  derivative  with  mercuric  chloride  which  d/es  silk 
orange-yellow.  Mercuriated  compounds  from  dibromofluo’escein, 
tetrabromofluorescein,  tetraiodofluorescein,  phenolphthalein,  tetra- 
iodophenolphthalein ,  quinolphthalein ,  hydroxyquin  olphihalein, 

resorcinsuccinein,  cresorcinsuccinein,  and  resorcinsaccharein  sre  also 
described.  H  W. 

The  Reduction  of  Aromatic  Ketones.  W.  D.  Cohej  {Bee. 
trav.  chim .,  1919,  38,  72 — 88). — In  acid  solution,  benzopheione  is 
reduced  with  the  formation  of  benzopinacone,  benzhydrol  not  being 
formed.  If  the  action  is  energetic,  a  little  diphenylmetlane  is 
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formed.  In  an  alkaline  medium,  on  the  other  hand,  benzhydrol 
is  almost  exclusively  obtained  unless  the  alkali  is  very  weak,  in 
which  case  a  little  benzopinacone  is  formed.  An  energetic  reduc¬ 
tion  produces  some  diphenylmethane.  In  neutral  medium,  as  when 
reduced  by  aluminium  amalgam  in  alcohol,  benzophenone  yields 
68%  of  benzhydrol  and  32%  of  benzopinacone.  W.  Gf. 

Preparation  of  /3-Anthrimides.  Farbwerke  vorm.  Meister, 
Lucius,  &  Bruning  (D.R.-P.  308666;  from  Chem.  Zentr .,  1918, 
ii,  882). — The  products  of  the  action  of  ammonia  on  j3-diazoanthra- 
quinones  are  heated  in  solvents  of  high  boiling  point  with  or  with¬ 
out  a  condensing  agent.  Thus,  anthraquinone-jS-diazonium 
sulphate  is  made  into  a  paste  with  alcohol  and  treated  with  well- 
cooled,  concentrated  alcoholic  ammonia;  the  product  is  heated 
with  nitrobenzene  under  reflux,  when  j3j3 ’ -dianthrimide  separates 
as  a  dark  brownish-red  substance,  which  becomes  yellowish-brown 
when  dried  or  acidified ;  it  forms  a  scarlet  solution  in  concentrated 
sulphuric  acid,  which  gradually  becomes  olive  and  then  green. 
The  product  from  1  : 3-dibromoanthraquinone-/3-diazonium  sulphate 
and  alcoholic  ammonia  gives  tetrabromo-ft-dianthrimide  (partly  as 
the  benzoyl  derivative,  which  is  hydrolysed  with  concentrated 
sulphuric  acid)  when  heated  to  gentle  boiling  vrith  nitrobenzene  and 
benzoyl  chloride.  The  substance  is  yellow  and  yields  a  bluish-green 
solution  in  concentrated  sulphuric  acid ;  it  dyes  cotton  yellow  from 
a  reddish-brown  bath.  Dichlorobisdiazoanthraqiiinoneamide  (from 
diazotised  l-chloro-2-aminoanthraquinone  and  ammonia  in  excess) 
is  pale  yellow,  and  is  converted  by  treatment  with  boiling  nitro¬ 
benzene  and  benzoyl  chloride  into  1  \V-dichloro-2  :2! -dianthrimide, 
orange-yellow,  matted  needles  soluble  in  concentrated  sulphuric 
acid  to  a  pure  blue  solution ;  it  dyes  cotton  orange-yellow  from  a 
reddish-brown  bath.  H.  W. 


$ec.-/3-Methylcamphor  and  s^c./LPhenylcamphor,  a  New 
Series  of  Synthetic  Camphors,  and  ^ri.-Naphthylborneol 
and  Naphthylcamphene.  J.  Bredt  (J.pr.  Chem 1918,  [ii],  98, 
96 — 105). — In  consequence  of  the  publication  of  Ruzicka’s  paper 
(A.,  1918,  i,  398),  the  author  gives  a  short  account  of  work  carried 
out  in  1914 — 1918. 

[With  Maria  Savelsberg.] — The  action  of  magnesium  methyl 
iodide  on  camphor  or  on  fenchone  yields  the  tertiary  alcohols, 
methylborneol  and  methylfenchol,  which,  under  the  action  of 
dehydrating  agents,  yield  one  and  the  same  hydro  carbon ,  CnH18, 


permanganate,  and 


b.  p.  172 — 175°,  m.  p.  71 — 73°,  which  shows  great  stability  towards 

is  regarded  as  a  homocyclene  of  the 
annexed  structure.  When  treated  with 
acetic  and  sulphuric  acids,  the  hydrocarbon 
yields  an  acetyl  compound,  b.  p. 

106 — 107°/ 13  mm.,  and  this  on  hydrolysis 
gives  a  secondary  alcohol ,  C^H^O,  m,  p. 
193°,  which  forms  a  phenylur ethane ,  m.  p. 
102°;  oxidation  of  the  alcohol  yields  a 


/  CH2“ - 

2b  CH*CMe 
*  CH0 - - 


CMe 
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4™CMe 
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ketone  (fi-methylcamphor),  CnH180,  m.  p.  167 — 168°,  giving  an 
oxime,  m.  p.  125 — 127°,  and  a  semicarbazone,  m.  p.  255°  (decomp.), 
and  yielding  2 -methylcamphoric  acid,  CuH1804,  m.  p.  191°;  the 
anhydride  of  the  acid  has  m.  p.  205 '5 — 207°.  The  properties  of 
these  products  indicate  that  they  belong  to  the  camphor  series,  so 
that,  in  the  splitting  of  the  trimethylene  ring  of  the  hydrocarbon 
(see  formula  above),  the  linking  3°-3a/  is  ruptured.  This  indica¬ 
tion  is  confirmed  by  the  molecular  refraction  of  the  ethyl  ester  of 
the  acid;  this  ester  has  D3/2  1*0289,  which  differs  but  little  from  the 
value,  Dlf  1*0298,  for  ethyl  camphorate,  whereas  ethyl  isofencho- 
camphorate  has  Df°  1*0054.  The  specific  exaltation  of  the  mole¬ 
cular  refraction  of  the  ester  of  the  new  acid,  —  0*229,  is 

similar  to  that,  —0*18,  for  ethyl  camphorate,  and  is  con¬ 
ditioned  by  the  annexed  grouping,  whilst  in  ethyl  zsofencho- 

i  l 

camphorate  the  grouping  CH— CH2-C— Me  pro- 

Me  .  1  1 

,  l  ,  duces  no  exaltation.  The  following  further 

CH — 0 — C — Me  derivatives  of  the  2-methylcamphoric  acid  were 

1  1  prepared:  the  dichloride,  b.  p.  155°/15  mm.,  the 

chlorinated  chloride,  the  chlorcranhydride,  m.  p. 

204 — 206°,  the  sec.-tert  -amino-acid,  m.  p. 
162 — -163°,  and  its  calcium  salt,  and  the  acid  imide,  m.  p.  256°. 

[With  A.  C.  Heinemann  and  F.  Goblet.] — The  interaction  of 
magnesium  phenyl  bromide  and  camphor,  followed  by  treatment  of 
the  product  with  water  and  dilute  hydrochloric  acid,  yields  the 
£er£.-phenylbomeol,  m,  p.  41°,  b.  p.  119*5^ — 120*5°/2 — 2*5  mm., 
[a]o  —50*33°  (in  benzene),  already  prepared  by  Haller.  Treats 
ment  of  this  tertiary  alcohol  with  acetic  anhydride  gives  a  liquid 
hydrocarbon,  C16H20,  b.  p.  99°'/2  mm.,  D}4  0*9920,  [a]3D9  -f  3*27°, 
which  is  converted  into  the  acetyl  derivative  of  a  tertiary  alcohol, 
b.  p.  136°/2  mm.,  m.  p.  87°.  This  hydrocarbon  partly  undergoes 
rearrangement  to  an  isomeride,  b.  p.  86°/2  mm.,  DJ2*7  1*0034, 
[a]p  —  3*75°,  whilst  a  third  isomeride,  b.  p.  106°/2  mm.,  m.  p. 
33 — 34*5°,  Df 6  0*9742,  is  formed  in  good  yield  on  repeated  dry 
distillation  of  the  above  acetyl  compound.  The  hydrocarbon,  b.  p. 
99°/ 2  mm.,  does  not  combine  with  hydrogen  chloride  in  light 
petroleum  solution,  but  the  isomeride,  b.  p*.  86°,  forms  the  hydro¬ 
chloride,  C16H?1C1,  m.  p.  76*5°,  which  with  milk  of  lime  gives  a 
tertiary  alcohol,  C^H^O,  b.  p.  106*5°,  [a]}>40  +  23*06°,  isomeric  with 
the  £cr£.-phenylbomeal.  Hydrolysis  of  the  above  acetyl  derivative 
yields  a  secondary  alcohol,  C^H^O,  m.  p.  115 — 116°,  which,  like 
the  products  derived  from  it,  is  optically  inactive.  Oxidation  of 
this  alcohol  by  means  of  chromic  acid  gives  a  phenylcamphor, 
C16H20O,  m.  p.  68°,  the  formation  of  which  takes  place  as  shown 
on  p.  i,  127. 

The  new  phenylcamphor  forms  a  semicarbazone,  m.  p.  189 — 190°, 
and  an  oxime ,  m.  p.  141 — 142*5°,  and  when  reduced  with  sodium 
and  alcohol  gives  a  mixture  of  phenylborneol  and  phenyKsoborneol, 
which  were  not  separated.  With  sodiopotassamide  and  amyl 
nitrite,  phenylcamphor  yields  the  isonitfroso-derivative,  which  forms 
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greenish-white  crystals,  in.  p.  189°,  and  this  with  sodium  hydrogen 
sulphite  gives  phenylcamphorquinone ,  a  golden-yellow  substance, 
m.  p.  145°.  The  latter  is  also  obtained  by  the  action  of  perman¬ 
ganate  on  phenylcamphorcarboxylic  acidy  m.  p.  149 — 150°  (evolu- 
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tion  of  C02),  which  is  formed  from  phenylcamphor  with  the  help  of 
sodiopotassamide  and  carbon  dioxide.  Phenylcamphoric  acid , 
C16H20O4,  m.  p.  123' 5°,  is  formed  by  the  protracted  action  of  per¬ 
manganate  solution  on  the  quinone;  its  anhydride ,  C16H180,  m.  p. 
173*5°,  was  prepared. 

[With  H.  Dussier.]— The  action  of  magnesium  a-naphthyl 
bromide  on  camphor  yields  tert .-imphthylbomeol,  m.  p.  122 — 124°, 
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Md  —41*96°  in  benzene.  When  subjected  to  dry  distillation,  this 
alcohol  yields  the  naphthylcam phene ,  C2QH22,  which  crystallises  in 
felted  needles,  m.  p.  92 — 93°,  b,  p,  210°/ 16  mm.,  and  gives  no 
hydrochloride  with  dry  hydrogen  chloride  in  ethereal  solution. 
Treatment  of  the  hydrocarbon  with  acetic  and  sulphuric  acids  yields 
only  an  isomeride,  m.  p.  116 — 117°.  From  results  obtained  with 
methylcyclene  and  phenylcamphene,  it  may  be  assumed  that  the 
naphthylcamphene,  m.  p.  92 — 93°,  has  structure  1  or  II,  and  that 
treatment  with  acetic  and  sulphuric  acids,  under  the  influence  of 
the  naphthyl  residue,  leads  to  rearrangement  to  the  compound  III, 
which  cannot  be  acetylated.  T.  H.  P. 

Condensation  of  Unsaturated  Compounds  in  Relation  to 
Terpenes,  Resins,  and  Caoutchouc.  H.  J.  Prins  ( Gkem . 
W eekblad,  1919,  16,  64 — 74).— The  type  of  condensation  discussed 
is  that  between  molecules  of  the  same  substance  containing  the 
group  IC— Cl.  The  reaction  is  brought  about  by  catalysts,  such  as 
acids,  acid  anhydrides,  halogens  and  halogen  compounds  with  active 
halogen,  sulphur  and  sulphur  compounds  (persulphides),  oxygen 
and  peroxides,  metallic  oxides,  and  metals.  The  catalyst  and  sub¬ 
strate  are  “reciprocally  activated.”  Three  reactions  are  possible: 
polymerisation  of  the  unsaturated  substance,  combination  of 
catalyst  with  the  substance  at  the  double  bond,  and  combination 
of  catalyst  with  the  polymerised  substance  formed.  The  theory 
of  reciprocal  activation  is  discussed  in  relation  to  the  simultaneous 
polymerisation  and  oxidation  of  unsaturated  hydrocarbons,  such 
as  terpenes,  the  formation  of  resins,  and  the  vulcanisation  of 
caoutchouc.  The  following  theory  for  the  lashmentioned  process 
is  suggested.  The  caoutchouc  molecule  is  rendered  active  by  means 
of  the  catalyst  sulphur,  whilst  the  sulphur  undergoes  a  change 
analogous  to  the  formation  of  ozone  from  oxygen  in  presence  of 
unsaturated  substances.  There  results  (1)  a  simple  polymerisation 
of  the  caoutchouc  molecule  with  formation  of  cycfobutane  deriv¬ 
atives;  (2)  polymerisation  of  the  caoutchouc  molecule  with  inclusion 
of  sulphur  in  the  ring,  giving  compounds  of  the  type 

:c— c:  :c— c: 

II  1  ! 

:c  c:  :c  c: 

\/  or  \/  ; 
s  sB 


(3)  direct  addition  of  sulphur  at  the  double  bond  to  form  : 


:c— c: 

\/  or 

S 


:c— a: 

W.  S.  M. 


Constituents  of  Resins.  III.  Further  Investigation  of 
Siaresinol  from  Siamese  Gum  Benzoin.  Alois  Zinke  and 
Hans  Lieb  ( Monatsh 1918,  39,  627 — 639). — It  has  been  pre¬ 
viously  shown  that  the  benzoresinol  obtained  by  Liidy  from 
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Sumatra  gum  benzoin  (A.,  1893,  i,  480 — 666)  is  probably  a  mix¬ 
ture  of  d’-sumaresinol  and  /-benzoresinol  (A.,  1918,  i,  502);  further 
examination  of  the  substance  prepared  according  to  Liidy’s  direc¬ 
tions  only  led  to  the  isolation  of  siaresinol  (A.,  1918,  i,  398). 
Liidy’s  benzoresinol  should  therefore  be  deleted  from  the  literature. 

Further  examination  of  d-sumaresinol  and  siaresinol  has  shown 
that  these  substances  are  acidic  in  character,  and  that  the  acidic 
hydrogen  is  contained  in  the  carboxyl,  and  not  in  the  hydroxyl 
group  as  assumed  by  Liidy  (loc.  cit .) ;  the  former  is  therefore  to 
be  regarded  as  d -sumaresinolic  acid  and  the  latter  as  d -siaresinolic 
acid.  Oxidation  of  rZ-siaresinolic  acid  leads  to  the  formation  of  a 
monobasic  acid,  C27H40O4,  and  the  loss  of  three  atoms  of  carbon 
and  eight  atoms  of  hydrogen  appears  to  denote  the  elimination  of  a 
propyl  or  an  isopropyl  group ;  the  formula  for  the  parent  substance 
may  be  written  C3H7*  C2fiH40O2-CO2H. 

[With  Ludwig  Zechner.] — Silver  siaresinolate  forms  a  white 
powder  which  darkens  in  colour  when  preserved,  and  decomposes 
when  warmed  with  water,  acetone,  or  alcohol.  It  is  converted  by 
methyl  iodide  into  methyl  siaresinolate ,  which  crystallises  in  pris¬ 
matic  crystals  with  1‘5H20  from  aqueous  alcohol,  m.  p.  about  150°, 
in  needles  with  |H20  from  benzene,  and  in  anhydrous,  prismatic 
crystals,  m.  p.  169—170°,  from  light  petroleum.  The  ethyl  ester 
separates  from  light  petroleum  in  needles  or  prismatic  platelets, 
in.  p.  108°;  from  aqueous  alcohol  in  nodular  masses,  which  melt 
indefinitely  at  102°  and  contain  water  of  crystallisation.  The 
mixed  anhydride  of  acetic  and  siaresinolic  acids  melts  at  125 — 127° 
after  softening  at  104°. 

Chromic  acid  oxidises  the  double  compound  of  acetic  and 
^/-siaresinolic  acid  to  an  acid,  C27H40O4,  short  prisms,  m.  p.  317°, 
[alp  —  193*8°  in  chloroform  solution f  the  potassium  salt,  long, 
white  needles  with  3JH20,  and  the  methyl  ester,  colourless  leaflets, 
m.  p.  186 — 187°,  are  described.  H.  W. 

Hydroxymethylfurf uraldehyde .  J.  A.  Middendorp  (Bee. 
trav.  chim.,  1919,  38,  1 — 71). — The  author  finds  that  a)-hydroxy- 
methy If urf uraldehyde,  obtained  by  the  action  of  acids  on  the 
hexoses,  can  be  distilled  unchanged  in  an  absolute  vacuum,  giving 
a  distillate,  b.  p.  114 — 116°/1  mm.,  which  will  crystallise  and  has 
m.  p.  31*5°,  D}55  1*268,  D?  1*2629,  n$  1'556,  n™  1*552,  nf  1*563, 
and  its  heat  of  combustion  is  664*8  cal.  per  gram-mol.  Contrary 
to  the  general  statements,  the  author  finds  that  this  aldehyde  is 
miscible  with  water  in  all  proportions,  and  that  there  is  no  indica¬ 
tion  of  the  formation  of  a  hydrate.  It  gives  a  phenylmethyl - 
hydrazone ,  m.  p.  161°,  and  an  aldazine ,  m.  p.  168°  (decomp.),  and 
its  hydroxyl  group  may  readily  be  replaced  by  halogen  by  the 
action  of  the  hydrogen  halide  in  dry  ether.  co-Chloromethylfur- 
furaldehyde  is  readily  converted  into  w-methoxy  methyl  fur  fur- 
aldehyde,  an  oil,  b.  p.  68— 70°/2  mm.,  *  1*146,  1*5088 

giving  a  phenylhydrazone ,  m.  p.  56 — 57°,  a  p -nitrophenylhydr- 
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atone ,  m.  p.  140 — 141°,  an  oxime ,  an  aldazine ,  m.  p.  86°,  a  sem- 
carbazone,  m.  p.  170°,  and  a  semioxamazone ,  m.  p.  209 — 210°. 
Similarly,  w-ethoxymethylfurfuraldehyde  gives  a  p  mitrophenyl- 
hydrazcme ,  m.  p.  140—141°,  an  oxime ,  an  aldazine ,  m.  p.  70°,  and 
a  semioxamazone ,  m.  p.  212 — 213°.  Benzoyloxymethylfurfur- 
aldehyde  gives  a  phenylhydrazone ,  m.  p.  112°,  a  p -nitrophenyl- 
hydrazone ,  m.  p.  142°,  an  oxime,  m.  p.  85 — 85*5°,  an  aldazine, 
m.  p.  163°,  a  semicarbazone ,  m.  p.  198°,  and  a  semioxamazone, 
m.  p.  204°  (decomp.). 

When  distilled  at  a  pressure  of  10 — 20  mm.,  hydroxymethylfur- 
furaldehyde  is  partly  decomposed,  giving  its  anhydride,  difurfuryl- 
methyl  ether,  which  yields  a  semicarbazone,  m.  p.  255°,  and  when 
oxidised  by  moist  silver  oxide  gives  di  (2 -methyl-5 -carboxylfuryl) 
ether,  m.  p.  165°. 

Sodium  hydroxide  readily  decomposes  hydroxymethylfurfur- 
aldehyde,  giving  2  : 5-dihydroxy  methyl furan,  m.  p.  80°,  and  5-hydr- 
oxymethylpyromucic  acid.  Under  similar  conditions,  methoxy- 
methylfurfuraldehyde  gives  2-hydroxymethyl-b-methoxymethyl- 
furan,  b.  p.  132 — 134°/23  mm.,  m.  p.  37°,  n™5 1*4860,  and  b-meth- 
oxymethylpyromucic  acid,  m.  p.  66 — 66' 5°;  the  ethoxy-aldehyde 
similarly  gives  2-hy  dr  oxymethyl-b-ethoxy  methyl furan,  b.  p. 
152 — 157°/20  mm.,  n^5  1-4865,  and  5-ethoxymethylpyromucic  acid, 
m.  p.  62°. 

Hydroxymethylfurfur aldehyde  condenses  with  ethyl  malonate, 
giving  ethyl  hydroxymethylfurfurylidenemalonate,  m.  p.  48*5°,  b.p. 
221°/11  mm.,  DJ®  1*1648,  n ^  1*539,  n™  1-536,  and  with  malonic 
acid,  giving  hydroxy  methyl furfurylidenemalonic  acid ,  decomposing 
at  130°. 

Ammonia  or  potassium  cyanide  react  readily  in  alcoholic  solution 
with  hydroxy-,  methoxy-,  or  ethoxy-methylfurfuraldehyde,  but  the 
products  in  every  case  resinify. 

From  a  study  of  the  absorption  spectra  of  the  coloured  products 
obtained  from  furfuraldehyde  and  its  methyl  and  hydroxymethyl 
derivatives,  respectively,  with  the  following  reagents,  resorcinol, 
Sesame  oil,  0-naphthol,  acetone,  diphenylamine,  egg-albumin, 
aniline  acetate,  narcotine,  and  orcinol,  it  is  shown  that  the  coloured 
products  formed  by  warming  sucrose  with  hydrochloric  acid  and 
the  respective  reagents  resemble  those  obtained  from  hydroxy- 
methylfurfuraldehyde,  but  differ  from  those  obtained  from  furfur¬ 
aldehyde  itself.  It  is  shown  that  diphenylamine  is  the  most  satis¬ 
factory  reagent  for  distinguishing  between  pentoses  and  hexoses, 
and  that  the  reaction  with  acetone  is  the  most  satisfactory  for  dis¬ 
tinguishing  methylpentoses  from  pentoses  and  hexoses.  W.  G. 

The  Alkaloids  of  Holarrhena  congolensis.  Frank  Lee 
Pyman  (T.,  1919,  115,  163—166). 

Nicotine  Content  of  the  Smoke  of  Heavy,  Light,  and 
tl  Nicotine-free  11  Cigars.  W.  Storm  van  Leeuwen  (Arch.  expt. 
Path.  Pharm.,  1918,  84,  282 — 316). — This  content  was  measured 
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physiologically  by  the  effect  on  the  blood-pressure  of  an  acid  extract 
of  the  smoke,  and  bears  no  relationship  to  the  trade  description  or 
even  to  the  nicotine  content  of  the  cigars  themselves.  The  smoke 
of  so-called  nicotine-free  cigars  (Wendt)  contains  as  much  as  that 
of  average  normal  ones.  A  full  account  of  earlier  work  is  given. 

G.  B. 

Cyclic  Acetone  Bases.  C.  Harries  (Annalen,  1918,  417, 
107 — 191.  Compare  A.,  1896,  i,  317). — The  author  has  shown  that 
vinyldiacetonamineoxime  (4-oximino-2  :  2  :  6-trimethylpiperidine) 
yields  a-4-amino-2  : 2  ;  6-trimethylpiperidine  by  reduction  with  zinc 
dust  and  cold  alcoholic  hydrochloric  acid,  and  /3-4-amino-2  :  2  : 6- 
trimethylpiperidine  by  reduction  with  sodium  and  boiling  amyl 
alcohol  ( loc .  cit and  A.,  1897,  i,  293).  These  two  bases  behave 
differently  towards  carbon  disulphide.  Whilst  the  /3-base  yields 
only  one  dithiocarbamate  which  cannot  be  converted  into  a  thio- 
carbimide  by  mercuric  chloride,  the  a-base  yields  an  easily  soluble 
dithiocarbamate,  which  is  changed  by  boiling  water  into  a  sparingly 
soluble  dithiocarbamate;  from  the  last,  hot  aqueous  mercuric 
chloride  solution  produces  a  substance  which  has  the  composition 
of  the  expected  thiocarbimide,  but  not  its  properties,  and  is  there¬ 
fore  probably  an  internal  thiocarb amide.  By  treatment  with 
iodine,  the  two  a-dithiocarbamates  (2  mols.)  lose  carbon  disulphide 
(1  mol.)  and  hydrogen  sulphide  (1  mol.)  and  yield  two  isomeric 
thiocarbamides,  probably  having  the  constitution 

CS-NH(C5H7Me3N)2; 

these  are  probably  syn-  and  anti-st ereoisom Brides,  and  so  also  are 
the  two  a-dithiocarbamates. 

The  question  why  the  /3-base  does  not  yield  an  analogous  series 
of  isomerides  cannot  be  answered  at  present. 

[With  A.  Baudrexel,  H.  Hohenemser,  and  R.  Haarmann.j — 
Between  1896  and  1908,  the  reduction  of  4 -oximino -2  : 2 : 6-tri¬ 
methylpiperidine  to  a~4~amim>2  : 2  :  6-trimethylpiperidine  by  cold 
alcoholic  hydrogen  chloride  and  zinc  dust  has  frequently  been 
effected.  It  is  all  the  more  remarkable,  therefore,  that  the  authors, 
using  present-day  zinc  dust  (since  1913),  have  obtained,  not  the 
above  a-base,  but  2:2:  6-trimethyl-4-piperidone.  In  order  to  prepare 
the  a-base,  therefore,  4-oximino-2  : 2  :  6-trimethylpiperidine  has  been 
reduced  by  3%  sodium  amalgam  in  80%  alcoholic  solution  at 
10 — 20°,  25%  hydrochloric  acid  being  constantly  added  to  maintain 
an  acid  reaction.  This  method  produces  about  equal  weights  of 
a-  and  0-4 -amino-2  :  2  :  6-trimethylpiperidine ;  the  hydrochloride  of 
the  latter  is  insoluble  in  absolute  alcohol. 

[With  Bernhard  Schellhorn.] — Whether  reduced  by  cold 
alcoholic  hydrochloric  acid  and  zinc  dust  or  by  boiling  amyl  alcohol 
and  sodium,  4-oximino-2  : 2  : 6  :  6-tetramethylpiperidine  yields  only 
one  A-amino~2  :2  :6  :  6-tetramethylpiperidine,  leaflets,  m.  p.  16 — 18°, 
b.  p.  79°/7  mm,,  which  is  converted  by  acetic  anhydride  into  the 
acetate  of  the  acetylamino-derivative,  m.  p.  205°;  the  acetylamino- 
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derivative  itself,  CnH^ONg,  forms  pyramidal  crystals,  m.  p.  120°, 
b.  p.  161— 163°/ 6— 8  mm. 

In  cold  ethereal  solution,  4-amino-2  : 2  :  6  :  6-tetramethylpiperidine 
(2  mols.)  and  carbon  disulphide  (1  mol.)  yield  4-ommo-2  : 2  : 6  : 6- 
tetramethylpiperidine  2:2:6:  6-tetramethylpiperidyldithiocarb- 
amate ,  C9H18N-NH-CS*SH,C9H18N-NH2,  crystals,  m.  p.  154°,  but 
in  the  ratio  of  1 : 1  yield  t et r amethylpiperidyldit hi ocarb amic  acid , 
C9H18N#NH'CS*SH,  m.  p.  180° ;  this,  and  also  the  preceding  salt, 
are  converted  into  a  substance ,  m,  p.  205°  (decomp.),  by  recrystal¬ 
lisation  from  boiling  water.  The  dithiocarbamic  acid  in  boiling 
aqueous-alcoholic  solution  is  converted  by  alcoholic  iodine  into  the 
hydriodide  (two  crystalline  forms)  of  the  thi ocarb  amide, 

CS(NH-C9H18N)2, 
triangular  plates,  m.  p.  170°. 

Corresponding  with  the  production  of  two  alkamines  by  the 
reduction  of  2:2:  6-trimethyl-4-piperidone  (Harries,  A.,  1897,  i,  293), 
it  is  found  that  2 : 2-dimethyl-6-wobutyl-4-piperidone,  reduced  by 
sodium  amalgam  in  faintly  acid  solution,  yields  a  mixture  of  labile 
Q,\s-valerd'iacetonalkamine  \4-hydroxy-2  : 2-dime  thyl-Q-isobut  yljnper- 

idine\  NH  m,  p.  91  — 92°  ( hydro - 

chloride ,  m.  p.  215°),  and  the  stable  trans -isomeride,  m.  p.  65°;  the 
former  is  converted  into  the  latter  by  heating  with  a  solution  of 
sodium  amyl  oxide. 

2  :  2-Dimethyl~6-isobutyl-4-piperidone  forms  an  oxime ,  CnH22ON2) 
needles,  m.  p.  121°  {monohydro chloride ,  m.  p.  238°;  dihydro¬ 
chloride,  needles,  m.  p.  222°),  which  is  reduced  by  sodium  and  boil¬ 
ing  amyl  alcohol  to  4-amino-2 : 2-dimethyl~§-\sohutylpiperidine, 
CiiH24N2,  b.  p.  147°/65  mm.  ( hydrochloride ,  CnH24N2,2HCl ; 
acetate  of  the  acetyl  derivative,  m.  p.  143 — 144°).  The  base  yields 
a  carbamate  by  absorption  of  carbon  dioxide,  and  is  converted  by 
nitrous  acid  into  the  preceding  cis-alkamine,  m.  p.  91 — 92°. 

By  warming  with  acetic  anhydride,  2:2:  6-trimethyl-4-piperidone 
is  converted  into  its  acetyl  derivative,  prisms,  m.  p.  92°,  which  yields 
acetylvinyldiacetonamineoxime  {1-acetyl  -4-  oximino-2  :  2  :  Q-tri- 
methylpiperidine),  m.  p.  130°,  by  treatment  with  aqueous  hydroxyl- 
amine. 

[With  A.  Zart.] — Benzylidenediacetonamineoxime  yields  only 
products  of  fissive  decomposition  when  reduced  by  zinc  dust  and 
alcoholic  hydrochloric  acid,  but  is  converted  by  reduction  with 
sodium  and  boiling  amyl  alcohol  into  fi-4-amino-2-phenyl-§ :  6- 
dimethylpiperidine ,  six-sided  plates  softening  at  60°,  no  definite 
m.  p.,  b.  p.  183°/ 36  mm.,  which  is  isolated  as  the  hydrobromide , 
C13H20No,2HBr,  prisms  with  3H20,  m.  p.  75°,  decomp.  100°;  the 
hydrochloride ,  platinichloride ,  hydriodide ,  and  pier  ate  are 
mentioned. 

[With  August  Baudrexel.] — a-4- Amino-2  :  2  :  6-trimethyl- 
piperidine  and  ethyl  chloroformate  react  in  cold  ether  to  form  the 
hydrochloride,  C^HooC^NoyHCl,  crystals,  m.  p.  244 — 245°,  of 
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a -ethyl  trimethylpiper  idyl  carbamate,  b.  p.  148 — 150°/ 12  mm. 
( picrate ,  m.  p.  208 — 209°).  Attempts  to  eliminate  ethyl  alcohol 
from  the  carbamate  with  the  object  of  creating  a  bridge  linking  in 
the  1  : 4-position  were  unsuccessfully  made  with  zinc  chloride,  fused 
sodium  acetate,  phosphoric  anhydride,  phosphoryl  chloride,  and 
concentrated  hydrochloric  acid.  The  a-aminotrimethylpiperidine 
reacts  in  ethereal  solution  with  carbon  dioxide  to  form  the 
carbamate ,  C5H7Me3N’NH*C02H,NH2*C5H7Me3N,  m.  p.  112°. 

The  following  compounds  of  the  /3-series  were  prepared  by  similar 
methods:  £ -ethyl  2 :2  ib-trimethylpiperidyl-k-carbarnate,  b.  p. 
151 — 152°/ 12  mm.,  m.  p.  68°,  and  its  hydrochloride ,  m.  p. 
253 — -254°  (decomp.),  and  picrate ,  m.  p.  164—165°;  fl-aminotri- 
methylpiperidine  trimethylpiperidylcarbamate ,  m.  p.  92°. 

[With  A.  Zart.] — a-  and  £-4-Amino-2  :  2  :  6-trimethylpiperidine 
yield  dibenzoyl  derivatives,  C22H2602N2,  m.  p.  192 — 193°  and 

210— 211°  respectively,  on  benzoylation.  The  a-base  reacts  with 
phenylcarbimide  in  cold  benzene  to  form  the  phenyltrim ethyl- 
piperidylcarb  amide,  NHPh*CO*NH*C6H7Me3N,  needles,  m.  p. 

211 —  212°,  and  with  phenylthiocarbimide  in  ethereal  solution  to 
form  the  corresponding  thiocarb amide,  C15H23N3S,  crystals,  m.  p. 
110°,  whilst  the  hydrochloride  of  the  a-base  reacts  with  potassium 
cyanate  in  concentrated  aqueous  solution  to  form  a-trimethyl- 
piperidylcarb amide ,  C5H7Me3N*NH*CO*NH2,  leaflets,  m.  p.  55° 
(not  sharp),  decomp,  below  100°.  The  corresponding  substances  in 
the  /3-series  are  phenyltrimethylpiperidylcarb amide,  m.  p.  130 — 
138°,  the  thiocarb  amide,  C35H23N3S,  m.  p.  160—161°,  and  fi-tri - 
methylpiperidyicarbamide,  m.  p.  170 — 171°. 

[With  Herbert  Thoerl.] — Equal  molecular  quantities  of  2:2:6- 
trimethyl-4-piperidone  and  ethyl  chloroformate  in  ethereal  solution, 
heated  on  the  water-bath  with  a  saturated  solution  of  potassium 
carbonate,  yield  ethyl  4:-keto-2  : 2  :6-tnmethylpiperidine-l-carb- 
oxylate,  m.  p.  34 — 35°,  b.  p.  141 — 142°/ 12  mm.  {oxime,  leaflets, 
m.  p.  136°).  The  oxime  is  reduced  by  sodium  amalgam  and  a 
mixture  of  alcohol,  water,  and  acetic  acid  on  the  water-bath  to 
ethyl  4:-amino-2 :2  :$-trimethylpiperidine-l-carboxylate,  b.  p.  160°/ 
12  mm.,  from  which  an  internal  1  : 4-carbamide  could  not  be  pro¬ 
duced. 

The  direct  methylation  of  2:2: 6-trimethyl-4-piperidone  at  the 
imino-group  is  very  difficultly  effected.  The  result  is  attained 
indirectly,  however,  by  oxidising  a-  and  j8-A-methylvinyldiaceton- 
alkamines  (see  below)  by  chromic  and  acetic  acids.  Although  the 
a-isomeride  is  very  resistant  to  oxidation,  both  yield  the  same 
N -methylvinyldiacetonamine  (1:2:2:  b-tetramethyl-A-piperidone), 
b,  p.  96 — 97°/ 14  mm.,  which  is  purified  through  the  hydro- 
bromide .  It  forms  an  oxime,  prisms,  m.  p.  93°  {picrate,  needles, 
m.  p.  216°  [decomp.]). 

[With  August  Baudrexel.] — The  following  derivatives  have 
been  prepared  with  the  object  of  obtaining  substances  suitable  for 
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the  easy  identification  of  the  more  important  cyclic  acetone  bases, 
but  none  of  them  compares  with  the  oxime  for  this  purpose. 
2:2: 6-Trimethyl-4-piperidone  forms  a  semicarbazone ,  C9H18ON4, 
crystals,  m.  p.  196 — 197°  ( oxalate ,  m.  p.  182°),  the  triacetonamine 
forms  a  semicarbazone ,  C10H20ON4j  crystals,  m.  p.  219 — 220°,  whilst 
benzylidenediacetonamine  forms  a  p -nitrophenylhydrazone, 

^19-^22^2^4* 

m.  p.  105—106°. 

[With  Arthur  Zart.] — 4-Hydroxy-a-  and  -/3-1  : 2  : 2  : 6-tetra- 
methylpiperidines  are  readily  obtained  by  heating  the  4-hydroxy- 
2:2: 6-trimethylpiperidines  with  40%  formaldehyde  on  the  water- 
bath.  The  hydrochloride  of  the  a-compound  reacts  with  benzoyl 
chloride  at  120°  to  form  aA-benzoyl-1 :2  :2  :6-tetramethylpiper- 
idine ,  b.  p,  194 — 195°/ 16  mm.  ( hydrochloride ,  m.  p.  192°,  platini - 
chloride ,  m.  p.  208°  [decomp.],  nitrate ,  and  picrate ,  m.  p. 
180 — 181°).  The  corresponding  £- benzoyl  derivative  has  b.  p. 
195°/ 15  mm.,  and  forms  a  hydrochloride ,  m.  p.  58°  (not  sharp), 
platinichloride,  m.  p.  218°  (decomp.),  nitrate ,  m.  p.  163°  (decomp.), 
and  picrate ,  m.  p.  213°. 

[With  Erich  Gros  chuff.] — The  behaviour  of  cyclic  acetone 
bases  towards  nitrous  acid  has  been  already  published  (A.,  1901, 
i,  745).  C.  S. 

New  Mode  of  Formation  of  Pyrrole-black.  A.  Angeli  and 
A.  Pieroni  (Atti  R .  Accad .  Lincei ,  1918,  [v],  27,  ii,  300 — 304. 
Compare  A.,  1918,  i,  547). — Treatment  of  pyrrole  with  the  calcu¬ 
lated  quantity  of  magnesium  ethyl  iodide  in  very  dilute  ethereal 
solution,  and  passage  through  the  liquid  of  a  gentle  current  of  air 
for  about  twenty-four  hours,  yields  a  voluminous,  very  black 
powder,  which  may  be  obtained  almost  free  from  ash  by  treatment 
with  dilute  sulphuric  acid.  This  substance  is  far  more  intensely 
black  than  the  pyrrole-blacks  obtained  by  methods  previously 
described,  and,  like  these  and  the  natural  melanins,  it  does  not 
melt,  but  furnishes  vapours  which  turn  a  pine  splinter  moistened 
with  hydrochloric  acid  an  intense  red ;  it  is  insoluble  in  all  ordinary 
solvents,  and  also  in  alkali  solutions.  It  is  slowly  oxidised  by 
hydrogen  peroxide  in  acetic  acid,  or  dilute  aqueous  permanganate, 
or  dichromate  and  dilute  sulphuric  acid.  The  compositions  of  the 
different  pyrrole-blacks  obtained  in  various  ways  are  given.  The 
yellowish-white  product  formed,  together  with  pyrrole -black,  by  the 
action  of  peracetic  acid,  is  probably  a  derivative  of  tripyrrole,  and 
its  composition  is  in  agreement  with  the  formula  C12H1703N3.  Like 
aniline-blacks,  pyrrole-blacks  react  readily  with  phenylhydrazine. 

T.  H.  P. 


Action  of  Cyanogen  Haloids  on  Phenylhydrazine.  IV. 
Passage  to  Derivatives  of  o-Phenylenediamine.  G.  Pellizzari 
and  Augusto  Gaiter  ( Gazzetta ,  1918,  48,  ii,  151 — 182.) — Further 
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investigations  (compare  A,,  1892,  1323;  1907,  i,  873  and  1911,  i, 
338)  show  that  it  is  possible  to  effect  the  following  series  of  changes  : 

NHPh-NH2  — >  CN-NPh-NHj  CflH4<“^^>C-NH-CN  — > 


W<NH>C-NH*CN  C6tJ4<Ng>C-NH-CO-NH2  - 

(C6H4<“2>C-NH-CO)  Nfl  :  C6H,<”J>C-NH'CO'NE2 


C6H4<NJ>C.Ntt 


c6h4<5J>c-nh2 
NHIC-OEt 

C6H4(NH2)2  ->  C6H4<”g>C*NH2. 


afi-Dicyario-o-pherbyleneguanidine, 


C^<N’(CN)>C'NH‘CN’ 

obtained  by  the  action  of  cyanogen  bromide  on  a-cyanophenyl- 
hydrazine  in  presence  of  water  and  pieces  of  marble,  forms  white 
crystals,  and  turns  yellow  and  then  brown  when  heated,  but  does 
not  melt  at  300° ;  it  reacts  acid  towards  litmus,  and  emits  ammonia 
when  heated  with  alkali  hydroxide.  The  sodium  salt  forms  a 
crystalline  magma,  and  the  potassium  salt  a  gelatinous  mass. 

$-Cyano~o-phenyleneguamdine,  C6H4<C^^^C*NH,CN,  prepared 


by  the  action  of  potassium  hydroxide  on  the  preceding  compound, 
forms  long,  thin,  elastic,  shining  needles,  and  turns  yellow  at  240° 
and  softens  and  decomposes  at  250 — 260°;  it  has  slightly  acid 
properties  and  exhibits  normal  ebullioscopic  behaviour  in  alcohol. 
It  is  highly  resistant  to  the  action  of  potassium  hydroxide,  and  only 
in  a  sealed  tube  at  140°  is  it  possible  to  detach  the  j3-cyanogen 
group.  Its  silver  salt  was  prepared  and  analysed. 

cyPhenylene-fi-gueinylcarb  amide ,  C6Il4<C^r^^>C*NII*CO,NH2, 


obtained  as  hydrochloride  by  the  action  of  hot  dilute  or  cold  con¬ 
centrated  hydrochloric  acid,  forms  shining,  colourless  needles  and 
becomes  opaque,  but  does  not-  melt  at  300°.  Its  hydrochloride , 
C8H6ON4,Hd,  decomposing  at  255 — 260°,  platinichloride ,  and 
picrate  were  prepared  and  analysed. 


Diphenyl  eneguanylb  iure  t ,  ^C6  H4<^g>C-NH-C°)  NH,  ob- 


tained  by  heating  the  preceding  compound  at  180 — 200°,  crystal¬ 
lises  in  slender  needles. 

o-Phenyleneguanidine,  prepared  by  the  action  of  hydrochloric 

acid  on  o  phenyleneguanylcarbamide  or  aj8-dicyano-o-phenylene- 


i.  136 


ABSTRACTS  OR  CHEMICAL  PAPERS. 


guanidine,  is  identical  with  the  compound  obtained  from  cyanogen 
bromide  and  o-phenylenediamine  (compare  Pierron,  A.,  1908, 
i,  926).  The  following  salts  were  prepared  and  analysed: 
carbonate ;  nitrate ,  exploding  without  melting  at  225°;  acetate , 
m.  p.  218°;  picrate,  m.  p.  270°  (decomp.);  and  platinichloride, 
+  |H20,  which  softens  at  225°,  and  then  melts  and  decomposes. 
The  free  base  may  be  recognised  by  the  alkaline  reaction  of  its 
aqueous  solution  towards  litmus  and  by  the  intense  blue  coloration, 
changing  to  green  and  then  to  brownish -yellow,  obtained  by  the 
action  of  hypobromites  or  hypochlorites. 


A  ce  tyl-o-phenyleneguanidine , 


CtH(<N5>C'NHAc,  forms 


slender,  white  needles,  m.  p.  314 — 315°  (decomp.).  The  action  of 
nitrous  acid  on  the  corresponding  benzoyl  derivative  (compare 

_ _ _ 

Pierron,  loc.  cit .)  yields  phenylenecarbamide,  C6H4<^^^^>C,OH 


or  CdH4<5JH>C0. 


m -Nit  rob  enzylidene  phenyl  ene  guanidine , 


csh4<n>,n:ch.c6h4.No!! 


prepared  from  o-phenyleneguanidine  and  m-nitrobenzaldehyde  in 
presence  of  a  drop  of  piperidine,  forms  minute,  yellow  needles, 
m.  p.  170°. 


_ 

a-Gyano-o-phenylene guanidine,  C6H4 <^‘N(CN)^>  obtained 

from  o-phenyleneguanidine  and  cyanogen  bromide,  forms  long, 
colourless  needles,  and  decomposes  at  173 — 175°,  rapidly  in  a  moist 
atmosphere  and  slowly  in  a  desiccator.  Its  platinichloride  turns 
brown  at  100°  and  undergoes  change  when  boiled  with  water, 
m -Ni  trob  enzylidene- a~  cyano-o-ph  e  nyleneg  uanidine , 


C«H  «<  N  (CN  )>  0  •  N :  CH  ■  C6H4 


'NO, 


prepared  by  the  interaction  of  a-cyano-o-phenyleneguanidine  and 
m-nitrobenzaldehyde  in  alcoholic  solution  in  presence  of  a  drop  of 
piperidine,  forms  microscopic,  yellow  crystals  and  decomposes  at 
285 — 290°. 

a-Ethoxy  -  o-phenylen  e  carbimino  guanidine,  C6H4<^^>C  •  N  H  2, 


NHIC-OEt 

obtained  together  with  the  preceding  compound,  forms  colourless 
needles,  m.  p.  155°.  Its  platinichloride  forms  pale  yellow  rhombs, 
m.  p.  222 — 224°  (decomp.).  With  m-nitrobenzaldehyde  in  presence 
of  a  drop  of  piperidine,  the  base  yields  m-nitrobenzylidene-a- * 
ethoxy-o-phenylenecarbiminoguanidine,  C17H1503N5,  which  crystal¬ 
lises  in  pale  yellow  needles,  m.  p.  205 — 206°  (decomp.). 

According  to  Pierron  (loc.  cit.),  the  action  of  cyanogen  bromide 
(3  mols.)  and  sodium  hydrogen  carbonate  (3  mols.)  on  o-phenylene- 
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diamine  (1  mol.)  yields  a  little  phenyleneguanidine  and  a  large 
proportion  (120- — -140%  of  the  phenylenediamine  used)  of  iminodi- 


dNTH 


carbonylphenyleneguanidine,  C6H4 


/  \c= 


N 


'N— /  N,CO 


> 

CO-NIK 


This 


compound  may  be  obtained  also  from  phenyleneguanidine  (1  mol.), 
cyanogen  bromide  (2  mols.),  and  sodium  hydrogen  carbonate 
(2  mols.),  or  from  phenyleneguanidine  and  biuret.  The  mechanism 
of  its  formation  is  under  investigation.  T.  H.  P. 


Simultaneous  Biochemical  Syntheses  of  Gentiobiose  and 
of  the  two  /?-Glucosides  of  Glycol  by  Emulsin.  Em. 

Boukquelot  and  M.  Beidel  (Cornpt.  rend.,  1919,  168,  253 — 256). 
— From  the  products  of  the  action  of  emulsin  from  almonds  on  a 
mixture  of  dextrose  and  ethylene  glycol,  in  the  molecular  propor¬ 
tion  of  2:1,  in  aqueous  solution,  the  authors  have  isolated  and 
characterised  gentiobiose,  glycyl  jB-glucoside,  and  glycyl  j8-di- 
glucoside.  W.  G. 
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The  Blood  Sugar.  Gustav  Krok  (Biochem.  Zeitsch 1918,  92, 
84 — 89). — An  analysis  of  the  sugar  in  blood  was  made  by  Bang’s 
micro-method,  both  before  and  after  hydrolysis  by  acids  in  the  case 
of  rabbits,  after  ingestion  of  starch  and  of  maltose  (at  varying 
intervals),  and  after  administration  of  adrenaline,  and  a  few  similar 
analyses  were  made  on  the  blood  of  the  human  subject.  There  was 
no  appreciable  difference  in  the  reducing  power  before  and  after 
hydrolysis  in  any  case,  and  the  results  give  no  support  to  Lepine’s 
conception  of  the  “sucre  virtu  el  ”  of  blood.  S.  B.  S. 

The  Theory  of  Clotting.  Alfred  Perutz  and  Max  Bosehann 
{Biochem.  Zeitsch .,  1918,  92,  90—95). — The  amount  of  fibrin 
which  is  obtained  by  mixing  serum  and  plasma  stands  in  some 
proportional  relationship  to  the  amounts  of  these  two  components 
used,  when  they  are  employed  in  great-  dilutions.  If  diminishing 
amounts  of  serum  are  added  to  the  same  amount  of  plasma,  the 
amount  of  fibrin  formed  diminishes.  In  the  same  way,  diminish¬ 
ing  amounts  of  plasma  added  to  the  same  amount  of  serum  also 
produce  diminishing  amounts  of  fibrin.  If  very  great  dilutions 
are  employed  of  plasma  and  serum,  so  as  to  be  near  the  limits  of 
a  reaction,  in  order  that  the  reaction  should  take  place  at  all, 
the  serum  concentration  must  be  greater  than  the  plasma  con¬ 
centration.  S.  B.  S. 
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The  Presence  of  Phosphates  in  Human  Blood-serum.  VII. 

Joh.  Feigl  ( Biochem .  Zeitsch.,  1918,  92,  1 — 83). — The  author 
gives  a  very  extensive  and  detailed  review  of  the  methods  of 
separating  the  constituents  which  contain  phosphorus  in  the  blood, 
especially  the  lipoid  phosphorus  and  inorganic  (acid  soluble)  phos¬ 
phorus,  giving  in  particular  a  detailed  criticism  of  the  recent 
methods  of  Bloor,  Greenwald,  and  their  collaborators.  He  also 
gives  a  critical  account  of  the  micro-methods  for  estimating  the 
phosphorus  after  ashing,  including  the  various  nephelometric  and 
colorimetric  methods.  He  gives,  finally,  a  series  of  tables  of 
analyses  of  the  phosphorus  of  the  blood  (chiefly  lecithin  phos¬ 
phorus)  in  pathological  cases  obtained  by  himself  by  the  employ¬ 
ment  of  various  methods.  S.  B.  S. 

Shark  and  Ray  Liver  Oils.  M.  Tsujimoto  (J.  Chem .  Ind., 
Tokyo ,  1918,  21,  1015 — 1042).— The  analytical  values  of  the  liver 
oils  of  thirteen  species  of  Japanese  sharks  and  five  species  of 
Japanese  rays  are  given.  The  oil  derived  from  the  shark  Pristiurus 
pilosus  had  an  exceptionally  high  iodine  value  (309 '0)  and  a  very 
low  sp.  gr.  (DJ5  0*8664).  It  was  found  that  all  the  shark  liver 
oils  of  low  sp.  gr.  (below  0*9)  contained  the  hydrocarbon  squalene, 
which  was  also  present  in  the  egg  oils  of  two  species  of  shark,  but 
it  was  not  a  constituent  of  any  of  the  ray  liver  oils.  [See  also 
J.  Soc.  Chem.  Ind .,  1919,  109a.]  C.  A.  M. 

Genesis  of  Thiocyanic  Acid  in  Animals.  V.  Serafino 
Dezani  (Arch.  Farm .  sper.  sci.  aff .,  1918,  25,  278 — 288;  from 
Chem .  Zentr.,  1918,  ii,  836 — 837). — The  quantity  of  thiocyanic  acid 
formed  in  the  dog  depends  on  the  albumin  content  of  the  food ; 
this  result  is  in  striking  contrast  with  the  experience  of  Bruylants 
and  Grober  with  the  human  subject. 

After  administration  of  acetonitrile,  thiocyanic  acid  could  be 
detected  in  the  blood  serum  and  saliva  of  the  dog  as  soon  as  in 
the  urine;  its  formation  cannot  therefore  in  any  case  be  an 
exclusive  function  of  the  kidneys.  H.  W. 

Calcium — Form  of  Reserve  in  the  Female  of  the 
Phasmides  ;  its  Forms  of  Elimination  in  the  two  Sexes. 

J.  Pantel  ( Compt .  rend.,  1919,  168,  242—244). — Calcium  exists 
as  a  reserve  in  the  form  of  its  carbonate  in  the  lower  malpighian 
tubes  of  the  females  of  the  Phasmides.  In  both  sexes,  the  prin¬ 
cipal  form  in  which  it  is  eliminated  is  as  its  phosphate,  accessory 
forms  being  the  oxalate  and  probably  the  urate.  W.  G. 

Catalytic  Action  of  Serpent  Venoms  on  the  Nucleic  Acids. 

C.  Delezenne  and  H.  Morel  (Compt,  rend.,  1919,  168, 
244 — 246). — Both  plant  and  animal  nucleic  acids  are  hydrolysed 
by  venoms  from  members  of  the  Colubrides  and  Viperides  groups. 
The  curves  showing  the  velocity  of  the  reaction  indicate  that  the 
reaction  is  catalytic,  and  it  has  been  shown  that  the  amount  of 
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hydrolysis  is  independent  of  the  amount  of  venom  used.  The 
optimum  temperature  is  50 — 52°,  and  the  venom  loses  its  hydro¬ 
lytic  powers  if  heated  for  a  few  minutes  at  100°  or  if  to  the 
medium  is  added  specific  antivenom  serum.  The  different  venoms 
vary  in  the  intensity  of  their  catalytic  action,  this  variation  being 
in  the  same  direction  as  is  that  of  their  toxicity.  AV.  G. 

The  Guttameter  and  its  Application  to  the  Study  of  Drugs 
and  Poisons.  'Friedrich  Eschbaum  ( Ber .  Deut.  pharm.  Ges 1918, 
28,  397 — 416).— The  guttameter  is  a  capillary  pipette  with  a  wide 
delivery  orifice  from  which  ten  drops  are  collected  in  a  weighing 
bottle  and  the  weight  recorded.  The  instrument  is  standardised 
with  water  at  20°,  ten  drops  of  which  should  weigh  1'20  grams. 
The  weight  of  ten  drops  of  the  liquid,  corrected  by  the  factor  of 
standardisation  of  the  instrument,  is  proportional  to  the  surface 
tension  ;  thus  the  results  are  inversely  proportional  to  those 
obtained  with  the  stalagmometer.  The  author  has  extended 
certain  observations  of  Traube  and  others  on  the  use  of  this  instru¬ 
ment,  from  which  it  was  deduced  that  the  toxicity  of  solutions  of 
alkaloids  is  in  direct  relation  to  the  lowering  of  the  surface  tension 
of  water  produced  by  the  alkaloid  at  standard  concentration. 
Thus  a  number  of  derivatives  of  the  quinine  alkaloids  have  been 
studied  and  ranged  in  the  order  of  decrease  in  surface  tension  pro¬ 
duced  in  0T%  solutions  of  their  salts  mixed  with  increasing  small 
proportions  of  sodium  carbonate.  The  order  of  classification  so 
obtained  coincides  with  that  of  increasing  toxicity.  Quinine  and 
quinidine,  approximately  equal,  had  the  least  effect  on  surface 
tension ;  stronger  depressions  were  recorded  in  the  following  order : 
hydroquinine,  ethylhydrocupreine,  ethyla^ohydroquinidine,  iso- 
amylhydrocupreine,  and  isooctylhydrocupreine.  The  depression 
of  the  surface  tension  increases  with  the  amount  of  alkali  added. 
Morphine  and  <rpomorphine  occupy  a  peculiar  position  among  the 
alkaloids  in  that  solutions  of  their  salts,  when  treated  with  sodium 
carbonate,  do  not  show  a  depression  of  the  surface  tension  as  com¬ 
pared  with  water.  It  is  shown,  however,  that  morphine  salts  when 
treated  with  certain  small  proportions  of  ammonia  liberate  the 
alkaloid  in  a  disperse  form,  and  a  depression  of  the  surface  tension 
is  then  observed.  J.  F.  B. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Action  of  Stimulants  on  Nitrifying  Bacteria.  C.  Montanari 
(Staz.  sper.  agr.  ital.}  1917,  50,  69 — 72 ;  from  Chem.  Zentr .,  1918, 
ii,  854.  Compare  A.,  1914,  i,  1 159) . — The  action  of  compounds  of 
copper,  barium,  lead,  zinc,  and  arsenic  has  been  investigated  in 
extension  of  the  work  on  manganese  salts.  The  addition  produces 
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different  effects  according  as  it  takes  place  at  the  commencement 
of  the  experiment  or  when  development  of  the  nitrate  ferment  has 
occurred.  In  the  former  case,  the  formation  of  nitrates  is  hindered 
by  small  amounts  of  copper  or  by  larger  quantities  of  the  other 
substances,  whilst  in  the  latter  case  the  ferment  is  damaged  by 
large  doses  of  arsenic  or,  to  some  extent,  of  copper.  Nitrification 
was  not  rendered  more  vigorous  by  minimal  doses  of  the  different 
substances,  except  in  the  solitary  instance  of  manganese  sulphate. 

H.  W. 

The  Chemistry  of  the  Higher  Fungi.  XIII.  Scleroderma 
vulgare,  Fr.r  and  Polysaccum  crassipes,  D.C.  Julius 
Zellner  ( Monatsh .,  1918,  39,  603 — 615.  Compare  A.,  1915, 
i,  1086;  1918,  i,  54).- — Extraction  of  Scleroderma  vulgare ,  Fr., 
with  light  petroleum  yielded  a  deep  brown,  viscous  mass  contain¬ 
ing  an  ergosterol  and  a  resin.  The  ethereal  extract  contained 
fumaric  acid,  and  further  quantities  of  an  ergosterol,  which  was 
not  isolated  in  the  pure  state.  Mannitol,  dextrose,  choline,  and  an 
amorphous  carbohydrate  were  isolated  from  the  alcoholic  extract. 
Viscosin  and  potassium  phosphate  were  isolated  from  the  aqueous 
extract,  in  which  neither  invertases  nor  diastases  could  be  detected. 

Polysaccum  crassipes ,  D.C.,  was  similarly  successively  extracted 
with  (1)  light  petroleum,  (2)  ether,  (3)  alcohol,  and  (4)  water. 
The  first  extract  was  a  dark  brown,  viscous  mass  rich  in  unsaponi- 
fiable  matter,  consisting  of  ergosterols  and  a  reddish-brown  resin. 
The  second  extract  consisted  of  ergosterols ;  the  presence  of 
fumaric  acid  could  not  be  definitely  established.  The  third  extract 
yielded  dextrose,  choline,  and  the  potassium,  ammonium  salt  of  a 
tannin-like  acid  (the  free  acid  and  its  silver  and  copper  salts  are 
described),  which  probably  has  a  glucosidic  structure.  The  fourth 
extract  contained  a  carbohydrate  similar  to  that  obtained  from 
Scleroderma ,  together  with  mineral  matter;  the  presence  of 
ferments  (invertase,  maltase,  diastase)  could  not  be  established. 

H.  W. 

The  Researches  of  Willstatter  on  the  Assimilation  of 
Carbon  Dioxide.  H.  I.  Waterman  (Chem.  Weekblad ,  1918,  15, 
1138 — 1146). — A  critical  summary  of  the  more  recent  work  of 
Willstatter  on  the  mechanism  of  the  absorption  and  decomposition 
of  carbon  dioxide  by  chlorophyll.  W.  S.  M. 

Action  of  Vegetable  Enzymes  on  certain  Organic  Com¬ 
pounds.  G.  Ciamician  and  G.  Ravenna  ( Atti  B.  Accad.  Lincei , 
1918,  [v],  27,  ii,  293 — 300). — Much  of  this  paper  has  been  already 
published,  the  results  not  included  in  the  previous  abstract  (this 
vol.,  i,  58)  being  briefly  as  follows. 

Benzoic  acid  is  not  changed  by  the  enzymes  of  pulped  spinach 
leaves,  but  salicylic  acid  is  largely  oxidised  ;  the  respective  sodium 
salts  behave  similarly.  Coumarin  remains  unaltered,  but  mandelic 
acid  is  converted  by  spinach  in  an  atmosphere  of  oxygen  into  a 
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compound  which  is  not  extracted  by  ether,  but  is  reconverted  into 
the  original  acid  by  boiling  dilute  sulphuric  acid ;  in  carbon 
dioxide,  mandelic  acid  remains  unaffected.  Just  as  by  the  action 
of  light,  oxalic  acid  is  almost  completely  oxidised  by  the  enzymes, 
whilst  succinic  acid,  which  in  the  light  is  oxidised  to  a  slight  extent 
to  glyoxal,  acetaldehyde,  acetic,  and  perhaps  propionic  acid,  with 
the  spinach  enzymes  yields  acetaldehyde  and  a  compound  giving 
succinic  acid  when  treated  with  emulsin.  Lactic  acid,  which  forms 
acetaldehyde  and  acetic  acid  on  auto-oxidation  in  the  light,  yields 
only  acetaldehyde  under  the  action  of  the  spinach.  Malic  acid, 
which  gives  formaldehyde,  acetaldehyde,  formic  and  acetic  acids, 
and  certain  undefined  products  under  the  influence  of  light,  yields 
only  acetaldehyde  with  these  enzymes. 

Acetone  is  oxidised,  as  by  light,  to  acetic  and  formic  acids  and 
formaldehyde,  whilst  methyl  ethyl  ketone  gives  propionic  and 
formic  acids  under  the  influence  of  the  spinach,  its  behaviour  in 
light  being  unknown.  The  action  of  light  on  cyclic  ketones  results 
in  hydrolysis  to  the  corresponding  aliphatic  acids,  and  also  in  the 
formation  of  the  corresponding  dibasic  or  ketonic  acids,  whereas 
the  action  of  the  spinach  enzymes  converts  these  ketones  into  lower 
aliphatic  acids  and  sometimes  into  succinic  acid,  the  acids  corre¬ 
sponding  with  the  ketones  used  being  never  obtained.  Thus,  cyclo¬ 
hexanone  gives  formic  acid  and  a  mixture  of  volatile  acids,  appar¬ 
ently  propionic  and  butyric.  2-Methyl  cyc/ohexanone  and 

3- methylcyc£ohexanone  yield  propionic  and  formic  acids,  and 

4- methylcyc/ohexanone,  acetic  acid,  in  addition.  Menthone  gives 
succinic,  formic,  acetic,  and  probably  propionic  acids.  Pyridine, 
piperidine,  nicotine,  strychnine,  and  caffeine  are  not  affected  by 
the  spinach  enzymes,  but  morphine,  quinine,  and  cinchonine 
undergo  oxidation  to  a  considerable  extent. 

Some  of  the  compounds,  such  as  benzoic  acid,  pyridine,  piper¬ 
idine,  and  nicotine,  which  resist  attack  by  the  enzymes  of  spinach, 
disappear  when  they  are  injected  into  maize  and  tobacco  plants 
(Joe.  cit.).  In  one  experiment,  in  which,  a  total  of  36  grams  of 
sodium  benzoate,  corresponding  with  30*5  grams  of  benzoic  acid, 
were  inoculated  into  twenty-five  maize  plants,  21*6  grams  of  the 
acid  were  afterwards  found  to  have  disappeared,  and  the  plants 
vielded  a  distillate  containing  formic,  acetic,  and  propionic  acids 
in  amounts  corresponding  approximately  with  the  benzoic  acid 
attacked.  T.  H.  P. 

Biochemical  Changes  due  to  Environment.  Otto 

Rosenheim  ( Biochem .  J.,  1918,  12,  283 — 289). — The  inflorescence 
of  edelweiss  (Le  onto  podium  alpiniim)  contains  a  chromogenic  sub¬ 
stance,  probably  a  flavone,  which  is  not  in  glucosidic  combination. 
It  is  best  extracted  with  90%  alcohol  at  70 — 75°.  A  comparative 
estimation  of  the  amount  present  in  plants  grown  in  London  at  an 
altitude  of  80  m.  and  in  plants  collected  in  the  Alps  at  an  altitude 
of  2000  m.  shows  the  ratio  of  amounts  present  to  be  roughly  as 
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1 : 4,  and  in  addition  the  plants  grown  in  the  Alps  contained  traces 
of  the  chromogenic  substance  in  glucosidic  combination.  These 
results  show  the  biochemical  adaptation  of  Alpine  plants  to  changed 
environment,  and  support  Shibata’s  hypothesis  that  the  biological 
significance  of  flavones  in  the  plant  consists  in  their  protective 
action  against  the  injurious  influence  of  ultra-violet  light. 

W.  Gr. 

*  Essential  Oil  and  Wax  of  Shuei  Flower  (Jasminum 
odoratissimum) .  R.  Tsuchihashi  and  S.  Tasakt  (J.  Chem.  Ind., 
Tokyo ,  1918,  21,  1117 — 1143). — Fresh  flowers  of  Shuei  ( Jasminum 
odoratissimum ),  cultivated  in  Formosa  and  used  for  perfuming 
tea,  yielded  on  extraction  with  light  petroleum  0*277%  of  concrete 
essence,  which  on  maceration  with  alcohol  was  separated  into 
0*116%  of  essential  oil  and  0*166%  of  flower  wax.  The  oil  con¬ 
tained  approximately  6%  of  dJ-linalool,  6%  d-linalool  acetate,  6% 
benzyl  alcohol,  1*6%  benzyl  acetate,  methyl  ester  of  anthranilic 
acid  and  indole  (10%),  and  constituents  of  high  boiling  point 
(possibly  sesquiterpene  alcohol  or  diterpene  alcohol)  about  57%. 
[See  also  J.  Soc.  Chem.  Ind.,  1919,  117a.]  C.  A.  M. 

The  Absorbent  Power  of  Dry  or  Moist  Earth  with  respect 
to  Chlorine  Gas.  Daniel  Berthelot  and  Rene  Trannoy  (Compt. 
rend.,  1919,  168,  121 — 123). — Dry  sand  absorbs  chlorine  badly, 
but  a  peaty  soil  or  leaf  mould  has  very  marked  absorbent  proper¬ 
ties  for  this  gas.  The  absorptive  power  is  markedly  increased  by 
moistening  the  soil  with  10%  of  its  weight  of  water.  Any  further 
addition  of  water  only  causes  an  increased  absorption,  due  to  the 
water  added.  W.  Gr. 

Connection  between  Absorption  and  Coagulation  and  its 
Relation  to  the  Inorganic  Colloids  of  the  Soil.  III.  A.  de 

Dominicis  and  P.  Chiarieri  (Staz.  sper.  agr .  ital .,  1917,  50, 
451 — 479;  from  Chem.  Zentr .,  1918,  ii,  854.  Compare  A.,  1915, 
i,  859;  1916,  i,  240). — The  previous  results,  that  the  action  of 
electrolytes  on  the  unstable  hydrosols  causes  a  single  process  result¬ 
ing  in  coagulation  through  absorption,  are  confirmed  by  a  series 
of  experiments  with  the  metals  of  the  alkaline  earths.  When 
particles  and  ions  with  opposite  charges  come  into  contact,  mutual 
attraction  occurs,  resulting  in  neutralisation  of  the  charges  and 
formation  of  absorption  compounds.  Decrease  in  concentration 
consequently  follows  both  in  colloidal  and  ionic-molecular  solution. 
The  physico-chemical  properties  of  the  soil  are  invariably  favourably 
influenced  with  regard  to  fruitfulness  by  this  phenomenon. 

H.  W. 

The  Organic  Phosphorus  of  Soil.  R.  S.  Potter  and 
R.  S.  Snyder  (Soil  Sci.,  1918,  6,  321 — 332.  Compare  Potter 
and  Benton,  A.,  1917,  i,  76). — For  the  most  part  a  reply  to  Gortner 
and  Shaw  (compare  A.,  1917,  i,  376).  The  authors  have  prepared 
the  curves  for  the  hydrolysis  of  phytin  and  of  nucleic  acid  by  5% 
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sulphuric  acid  at  100°,  and  show  that  both  these  reactions  are  of 
the  first  order.  No  definite  conclusions  could  be  drawn  from  the 
curves  for  the  hydrolysis  of  the  organic  phosphorus  of  three  soils, 
but  the  direction  of  the  curves  was  such  as  to  indicate  that  the 
organic  phosphorus  might  have  been  due  to  phytin  or  to  a 
pyrimidine  nucleotide.  W.  G. 

The  Presence  of  Aluminium  as  a  Reason  for  the  Difference 
in  the  Effect  of  so-called  Acid  Soil  on  Barley  and  Rye. 

Burt  L.  Hartwell  and  F.  R.  Pember  ( Soil  Sci .,  1918,  6, 
259 — 279).- — The  authors  find  that  although  rye  will  grow  far  more 
satisfactorily  on  an  acid  soil  than  will  barley,  seedlings  of  both 
these  crops  are  equally  affected  by  a  given  amount  of  acidity,  both 
in  water  and  sand  cultures.  The  authors  attribute  the  different 
effect  of  the  acid  soil  on  the  two  crops  to  the  presence  of  aluminium 
sulphate  in  the  soil  solution,  and  they  show  that  equivalent 
amounts  of  aluminium  sulphate  and  sulphuric  acid  when  added  to 
an  optimum  nutrient  solution  produce  about  the  same  depression 
on  barley  seedlings,  and  that  whilst  a  similar  depression  of  the  rye 
crop  is  produced  by  the  acid,  the  aluminium  sulphate  causes  very 
little  depression  and  scarcely  affects  the  rye  roots.  Further,  as  the 
hydrogen-ion  concentration  of  the  nutrient  solution  containing  the 
aluminium  sulphate  was  only  about  one-fourth  of  that  containing 
the  acid,  they  conclude  that  aluminium  exerts  a  toxic  effect  on 
the  barley.  This  active  aluminium  may  be  largely  removed  from 
the  soil  solution  by  the  application  of  lime  or  phosphates,  even 
acid  phosphates.  W.  G. 

Experiments  with  various  Nitrogenous  Fertilisers. 

Eilh.  Alfred  Mitscherlich,  S.  von  Saucken,  and  F.  Iffland 
(/.  Landw .,  1918,  66,  187- — -198). — Sand  cultures  of  oats  were 
treated  with  one  and  the  same  fertiliser,  composed  of  magnesium 
and  potassium  sulphates,  sodium  chloride,  and  calcium  phosphate, 
the  nitrogen  in  the  different  cultures  of  a  series  being  supplied  in 
the  form  of  sodium  nitrate,  ammonium  sulphate,  “  Kalkstickstoff/' 
carbamide,  and  carbamide  nitrate.  The  results  show  that  carb¬ 
amide  and  its  nitrate  are  at  least  equivalent  in  manurial  value  to 
the  old  nitrogenous  fertilisers.  Owing  to  its  ready  solubility  in 
water,  carbamide  nitrate  should  serve,  without  causing  marked 
plasmolytic  phenomena,  and  hence  injuries  to  the  plants,  as  an 
excellent  top-dressing,  and  may  certainly  replace  sodium  nitrate 
for  this  purpose.  The  yields  of  straw  and  com  under  the  different 
treatments  are  given  in  the  form  of  tables,  and  are  also  subjected 
to  analysis.  T.  H.  P. 

Influence  of  Two  Different  Nutriments  on  the  Yield  of 
Crops.  Eilh.  Alfred  Mitscherlich  {Landw.  Jahrb.y  1918,  52, 
279 — 296;  from  Chem.  Zentr .,  1918,  ii,  854 — -856). — I.  Influence 
of  two  nutriments  which  are  without  mutual  action. — The  effect  of 
variation  in  the  amounts  of  potassium  and  nitrogen  on  the  growth 
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of  oats  has  been  investigated,  use  being  made  of  potassium  sulphate 
and  ammonium  nitrate.  The  factor  of  activity  of  the  nitrogen  is 
constant  (  —  1*14)  and  independent  of  the  amount  of  potassium; 
similarly,  the  factor  of  the  potassium  (  =  2*48)  is  constant  and  in¬ 
dependent  of  the  quantity  of  nitrogen.  If  the  nutriments  are 
present  in  an  equally  assimilable  form  (which  may  be  assumed  to 
be  the  case  with  salts  which  are  soluble  m  water) ,  and  if  they 
are  not  influenced  by  any  external  factor,  it  follows  that,  in  order 
to  secure  an  equal  yield  of  oats,  2*18  times  (2*48/1*14)  as  much 
nitrogen  as  potash  must  be  supplied;  potassium  is  better  utilised 
than  nitrogen  by  the  plant. 

II.  Influence  of  two  nutriments  which  react  with  one  another . 

— Alterations  in  the  increase  in  yield  obtained  by  addition  of 
either  nutriment  are  immediately  observed  when  the  nutriment  is 
either  chemically  or  physically  affected  by  other  substances  which 
are  possibly  introduced  in  the  manuring,  but  which  can  be  present 
in  every  possible  combination  in  the  soil  in  agricultural  practice, 
(a)  Chalk  and  phosphoric  acid. — Experiment  shows  that  an  equally 
good  yield  cannot  be  obtained  by  manuring  with  raw  phosphate 
as  with  a  readily  soluble  manure.  Further,  the  maximum  yield 
which  can  be  obtained  with  a  phosphate  manure  is  diminished 
slightly  at  first,  but  more  rapidly  subsequently,  by  addition  of 
chalk,  and,  finally,  as  is  shown  by  experiments  with  phosphorite 
meal,  to  such  an  extent  that  an  increase  in  yield  due  to  the  phos¬ 
phate  manure  is  scarcely  noticeable.  The  value  of  different  phos¬ 
phate  manures  is  affected  in  an  extraordinary  manner  by  the 
addition  of  chalk.  Thus,  the  activity  of  tricalcium  phosphate  is 
diminished  to  considerably  greater  extent  than  that  of  a  Thomas 
meal  phosphate  by  addition  of  chalk;  the  value  of  the  latter,  how¬ 
ever,  does  not  remain  constant,  since  a  good  specimen  is  found  to 
be  less  affected  than  one  of  poorer  quality.  The  relative  value  of 
tricalcium  phosphate  and  Thomas  meal  T.  in  the  absence  of  chalk 
is  approximately  the  same  as  that  previously  found  when  calcium 
was  added  in  large  quantity  in  the  form  of  calcium  nitrate.  Phos- 
phatic  manure  loses  much  of  its  value  if  applied  to  land  recently 
treated  with  chalk  or  marl  or  to  soil  rich  in  chalk  unless  other 
salts,  such  as  ammonium  sulphate,  are  also  used.  Manures  which 
contain  phosphates  in  a  slightly  soluble  form  are  less  effective  in 
the  presence  of  potash  than  those  containing  more  soluble  forms; 
raw  phosphate  is  probably  useless  on  land  rich  in  chalk.  It  is 
doubtful  if  a  preliminary  manuring  with  phosphoric  acid  has  any 
practical  result.  (b)  Potash  and  ammonium  chloride .- — It  has 
been  previously  found  that  the  application  of  ammonium  chloride, 
when  sufficient  nitrogen  for  nutriment  is  otherwise  present, 
diminishes  the  value  of  manuring  with  potash ;  this  result  is  now 
confirmed,  and  it  appears  to  be  not  impossible  that,  under  the  given 
conditions,  the  ammonium  chloride  is  physiologically  acid,  and 
therefore  poisonous.  H.  W. 
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The  Influence  of  Catalysts  on  the  Chlorination  of  Hydro¬ 
carbons.  V.  R.  Kokatnur  (/.  Amer.  Chem.  Soc .,  1919,  41, 
120 — 124). — Attempts  were  mad©  to  prepare  pentachloroethane  by 
the  limited  chlorination  of  s-tetrachloroethane.  Various  catalysts, 
such  as  vegetable  and  animal  charcoal  and  metallic  iron,  were 
suspended  in  s-tetrachloroethane,  and  chlorine  gas  was  passed 
through  the  liquid  at  various  temperatures.  In  no  case  was  penta- 
chloroethane  found  among  the  products  of  the  reaction,  which  con¬ 
sisted  only  of  hexachloroethane  and  unchanged  tetrachloroethane. 
In  other  trials,  chlorination  was  effected  by  heating  with  bleaching 
powder  and  water  and  with  anhydrous  aluminium  chloride.  In 
these  cases,  also,  hexachloroethane  only  was  produced,  although  a 
certain  amount  of  the  tetrachloroethane  was  converted  into  as-tetra- 
chloroethane.  It  is  not  decided  whether  this  complete  chlorination, 
giving  hexachloroethane  as  the  only  product,  is  to  be  ascribed  to 
the  influence  of  catalysts  or  to  the  symmetrical  structure  of  the 
tetrachloroethane,  whereby  both  atoms  of  hydrogen  are  equivalent 
in  function  and  are  therefore  substituted  simultaneously.  It  is 
true  that  pentachloroethane  may  be  produced  by  chlorinating  in 
the  presence  of  actinic  light,  but  that  may  be  due  to  the  specific 
influence  of  the  light  on  the  constitution  either  of  the  s-tetrachloro- 
ethane,  making  it  unsymmetrical,  or  of  the  chlorine  molecule. 

J.  F.  B. 

Constitution  of  the  Product  of  the  Action  of  Acetylene  on 
Mercuric  Chloride.  W.  Manchot  ( Annalen ,  1918,  417,  93 — 106. 
Compare  Manchot  and  Haas,  A.,  1913,  i,  1009). — A  reply  to  Biltz 
and  Reinkober’s  criticisms  of  the  author’s  formula, 

C2Hg,HgCl*HgCl,H20. 

[With  Franz  Mahrlein.] — Styryl  ethyl  ether  and  an  aqueous 
solution  of  mercuric  acetate  (3  mols.)  are  warmed  at  50°,  the  cooled 
liquid  is  poured,  after  two  hours,  into  a  10%  solution  of  sodium 
chloride,  whereby  a  white  substance ,  CHPhICH‘OH,2HgCl*OH,  is 
obtained.  It  melts  partly  at  about  120°,  decomposes  somewhat 
violently  when  heated  over  a  free  flame,  is  scarcely  attacked  by 
dilute  sodium  hydroxide  solution,  and  yields  phenvlacetaldehyde  by 
heating  with  hydrochloric  acid. 

In  view  of  the  preceding  observations,  the  author  now  inclines 
to  the  opinion  that  the  product  of  the  action  of  acetylene  on 
mercuric  chloride,  Biltz  and  Mumm’s  “  trichloromercuriacet- 
aldehyde,”  is  an  additive  product  of  vinyl  alcohol;  a  formula  is  not 
recorded,  on  account  of  the  uncertainty  of  the  individual  character 
of  the  substance.  C.  S, 
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Constitution  of  Geraniol,  Linalool,  and  Nerol.  Albert 
Verley  (Bull.  Soc.  chim .,  1919,  [iv],  25,  68 — 80). — ctrCitral  when 
boiled  with  1%  aqueous  sodium  hydroxide  gives  &-methyl-ka- 
heptenone,  C^ICMe-CHa-CHa-CH^COMe,  b.  p.  168°,  which 
when  oxidised  with  potassium  permanganate  gives  the  glycol, 
HO,CH2*CMe(OH)*Cil2‘,CH2’CH2,COMe,  which  wiien  oxidised  with 
chromic  acid  only  gives  traces  of  acetone.  /3-Methyl-Aa-heptenone 
when  warmed  on  a  water-bath  with  dilute  sulphuric  acid  is  readily 
transformed  into  its  A^-isomeride,  CMe^lCH*CH2"CH2*COMe 
(compare  Tiemann,  Bcr.}  1895,  28,  21,  2126).  From  these  facts, 
the  author  assigns  to  geraniol,  obtained  by  the  reduction  of  citral, 
the  constitution  CH2:CMe-CH2*CH2*CH2*CMe:CH-CH2*OH,  which 
corresponds  with  citronellol.  With  hydrogen  bromide,  this  geraniol 
gives  a  tribromo-compound, 

CH3- CMeBr -CH2-  CH2-  CH2*  CMeBr -CH2-  CH2Br, 
which  by  treatment  with  alkali  yields  iso  linalool,  b.  p.  200 — 207°, 
which  thus  has  the  constitution 

CMe2:CH*CH2-CH2*CMe(OH)-CH:CH2, 
ordinarily  assigned  to  linalool,  which  must,  therefore,  be  repre¬ 
sented  by  the  formula  CH2:CMe-CH2*CH2-CH2-CMe(OH);CH:CH2. 
With  hydrogen  iodide,  geraniol  gives  a  monoiodo-derivative,  which 
under  the  influence  of  alcoholic  sodium  hydroxide  readily  loses 
hydrogen  iodide,  giving  a  quantitative  yield  of  nerol,  to  which  the 
author  assigns  the  constitution 

CMealCH-CH^CH^CMelCH-CHa-OH, 
previously  attributed  by  Tiemann  to  geraniol*  Nerol  when  oxidised 
with  dilute  chromic  acid  mixture  gives  neral ,  b.  p.  120°/20  mm., 
D  0*890,  which  is  easily  decomposed  by  alkalis,  giving  acetaldehyde 
and  /3-methylheptenone,  and  with  an  alkaline  solution  of  cyanoacetic 
acid  yields  nerylidenecyanoacetic  acid,  m.  p.  95°. 

Of  the  substances  of  the  geranic  series  occurring  in  nature, 
geraniol,  citral,  linalool,  and  methylheptenone,  there  exist  two 
isomeric  forms,  a  and  0,  of  which  the  a-form  is  much  the  more 
abundant  of  the  two,  being  accompanied  by  only  a  very  small  pro¬ 
portion  of  the  /J-form. 

The  new  formula  for  geraniol  given  above  permits  of  a  ready 
explanation  of  the  close  relationship  which  exists  between  geraniol 

and  dipentene,  W.  G. 

Molecular  Transpositions  of  a-Glycols.  I.  Introduc¬ 
tion.  A.  Orekhoff  (Bull.  Soc.  chim.,  1919,  [iv],  25,  9 — 19). — 
A  theoretical  discussion  in  which  the  author  shows  that  Werner’s 
theory  (A.,  1906,  i,  436)  combined  with  that  of  Tiffeneau  (A.,  1906, 
i,  724)  can  be  successfully  applied  to  the  interpretation  of  the 
phenomena  of  the  transpositions  occurring  in  the  dehydration  of 
a-glycols.  He  attributes  to  each  radicle  an  “  aptitude  for  migra¬ 
tion/’  or  a  “relative  mobility”  and  a  “saturation  capacity”  which 
vary  with  the  different  radicles,  but  in  the  same  sense,  and  assumes 
that  these  control  the  transpositions,  according  to  which  he  shows 
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that  the  symmetrical  and  asymmetrical  isomeric  glycols  give  the 
same  products  of  dehydration : 

HOCRR'-CRR'-OH  ->  R'-CO*CR2R'  HOCR2-CRV0H. 

These  transpositions  may,  however,  be  modified  by  the  nature  of 
the  dehydrating  agent,  and  in  the  case  where  R  or  R'  is  a  phenyl 
group  by  the  introduction  of  substituents  into  the  benzene  nucleus. 
The  benzyl  group  apparently  has  a  smaller  “  mobility  ”  and  a 
smaller  “capacity  of  saturation5'  than  the  phenyl  group.  W.  Gr. 

Preparation  of  Methyl  Sulphate.  Walter  Norman  Haworth 
and  James  Colquhoun  Irvine  (Brit.  Pat.,  122498). — Bor  the  pro¬ 
duction  of  methyl  sulphate,  dimethyl  ether  and  sulphur  trioxide 
are  caused  to  combine  directly  in  the  presence  of  a  solvent.  The 
sulphur  trioxide  may,  if  desired,  be  employed  in  the  form  of  the 
dilute  gas  produced  by  the  reaction  of  sulphur  dioxide  with  air  by 
the  contact  process.  Both  the  sulphur  trioxide  and  the  methyl 
ether  vapours  must  be  perfectly  dry,  and  the  latter  must  be  free 
from  the  vapours  of  alcohol.  The  two  gases  are  passed  simul¬ 
taneously  in  approximately  equimolecular  proportions  into  the 
solvent  liquid,  which  may  conveniently  consist  of  methyl  sulphate 
itself.  The  mixture  is  stirred  continuously  and  cooled  by  a  water- 
jacket  or  coil.  The  methyl  sulphate  produced  is  drawn  off  and 
treated  with  iron  filings  or  other  reducing  agent  to  neutralise  the 
influence  of  any  excess  of  sulphur  trioxide  which  may  be  present; 
it  is  then  purified  by  rectification  under  diminished  pressure. 

J.  F.  B. 

Preparation  of  Acetic  Acid  from  Acetylene.  Farben- 
FABRIKEN  VORM.  FrIEDR.  BAYER  &  Co.  (D.R.-P.  297442 ;  from  Chem . 
Zentr.,  1919,  ii,  61). — Acetylene  is  treated  with  solutions  of 
hydrogen  peroxide,  persulphuric  acid  or  monopersulphuric  acid,  or 
solutions  or  suspensions  of  their  salts  in  acids  in  the  presence  of 
mercury  or  mercury  compounds.  Thus  a  quantitative  yield  of  acetic 
acid  is  obtained  in  a  single  operation  when  acetylene  is  treated  with 
solutions  or  suspensions  of  persulphates  in  water  or  acids  in  the 
presence  of  mercury  or  mercury  compounds.  Salts  of  monoper¬ 
sulphuric  acid,  solutions  of  persulphuric  acid  and  monopersulphuric 
acid,  and  of  hydrogen  peroxide  may  also  be  used;  in  place  of  the 
latter,  any  substance  (percarbonates,  peroxides)  may  be  employed 
which  yields  hydrogen  peroxide  when  acidified.  H.  W. 

Manufacture  of  Ethylidene  Diacetate.  Societe  Chimique 
des  Usines  du  Rhone  (Brit.  Pat.,  112765). — The  reaction  between 
acetylene  and  glacial  acetic  acid  for  the  production  of  ethylidene 
diacetate  is  caused  to  take  place  in  the  presence  of  aromatic  or 
aliphatic  sulphonic  acids  and  mercuric  acetate,  and  in  the  absence 
of  mineral  acids  or  acid  salts  of  mineral  acids.  The  formation  of 
tarry  by-products  and  the  secondary  decomposition  of  the  ethylidene 
diacetate  are  thereby  suppressed.  Suitable  acids  are  benzene- 
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sulphonic,  naphthalenesulphonic,  camphorsulphonic,  sulphoacetic, 
methionic  acids,  etc.  Forty  parts  of  mercuric  oxide  are  dissolved 
in  200  of  glacial  acetic  acid,  a  solution  of  50  parts  of  J3~naphthalene- 
sulphonic  acid  in  200  of  glacial  acetic  acid  is  added  at  70°,  and 
the  mixture  is  caused  to  absorb  200  parts  of  acetylene  during  two 
hours  at  70°.  The  excess  of  acetic  acid  is  then  separated  from  the 
ethylidene  diacetate  in  the  usual  way.  J.  E.  B. 

Preparation  of  the  Bromcmovaleric  Ester  of  Bromo- 
amylene  Hydrate.  Emil  Bath  (D.R.-P.  309455;  from  Chem. 
Zentr 1919,  ii,  61). — The  ester  is  obtained  as  a  pale  yellow  oil  of 
faint,  characteristic  odour,  which  can  be  distilled  in  a  vacuum  by 
heating  a  molecular  mixture  of  bromoamylene  hydrate  and  bromo- 
tsovaleryl  bromide  in  the  presence  of  an  indifferent  solvent  at  the 
temperature  of  the  water-bath  until  hydrogen  bromide  ceases  to  be 
evolved ;  bromossovaleryl  chloride  may  be  used  in  place  of  the 
corresponding  bromide.  H.  W. 

Theory  of  Acids.  O.  Hinsbehg  (/.  pr.  Chem 1918,  [ii],  98, 
145 — 154). — Elaborating  the  conception  of  multiple  valency  centres 
(A.,  1917,  ii,  173,  461;  1918,  ii,  106),  the  author  endeavours  to 
correlate  the  acid  properties  of  ethyl  acetoacetate,  oxy-acids, 
acetylene,  hydrogen  cyanide,  hydrogen  sulphide,  and  the  halogen 
acids.  Acids  are  compounds  which  contain  hydrogen  bound  either 
alone  (HC1;  H2S)  or  with  other  elements  (oxy-acids;  ethyl  aceto¬ 
acetate;  hydrogen  cyanide)  to  an  element  of  groups  Y — YJLI  of  the 
periodic  table.  The  acidic  hydrogen  atom  is  linked  to  one  atom 
by  a  principal  valency  and  to  other  atoms  by  several  subsidiary 
valencies,  the  effect  of  this  competition  of  forces  being  to  render 
the  hydrogen  atom  mobile. 

The  mobility  and  loose  binding  of  the  hydrogen  atom  within  the 
acid  molecule  may  be  regarded  as  the  preliminary  condition  for 
dissociation  into  anion  and  cation.  C.  S. 

Nitration  of  Sucrose  :  Sucrose  Octanitrate.  E.  J.  Hoffman 
and  Y.  P.  Hawse  (/.  Amer.  Chem .  Soc .,  1919,  41,  235 — 247). — 
After  removal  of  acid,  the  product  of  the  nitration  of  sucrose  by 
sulphuric  and  nitric  acids  in  the  cold  forms  a  tough,  viscous, 
semi-transparent,  slightly  hygroscopic  mass,  which  can  be  pulverised 
to  a  sticky,  white  powder  when  hardened  by  cooling.  When  heated 
and  allowed  to  cool,  it  begins  to  flow  sluggishly  at  40°  and  then 
gradually  sets,  until  at  8°  it  becomes  very  hard  and  brittle.  When 
acid-free,  it  is  fairly  stable,  and  may  be  kept  without  appreciable 
change  for  weeks  at  the  ordinary  temperature,  but  it  decomposes 
when  heated  at  comparatively  low  temperatures,  this  decomposition 
becoming  more  rapid  after  long  heating;  it  is  very  sensitive  to 
friction  or  impact.  The  mean  nitrogen  content  of  different  pre¬ 
parations  was  15%,  the  molecular  weight  in  freezing  acetic  acid, 
benzene,  or  nitrobenzene,  428*9 — 565*2,  and  the  specific  rotation, 
using  light  from  a  frosted  tungsten  lamp  filtered  through  6% 
dichromate  solution,  [a]20  +56*66°. 
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Sucrose  octanitrate ,  C12H1403(N03)8,  obtained  by  evaporation  of 
the  alcoholic  solution  of  the  above  product  at  the  ordinary  tempera¬ 
ture,  forms  elongated,  acicular  crystals,  probably  of  the  monoclinic, 
but  possibly  of  the  orthorhombic,  system  [Herbert  Insley],  m.  p. 
85*5°,  [a]20  4-56*05°;  it  has  the  normal  molecular  weight  in  freez¬ 
ing  nitrobenzene,  and  when  heated  gradually  from  33°  to  87°  in 
a  period  of  nearly  two  hours  it  shows  no  signs  of  decomposition. 
Photomicrographs  of  the  crystals  are  given.  Sucrose  octanitrate 
may  be  estimated  in  explosive  mixtures  by  means  of  its  rotatory 
power  and  nitrogen  content  (15*95%).  T.  H.  P. 

Preparation  of  Soluble  Starch.  James  Craig  Small  (J. 
Amer.  Chem.  Soc.,  1919,  41,  113 — 120). — Starch  may  be  entirely 
converted  into  soluble  starch,  without  the  formation  of  erythro- 
dextrin  or  other  cupric  reducing  products,  by  boiling  with  alcoholic 
hydrochloric  acid  under  carefully  regulated  conditions.  These  con¬ 
ditions  have  been  studied,  and  the  method  adopted  by  the  author 
consists  in  suspending  20  grams  of  starch  in  100  c.c.  of  95%  alcohol, 
adding  0*75  c.c.  of  strong  hydrochloric  acid  (D  1*19),  and  boiling 
for  exactly  ten  minutes  with  continuous  agitation.  The  conversion 
is  stopped  by  adding  all  at  once  the  previously  determined  quantity 
of  sodium  hydrogen  carbonate  solution  necessary  to  neutralise  the 
acid.  The  soluble  starch  is  then  washed  several  times  with  alcohol 
by  decantation,  collected  on  a  filter,  and  dried.  The  experiments 
performed  in  establishing  the  conditions  of  the  above  method  of 
preparation  showed  that  the  amount  of  hydrolysis  bears  a  direct 
ratio* to  the  concentration  of  the  hydrogen  ion,  but  it  would  appear 
that  in  favourable  circumstances  the  complete  conversion  into 
soluble  starch  constitutes  a  definite  stage  preliminary  to  further 
hydrolysis,  and  that  maltose  is  not  split  off  from  the  starch  molecule 
as  a  direct  consequence  of  this  change.  This  supports  the  idea 
that  soluble  starch  is  a  hydrated  starch.  Prom  soluble  starch 
onwards,  the  hydrolysis  again  appears  to  bear  a  direct  ratio  to  the 
acid  concentration.  J.  F.  B. 

Relations  between  the  Viscosity  of  Cellulose  Nitrate 
Solutions  and  the  Nitration  Process,  with  Special  Reference 
to  Wood  Cellulose.  G,  Leysieffer  (Koll.  Chem.  Beihefte ,  1918, 
10,  145—178). — The  material  employed  was  a  chemically  pure  wood 
cellulose  prepared  from  deal.  It  contained  a-cellulose  80*4, 
0-cellulose  6*8,  -/-cellulose  12*8%.  The  ash  amounted  to  0*20%  and 
the  fat  to  0*44%.  The  nitration  with  a  mixed  acid  of  known  com¬ 
position  was  performed  much  in  the  usual  manner;  both  cold  and 
hot  washing  were  employed.  The  drying  was  effected  at  36—40° 
for  twenty-two  hours.  The  nitrogen  content  of  the  product  was 
estimated  by  the  Schulze-Tiemann  method,  and  the  nitrates  were 
further  characterised  by  solubility  determinations  in  alcohol  or 
ether— alcohol  (2:1).  The  viscosity  of  the  acetone  solutions  of  the 
nitrates  was  determined  by  the  Ost  viscosimeter. 

As  the  results  of  a  large  number  of  experiments,  tables  and 
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graphs  of  which  are  given,  the  following  conclusions  are  drawn : 
(1)  By  the  nitration  of  cellulose,  the  same  value  for  the  viscosity 
is  always  obtained  provided  all  the  factors  which  influence  the 
internal  friction  (composition  of  the  nitrating  acid,  temperature 
of  the  bath,  duration  of  the  nitration,  proportion  by  weight  of 
cellulose  to  acid,  method  of  preparation  and  properties  of  the 
cellulose  employed)  are  kept  constant.  (2)  The  greater  the  nitric 
acid  content  of  a  nitrating  acid,  the  higher  is  the  viscosity  of  the 
nitrated  cellulose  in  acetone  solution.  If,  however,  the  percentage 
content  of  nitric  acid  equals  or  exceeds  that  of  the  sulphuric  acid, 
smaller  values  are  found  for  the  internal  friction.  This  diminu¬ 
tion  is  more  marked  in  the  case  of  dilute  nitrating  acids  than  of 
concentrated  nitrating  acids.  Increasing  the  water  content  from 
0%  to  about  11%  causes  an  increase  of  the  viscosity,  onlv,  however, 
if  the  nitric  acid  content  is  less  than  the  sulphuric  acid  content; 
otherwise,  and  if  the  water  content  exceeds  the  above  limit,  smaller 
values  are  obtained  for  the  viscosity.  (3)  Nitration  at  tempera¬ 
tures  below  0°  produces  nitrates  having  high  viscosity  values.  The 
higher  the  temperature  of  nitration,  the  smaller  is  the  viscosity. 
(4)  The  viscosity  values  vary  considerably  in  the  case  of  nitrates 
which  have  been  nitrated  for  only  a  short  time  (five  to  thirtv 
minutes).  They  increase  so  long  as  the  nitrogen  content  increases, 
but  prolonged  action  of  the  nitrating  acid  results  in  a  diminution 
of  the  viscosity.  (5)  A  close  connexion  is  found  between  the 
nitrogen  content  of  a  cellulose  nitrate  and  the  internal  friction  of 
its  acetone  solution ;  the  higher  the  nitrogen  content,  the  higher  is 
the  viscosity.  (6)  Acetone  solutions  of  cellulose  nitrates  become 
more  mobile  with  keeping,  strongly  viscous  solutions  more  so  than 
less  viscous  solutions.  (7)  The  kind,  method  of  preparation,  and 
previous  treatment  of  a  cellulose  are  of  great  influence  on  the 
viscosity.  A  high  content  of  y-cellulose  causes  increased  viscositv 
in  the  nitrate.  Nitrates  from  cotton  cellulose  show  higher  viscosi¬ 
ties  than  those  from  wood  cellulose.  C.  S. 

The  w-Butylarvlamines.  III.  Constitution  of  the  Nitro- 
derivatives  of  w-Butyl-p-toluidine.  Joseph  Reilly  and  Wilfred 
John  Hickinbottom  (T.,  1919,  115,  175 — 181). 

Amino-acids.  Henry  Drysdale  Dakin  ( Biochem .  1918,  12, 
290 — 317). — By  using  a  new  method  of  extraction,  the  author  has 
isolated  a  new  aminohydroxy-acid  and  a  new  peptide  from  the  pro¬ 
ducts  of  acid  hydrolysis  of  caseinogen. 

When  caseinogen  is  hydrolysed  with  sulphuric  acid,  and  the  latter 
subsequently  removed  as  barium  sulphate,  on  submitting  the  neutral 
concentrated  solution  of  amino-acids  to  continuous  extraction  with 
butyl  alcohol,  it  is  found  that  five  fractions  can  be  obtained,  as 
follows :  (1)  Monoamino-acids,  both  aliphatic  and  aromatic,  which, 
although  insoluble  in  butyl  alcohol,  are  extracted  in  the  above 
process,  hut  deposited  as  a  cream-coloured  granular  powder  in  the 
extraction  flask.  (2)  Proline,  soluble  in  alcohol  and  extracted  by 
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butyl  alcohol.  (3)  Peptide  anhydrides  (diketopiperazines),  ex¬ 
tracted  by  butyl  alcohol,  but  separated  from  (2)  by  their  sparing 
solubility  in  alcohol  or  water.  (4)  Dicarboxylic  acids,  not  extracted 
by  butyl  alcohol.  (5)  Diamino-acids,  not  extracted  by  butyl 
alcohol,  but  separable  from  (4)  by  phosphotungstic  acid 
and  other  means.  It  is  noteworthy  that  no  indications  of  race- 
misation  of  the  products  during  this  process  have  been  observed, 
and  materially  higher  yields  of  many  amino-acids  were  obtained 
than  by  existing  methods.  The  fact  that  the  monoamino-acids, 
which  are  essentially  insoluble  in  all  alcohols,  are  extracted  by  butyl 
alcohol  under  the  above  conditions,  is  due  to  the  passage  of  a  certain 
amount  of  water  into  the  alcohol,  since  the  extraction  is  very  un¬ 
satisfactory  if  the  aqueous  solution  of  amino-acids  contains  an 
excess  of  salts,  such  as  calcium  chloride. 

Using  this  method,  the  author  found  as  an  average  of  five  deter¬ 


minations  8*0%  proline  from  caseinogen,  and  from  his  specimen  he 

prepared  1  -prolylhydantoin,  ^^>NH,  m.  p. 

165 — 167°,  [cc]d  —232°  to  —238*5°,  by  passage  through  the 
uramido-acid. 


The  method  of  extraction  with  butyl  alcohol  furnishes  a  ready 
means  of  obtaining  a  dry,  almost  neutral  amino-acid  mixture,  which 
would  serve  as  a  basis  for  nutrient  media  with  or  without  the  addi¬ 


tion  of  tryptophan,  and  might  possibly  find  use  for  dietetic  pur¬ 
poses,  since  most  of  the  ami  no- acids  which  furnish  dextrose  in  the 
diabetic  organism  are  absent. 

After  the  precipitation  of  the  diamino-acids  from  the  amino- 


acids  not  extracted  by  butyl  alcohol,  and  subsequent  separation  of 
glutamic  and  aspartic  acids,  the  former  as  its  hydrochloride  and 
the  latter  by  the  method  of  Levene  and  Van  Slyke  (compare  A., 
1910,  i,  719),  using  freshly  precipitated  lead  hydroxide,  it  was 
found  that  large  amounts  of  at  least  one  other  dicarboxylic  acid 
were  still  present,  and  it  could  be  isolated.  This  acid,  isolated 
through  its  silver  salt,  was  characterised  as  ^hydroxy  glutamic  acid, 
COoH*CII(NH2)*CH(OH),CH9!,COoII,  crystallising  in  stout  prisms. 
It  is  optically  active  and  extremely  soluble  in  water.  It  yielded 
silver,  copper,  mercury ,  lead,  cadmium,  zinc,  calcium ,  and  barium , 
salts,  gave  a  diethyl  ester,  and  on  prolonged  heating  at 
100 — 110°  over  phosphorus  pcntoxide  lost  a  molecule  of  water, 


giving  a  compound,  CO<^jj  ‘CH'OH  *  bating  ac^  with 


zinc  dust,  an  intense  pyrrole  reaction  was  obtained,  and  when 
reduced  with  fuming  hvdriodic  acid  at  150°  it  yielded  glutamic 
acid,  amongst  other  products.  The  sodium  salt  of  the  acid  (1  mol.) 
when  oxidised  with  chloramine-T  (1  mol.)  gave  an  aldehyde,  C4H604, 


which  with  77-nitrophenylhydrazine  gave  a  characteristic  osazone, 


co9h*  ch2*  c(  :n  ■  uh  •  c^h4‘  u  o2)  •  chi  n*nh  •  CfiH4  •  N02 ,  m.  p. 

297 — 299°,  giving  a  red  ammonium  salt.  With  potassium  cyanate, 
j3-hydroxyglutamic  acid  yielded  a  uramido-acid,  which  when  heated 
with  acids  gave  a  very  soluble  hydantoin.  The  acid  gave  derivatives 
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with  phenylcarbimide  and  jS-naphthalenesulphonyl  chloride,  which 
were  not  well  defined.  It  also  gave  characteristic  colour  reactions 
with  various  phenols  and  concentrated  sulphuric  acid. 

The  peptide  mixture,  extracted  by  the  butyl  alcohol  from  the 
products  of  hydrolysis  of  the  caseinogen,  was  separated  from 
proline,  and  obviously  consisted  of  a  number  of  different  com¬ 
pounds.  A  tyrosine-containing  peptide  was  isolated,  but  not 
identified,  and  also  a  peptide,  which  was  shown  to  be  d-iso leucyl- 
d -valine  anhydride  [isojiropyl-sec-b  u tyldik e topiperazine ], 

CHMe2-CH<^.jj^Q>OH-CHMeEt, 
m.  p.  310—312°,  [o]d°  -42-0°  to  -43'5°.  W.  G. 

Formation,  by  Oxidation,  of  Organic  Substances,  of  an  In¬ 
termediate  Substance  spontaneously  producing  Carbamide. 

It.  Fosse  ( Compt .  rend.y  1919,  168,  320 — 322).— The  author  shows 
that  whereas,  by  oxidation  with  potassium  permanganate,  sub¬ 
stances  such  as  casein  and  amino-acids  give  only  a  small  yield  of 
carbamide,  if  the  oxidised  solution  is  subsequently  heated  with 
aqueous  ammonium  chloride,  a  very  much  greater  yield  of  carb¬ 
amide  is  obtained.  Similarly,  if  substances  such  as  glycerol,  carbo¬ 
hydrates,  or  formaldehyde  are  oxidised  with  potassium  perman¬ 
ganate  in  the  presence  of  ammonia,  the  yield  of  carbamide  is  prac¬ 
tically  negligible,  but  if  the  products  are  heated  with  aqueous 
ammonium  chloride,  a  considerable  yield  of  carbamide  is  obtained. 

W.  G. 

The  Action  of  Chlorine  on  Hydrazine,  Hydroxylamine, 
and  Carbamide.  C.  T.  Dowell  (J.  Amer.  Chem .  Soc 1919,  41, 
124 — 125). — When  a  large  excess  of  chlorine  is  allowed  to  react 
with  hydrazine  and  hydroxylamine  in  contact  with  carbon  tetra¬ 
chloride,  evidence  is  obtained  showing  the  formation  of  nitrogen 
trichloride,  since  on  separating  the  carbon  tetrachloride  and  treat¬ 
ing  it  with  a  solution  of  potassium  iodide,  nitrogen  is  evolved. 
The  author  has  confirmed  the  observations  of  Chattaway  on  the 
properties  of  dichlorocarb amide,  in  that  when  kept  its  solution  is 
decomposed,  giving  as  one  of  the  products  nitrogen  trichloride. 
Chattaway  considered  that  in  the  course  of  this  decomposition 
carbon  dioxide  and  monochloroamine  were  formed,  the  latter  giving 
ammonia  and  nitrogen  trichloride.  The  author,  however,  has  tested 
the  solution  for  monochloroamine  by  Raschig’s  test  with  ammonia 
and  benzaldehyde,  whereby,  owing  to  the  formation  of  hydrazine, 
the  insoluble  benzalazine  should  be  produced.  This  is  not  the 
case,  and  no  evidence  of  monochloroamine  is  obtained.  It  is 
suggested,  that  the  nitrogen  trichloride  may  be  formed  by  the  action 
of  chlorine,  which  may  also  be  a  decomposition  product  of  dichloro- 
carbamide.  J.  F.  B. 

Coal.  Ame  Pictet  (Ann.  Chim .,  1918,  [ix],  10,  249 — 330). — A 
more  detailed  account  of  work  already  published  (compare  A., 
1911,  i,  850;  1913,  i,  1315;  1914,  i,  155;  1915,  i,  512;  1916,  i,  800; 
1917,  i,  515).  W.  (J, 
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Halogenation.  XVIII.  Direct  Iodination  by  means  of 
Iodine  and  Nitric  Acid.  Rasik  Lal  Datta  and  Nihar  Ranjan 
Chatterjee  (/.  Amer,  Chem,  Soc .,  1919,  41,  292 — 295)* — In  con¬ 
tinuation  of  the  investigations  on  iodination  by  nitric  acid  (A., 
1917,  i,  332),  it  is  found  that  the  reaction  takes  place  readily  in 
the  case  of  aromatic  acids  and  aromatic  haloid  derivatives.  Thus, 
iodobenzene  gives  a  good  yield  of  ^di-iodobenzene.  Although  a 
small  proportion  of  trinitrophenol  is  formed  as  a  result  of  the 
hydrolysis  of  iodobenzene  and  simultaneous  nitration  in  presence 
of  nitric  acid  ( loc .  cit.)9  it  is  not  possible  to  prepare  trinitrophenol 
catalytically  by  using  a  small  quantity  of  iodine  with  continued 
addition  of  benzene  and  nitric  acid,  since  iodobenzene  is  quite 
stable  under  these  conditions,  any  excess  of  iodine  yielding  y?-di~ 
iodobenzene,  and  any  excess  of  nitric  acid,  ^iodonitrobenzene.  The 
latter  is,  however,  formed  by  the  prolonged  action  of  iodine  and 
nitric  acid  on  benzene,  since  ^>-di-iodobenzene  is  decomposed  by 
nitric  acid,  giving  p-iodonitrobenzene,  a  good  yield  of  which  may 
be  rapidly  prepared  by  this  method  of  exhaustive  iodination  of 
benzene  with  repeated  additions  of  iodine  and  nitric  acid;  the  water 
accumulating  on  account  of  the  decomposition  of  nitric  acid  must 
be  removed  from  time  to  time. 

On  iodination  with  the  required  quantity  of  iodine  and  nitric 
acid,  iodobenzene  gives  p-di-iodobenzene ;  chlorobenzene  gives 
^-chloroiodobenzene,  and  bromobenzene,  p-bromoiodobenzene. 
^-Chloro-  and  ^7-bromo-tcluenes  give  ^chloro-  and  p-bromo-benzoic 
acids  respectively,  the  methyl  groups  being  oxidised  to  carboxyl 
and  no  entry  of  iodine  taking  place.  From  benzoic  acid,  m-iodo- 
benzoic  acid  was  obtained,  and  from  o-phthalic  acid,  4-iodo-o- 
phthalic  acid.  Phenylacetic  acid  gives  ^-iodophenylacetic  acid 
and  cinnamic  acid,  ^7-iodocinnamic  acid.  Salicylic  acid  yields  tri- 
nitrcTphenol  quantitatively,  the  carboxyl  group  being  detached,  and 
complex  hydroxy-acids,  such  as  tannin,  give  a  small  quantity  of 
trinitrophenol ;  the  latter  is  frequently  obtained  in  traces  on 
iodination  of  the  aromatic  acids.  T.  H.  P. 

Meta-substituted  Aromatic  Selenium  Compounds.  Frank 

Lee  Pyman  (T.,  1919,  115,  166—175). 

Preparation  of  Monomethylaniline.  Percy  Faraday 
Frankland,  Frederick  Challenger,  and  Noel  Albert  Nicholls 
(T.,  1919,  115,  198—205). 

Preparation  of  lt  Metol 11  (N-Methyl-p-aminophenol  Sul¬ 
phate).  Rolla  N.  Harger  (/.  Amer.  Che?n.  Soc.,  1919,  41, 
270 — 276).— In  view  of  the  comparative  cheapness  of  quinol  and 
also  of  methylamine  when  prepared  by  the  methylation  of 
ammonium  chloride  by  means  of  formaldehyde  (compare  Werner, 
T.,  1917,  111,  844;  Jones  and  Wheatley,  A.,  1918,  i,  527),  the 
author  has  made  experiments  on  the  preparation  of  “  metol  ”  by 
heating  quinol  and  methylamine  together  under  pressure.  The 
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results  obtained  show  that  a  lower  temperature,  and  consequently 
a  very  much  lower  pressure,  and  a  much  shorter  period  of  heating 
than  those  given  in  the  Merck  specifications  (A.,  1913,  i,  1057),  are 
the  conditions  under  which  the  reaction  should  be  carried  out;  a 
yield  of  73%  is  obtainable. 

A-Methyl-^-aminophenol  sulphate  begins  to  char  at  245°  and 
has  m.  p.  250 — 260°  (decomp.).  It  crystallises  in  microscopic,  six- 
sided,  prismatic  needles  with  roof -like  ends.  Addition  to  its  solu¬ 
tion  of  mercuric  acetate  solution  results  in  the  gradual  development 
of  an  intense  purple  coloration,  which  may  probably  serve  for  the 
colorimetric  estimation  of  “metol.”  T.  H.  P. 

Action  of  Nitric  Acid  on  Halogen  Derivatives  of  o- Alkyl- 
phenols.  III.  Nitric  Acid  Derivatives  of  Chlorinated 
o-Cresols.  Th.  Zincke  and  O.  Preiss  ( Annalen ,  1918,  417, 
191 — 235.  Compare  Zincke  and  Pfaffendorf,  A.,  1912,  i,  964; 
Zincke  and  Janney,  A.,  1913,  i,  853). — The  following  new  chloro- 
derivatives  of  o-cresol  have  been  prepared.  4-Chloro-o-toluidine,  by 
chlorination  at  0°  in  glacial  acetic  and  concentrated  hydrochloric 
acids  yields  a  hexachloro-\-methylvyc\ohexene-2-one,  C7H40C16,  stout 
needles  or  prisms  having  a  strong  camphor-like  odour,  m.  p.  105°, 
which  is  reduced  in  boiling  alcoholic  solution  by  tin  alone  to 
3 : 4 : 5-trichloro-o-cresol,  long  needles,  m.  p.  77°  (acetyl  derivative, 
needles,  m.  p.  45°) ;  if  concentrated  hydrochloric  acid  is  also  present, 
or  if  the  reduction  is  effected  by  stannous  chloride,  tetrachloro-o- 
cresol  is  also*  produced.  3:5: 6-THchlor o^cresol,  needles,  m.  p.  62° 
(benzoyl  derivative,  needles,  m.  p.  110°),  is  prepared  in  a  similar 
way  from  the  keto-hexachloride  obtained  from  6-chloro-o-toluidine 
(Zincke  and  Pfaffendorf,  loc.  cit .).  k'.b-Dichloro-o-cresol,  needles, 
m.  p.  101°  ( benzoyl  derivative,  needles,  m.  p.  80 — 81°),  is  obtained 
by  leading  the  calculated  quantity  of  chlorine  into  a  chloroform 
solution  of  k-chloro^o-cresol,  needles,  m.  p.  73 — 74°  ( benzoyl  deriv¬ 
ative,  leaflets,  m.  p.  53—54°),  which  is  itself  prepared  from  4-chloro- 
o-toluidine. 

3  :4  :5-Trichloro-o-cresolnitroquinitrol, 

NO2-O.C(OH)<CMe~=CH>C01; 

colourless,  rhombic  crystals,  m.  p.  105 — 106°  (deoomp.),  obtained  by 
adding  3 : 4  :5-trichloro-o-cresol  gradually  to  nitric  acid,  D  1*48,  is 
converted  into  3:4:  6-trichloro-^-toluquinone  by  warm  concentrated 
sulphuric  acid,  and  is  reduced  (a)  by  stannous  chloride,  in  cold  dilute 
hydrochloric  solution  to  3  :4  : 5-trichloro-o-cresol  (a  reduction  of  this 
kind  cannot  be  effected  with  the  corresponding  tribromo-derivative, 
loc.  cit.),  (b)  in  methyl-alcoholic  solution  at  0°  to  4  iS-dichloro^-nitro- 
o-cresol,  yellow  needles,  m.  p.  69°  (acetyl  derivative,  rhombohedral 
crystals,  m.  p.  93 — 94°),  and  (c)  in  concentrated  hydrochloric  acid  to 
Aib-dichloro-d-amino-O'-cresol ,  colourless  leaflets,  m.  p.  161°  (hydro¬ 
chloride,  leaflets;  diacetyl  derivative,  needles,  m.  p.  194°;  triacetyl 
derivative,  leaflets,  m.  p,  126°),  which  is  also  obtained  by  the  reduc- 
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tion  of  the  preceding  nitra-eompound.  The  constitutions  of  these 
compounds  are  determined  by  the  fact  that  the  amino-compound 
can  be  converted  into  4:5: 6-trichloro~2 : 3-dihydroxytoluene. 

By  boiling  with  tetrachloroethane,  3:4: 5 -trichloro- o-cresol-nitro- 
quinitrol  is  converted  into  4 :  b-dichloro-o-toluquinone  2-nitrate , 

N02-0-C(0H)<^^!:^>CCl,  yellow  needles,  m.  p.  144°  (de- 

comp.),  which  is  reduced  by  stannous  chloride  to  4 :  b-dichloro-2 : 3- 
dihydro xy toluene ,  needles,  m.  p.  107°  ( diacetyl  derivative,  needles, 
m.  p.  112°).  By  chlorination  in  cold  glacial  acetic  acid  solution, 
4 : 5-dichloro-2  : 3-dihydroxytoluene  yields  a  ketochloride,  yellow 
prisms,  m.  p.  86 — 89°,  which  is  reduced  by  stannous  chloride  to 
4:5: 6-trichloro-2  : 3-dihydroxytoluene.  By  oxidation  with  nitric 
acid  (D  1*15)  4  : 5-dichloro-2  :  3-dihydroxytoluene  yields  4  : 5 -dichloro- 
2  :3-toluquinone,  dark  red  needles,  m.  p.  83°. 

By  treatment  with  nitric  acid  (D  1*48)  3 : 5 : 6-trichloro-o-cresol 
yields  3:5:  3-trichloro-eycresol-nitroquinitrol , 

N02-0-0(OH)<gffii^gg>CCl, 

unstable,  colourless  crystals,  m.  p.  91°  (decomp.).  This  differs  from 
the  3 :4 :5-trichloro-isomeride  in  not  being  convertible  into  a  di- 
chlorotoluquinone  nitrate,  but  resembles  it  in  being  converted  into 
the  trichlorotoluquinone  by  concentrated  sulphuric  acid.  By  boiling 
its  solution  in  glacial  acetic  acid  until  nitrous  fumes  cease  to>  be 
evolved  and  then  reducing  the  cold  solution  with  stannous  chloride, 
3:5: 6-trichloro-ocresol  is  regenerated.  The  nitroquinitrol  is 
reduced  by  stannous  chloride  and  dilute  hydrochloric  acid  to  5  : 6-di- 
chlaro-3-amino-o-cresol ,  colourless  needles  ( hydrochloride ,  needles; 
diacetyl  derivative,  needles,  m.  p.  204 — 205°),  which  is  converted  by 
chlorination  in  glacial  acetic  acid  into  a  keto-chloride  yielding 
4:5:  6-trichloro-2 : 3-dihydroxytoluene. 

3 :  b-Dichloro-o-cresol-nitroquinitrol , 

K0,-0-C(0H)<«“*=:™>C0], 

colourless  needles,  m.  p.  109°  (decomp.),  obtained  from  3  :5-dichloro- 
o-cresol  and  nitric  acid  (D  1*48)  is  more  stable  than  the  two  pre¬ 
ceding  hitroquinitrols,  but  it  also  decomposes  slowly  by  keeping. 
It  can  be  converted  into  b-chloro-3-nitro-o-cresol ,  yellow  needles, 
m.  p.  107°  ( acetyl  derivative,  colourless  needles,  m.  p.  88°),  5 -chloro- 
3-amino-ocresol ,  colourless  needles,  m.  p.  107°  ( hydrochloride ,  leaf¬ 
lets;  diacetyl  derivative,  needleB,  m.  p.  196°),  4 : 5  : 6-trichloro-2  : 3- 
dihydroxy toluene,  and  b-chloro-o-toluquinone  2-nitrate , 

NO2-0*C(OH)<g^!lg2>CC1> 

yellow  crystals,  m.  p.  117 — 118°,  by  the  methods  described  above. 
The  last-mentioned  compound  is  reduced  by  stannous  chloride  solu¬ 
tion  to  b-chloro-2  : 3-dihydroxytoluene ,  colourless  needles,  m.  p.  89° 

( diacetyl  derivative,  needles,  m.  p.  65 — 66°),  by  stannous  chloride 
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solution  and  concentrated  hydrochloric  acid  to  5-chloro-6-amino- 
2  \3-dihydroxy toluene,  colourless  leaflets,  m.  p.  150 — 160°  ( hydro¬ 
chloride ,  needles;  triacetyl  derivative,  needles,  m.  p.  183°;  tetra- 
acetyl  derivative,  leaflets,  m.  p.  135°),  and  by  stannous  chloride 
solution  at  0°  into  b-chloro-§-nitro-2 :  3-dihydroxy  toluene,  yellow 
needles  and  prisms,  m.  p.  135°  ( diacetyl  derivative,  colourless  leaf¬ 
lets,  m.  p,  148°). 

By  chlorinating  5-chloro-6-amino-2  : 3 -dihydroxy  toluene  hydro¬ 
chloride  in  suspension  in  glacial  acetic  and  concentrated  hydro¬ 
chloric  acids  a  yellow  keto-chloride  is  obtained,  which  by  reduction 
in  alcoholic  solution  with  stannous  chloride  yields  5-chloro-2  :3 
trihydroxy toluene,  colourless  needles,  m.  p.  175°;  this  forms  a  tri¬ 
acetyl  derivative,  needles,  m.  p.  95°,  and  yields  b-chloro-2-hydroxy - 
ip-toluquinone ,  pale  red  needles,  m.  p.  160°,  by  oxidation  with  nitric 
acid  (D  1*15). 

By  treatment  with  nitric  acid  (D  1*48)  at  0°,  4 : 5-dichloro-o-cresol 
yields  4  :5-dichloro~3-nitro-o-cresol-nitroquinitrolJ 

NO,-0-C(OH)<™*==°«>CC1, 

colourless  needles,  m.  p.  110°  (decomp.),  which  yields  4  :5-dichloro- 
o-toluquinone  2-nitrate  (above)  by  boiling  in  tetracliloroethane  solu¬ 
tion  and  4 : 5~dichloro-3-nitro-o-cresol  by  reduction  with  stannous 
chloride  in  methyl -alcoholic  solution  nt  0°. 

4-Chloro-  and  6-chloro-o-cresols,  by  treatment  with  nitric  acid, 
yield,  not  nitroquinitrols,  but  A-chloro-3 ib-dinitro-o-cresol,  yellow 
needles,  m.  p.  146°  ( acetyl  derivative,  colourless  needles,  m.  p. 
109 — 110°),  and  6~chloro~3 : 5-dimtro-o-cresol,  yellow  needles,  m.  p. 
82 — 83°  ( acetyl  derivative,  colourless  needles,  m.  p.  95°),  respec¬ 
tively.  C.  S. 


Chlorotrihydroxytoluenes .  Th.  Zincke  and  Grete  SchOrmann 
(Annalen,  1918,  417,  236 — 254). — 3-Chloro-^-nitro-o-cresol,  colour¬ 
less  needles,  m.  p.  79°  ( acetyl  derivative,  leaflets,  m.  p.  84°),  pre¬ 
pared  by  treating  6-nitro-o-cresol  in  chloroform  solution  with  the 
calculated  quantity  of  chlorine,  is  converted  by  nitric  acid  (D  1*48) 
at  0°  into  3 -chloro-b  :  §-dinitro~o-cresol ,  stout,  faintly  yellow  needles 
or  prisms,  m.  p.  134°  (acetyl  derivative,  colourless  needles,  m.  p. 
136°),  which  in  alcoholic  solution  is  reduced  by  stannous  chloride 
solution  to  3 -chloro-b  :  §-diamino-(ycresol ,  colourless  needles  ( tri- 
acetyl  derivative,  colourless  needles,  m.  p.  236°),  the  hydrochloride 
of  which,  stout  needles,  by  chlorination  in  glacial  acetic  and  con¬ 
centrated  hydrochloric  acids  yields  1  : 3  : 3  :4  :  k-yentachloro-2  : 5  :  6- 


CO'CCl  v 

triketo'-l-methylcyclohexane,  CMeCl<Cpp _ p^^>CCl2,  yellow  plates, 


m.  p.  68°.  This  keto-chloride  is  reduced  by  stannous  chloride  solu¬ 
tion  to  3-chloro-2  : 5  :  6-trihydroxytoluene,  m.  p.  175°,  which  is  iden¬ 
tical  with  the  substance  obtained  by  Zincke  and  Preiss  from 
3  :5-dichloro-o-cresol-nitroquinitrol  (preceding  abstract). 

By  methods  similar  to  the  preceding,  the  following  substances 
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have  been  prepared,  starting  with  4-nitroo-cresol ;  3-chloroA-nitro- 
ocresol ,  faintly  yellow  needles  or  leaflets,  m.  p.  74°  ( acetyl  deriv¬ 
ative,  colourless  needles  or  leaflets,  m.  p.  59°);  3-chloroA  :5-dinitro- 
o -cresoly  faintly  yellow"  needles,  m.  p.  139°  ( acetyl  derivative,  colour¬ 
less  needles,  m.  p.  167°);  3-chloroA :  5-diamino-o-cresol,  colourless 
needles  ( hydrochloride ,  colourless  needles,  triacetyl  derivative, 
needles,  m.  p.  230°,  azine  from  phenanthraquinone,  C21H130N2C1, 
brownish-yellow  leaflets,  m.  p.  273°) ;  1  : 3  : 3  :  6  :  3-pen  tachloro- 

2  : 4  : 5-triJceto-l-methylcyclohexane,  C7H303C15,  pale  yellow  plates 
and  prisms,  m.  p.  78°;  and  3  :  fi-dickloro-2  : 4  :  5-trihydroxy toluene, 
colourless  needles,  m.  p.  155°  {triacetyl  derivative,  needles,  m.  p. 
151°).  The  last  substance  is  oxidised  by  nitric  acid  (D  1*15),  fol¬ 
lowed  by  acid,  D  1'4,  to  3  \3-dichloroA-hydroxy-p-toluquinone,  red 
needles,  m.  p.  157°. 

An  alkaline  solution  of  3-chloro-4  : 5-diamino-o-cresol  is  oxidised 
by  air  to  3-chloro-A-amino-p-toluquinone-5-imide ,  C7H70N2C1,  red 
needles,  m.  p.  175 — 177°  (decomp.;  blackening  at  about  160°),  which 
exhibits  basic  properties.  3 -Chloro-4 : 5-diamino-o-cresol  hydro¬ 
chloride  is  oxidised  by  A-ferric  chloride  solution  to  3-chloroA-amino- 
p-toluquinone ,  dark  red  needles,  m.  p.  about  142°,  which  is  reduced 
by  stannous  chloride  to  3-chloroA-amino-iX  \  5 -dihydroxy  toluene, 
colourless  needles  {hydrochloride ,  leaflets;  triacetyl  derivative, 
needles,  m.  p.  185°).  C.  S. 

Organic  Chemical  Reagents.  HI.  /?-Phenylhydroxyl- 
amine  and  “Cupferron”  (Ammonium  Salt  of  Nitroso- 
phenylhydr oxylamine) .  C.  S.  Marvel  and  Oliver  Kamm 

(/.  Amer.  Chen .  Soc .,  1919,  41,  276 — 282.  Compare  A.,  1918, 
i,  482;  this  vol.,  i,  61).— The  statement  made  by  various  authors 
that  jS-phenylhydroxylamine  is  obtainable  in  theoretical  yield  by 
the  reduction  of  nitrobenzene  by  means  of  zinc  dust  is  inaccurate. 
Directions  are  now  given  for  the  reduction  of  nitrobenzene  in  por¬ 
tions  of  500  grams,  a  yield  of  the  dry  product  amounting  to  64% 
of  the  theoretical  being  obtainable. 

For  the  preparation  of  “  cupferron,”  dry  jS-phenylhydroxylamine 
is  not  required,  and  the  conditions  are  given  under  wdiich  the  moist 
product  is  treated  in  ethereal  solution  with  ammonia  and  amyl 
nitrite  so  as  to  obtain  “  cupferron  ”  in  a  yield  80 — 90%  of  that 
theoretically  possible.  Even  with  the  present  high  prices  of  mate¬ 
rials  and  labour,  “  cupferron  ”  may  be  made  in  the  laboratory, 
where  the  labour  charge  is  an  abnormally  high  proportion  of  the 
total  expenses,  at  a  cost  considerably  less  than  the  pre-war  price  of 
the  product.  [See  J.  Soc .  Chen .  Ind.,  1919,  April.]  T.  H.  P. 

The  Identification  of  Acids.  IV.  Phenacyl  Esters. 

J.  B.  Bather  and  E.  Emmet  Reid  (J.  Amer .  Chem.  Soc .,  1919,  41, 
75 — 83). — In  previous  communications  (A.,  1917,  i,  334,  559)  the 
use  of  p-nitrobenzyl  bromide  for  the  identification  of  organic  acids 
by  the  melting  points  of  their  p-nitrobenzyl  esters  was  described.  It 
is  now  shown  that  phenacyl  bromide  (w-bromoacetophenone)  may 
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be  employed  in  a  precisely  similar  manner  and  that  in  some  cases 
the  phenacyl  esters  of  the  acid  are  still  more  definitely  character¬ 
istic  than  the  p-nitrobenzyl  esters.  Phenacyl  bromide  is  prepared 
by  bromination  of  acetophenone  in  glacial  acetic  acid  solution.  The 
acid  is  neutralised  with  rather  less  than  the  theoretical  quantity  of 
sodium  carbonate,  and,  working  with  0*05  gram-mol.  of  the 
reagents,  this  quantity  is  dissolved  in  5  c.c.  of  water,  1  gram  of 
phenacyl  bromide  is  added  and  then  10  c.c.  of  95  per  cent,  alcohol. 
The  ester  is  obtained  after  boiling  for  one  hour  with  monobasic,  two 
hours  with  dibasic,  and  three  hours  with  tribasic  acids.  It  is 
recrystallised  from  dilute  alcohol  until  the  melting  point  is  con¬ 
stant.  The  following  phenacyl  esters  have  been  characterised : 
acetate,  m.  p.  40°;  aconitate ,  m,  p.  90°;  cyaminobenzoate ,  m.  p. 
181 — 182°;  benzoate,  m.  p.  118*5°;  p- bromobenzoate ,  m.  p.  87°; 
cinnamate ,  m.  p.  140*5°;  citraconate,  m.  p.  108*5°;  citrate,  m.  p. 
104°;  m -cresotate,  m.  p.  116*5°;  ocresotate,  m.  p.  138*5°;  p-cres- 
otate ,  m.  p.  145*5°;  fumarate ,  m.  p.  197*5°;  glutarate ,  m.  p. 
104*5°;  itaconate ,  m.  p.  79*5°;  lactate ,  m.  p.  96°;  malate ,  m.  p. 
106°;  maleate,  m.  p.  119°;  p -nitrobenzoate,  m.  p.  128*4°;  palmitate, 
m.  p.  52*5°;  pyrotartrate ,  m.  p.  101*5°;  saccharate ,  m.  p.  120°; 
salicylate,  m.  p.  110°;  stearate,  m.  p.  64°;  succinate ,  m.  p.  148°; 
tartrate ,  m.  p.  130°.  J.  F.  B. 

Pschorr's  Phenanthrene  Synthesis.  II.  Fritz  Mayer  and 
Frank  Albert  English  ( Annalen ,  1918,  417,  60 — 92.  Compare 
Mayer  and  Ball©,  A.,  1914,  i,  536). — As  the  result  of  the  experi¬ 
ments  here  recorded,  it  appears  impossible  to  synthesise  8-,  5-,  or 
7-ethylphenanthrene  by  any  of  the  methods  at  present  known. 

o -Ethylbenzyl  alcohol ,  C6H4Et*CH2*OH,  b.  p.  229°,  obtained  by 
the  electrolytic  reduction  of  o-ethylbenzoic  acid  at  a  lead  cathode 
in  dilute  sulphuric  acid  solution,  is  converted  by  cold  saturated 
hydrobromic  acid  into  o-ethylbenzyl  bromide,  colourless  crystals, 
m.  p.  34°,  b.  p.  225°/ 751  mm.  The  latter  is  converted  by  alcoholic 
sodium  cyanide  into  o-ethylphenylacetonitrile ,  C6H4Et*CH2*CN, 
b.  p.  257 — 258°/752  mm.,  which  is  hydrolysed  by  heating  with 
35%  potassium  hydroxide  solution  (2  mols.)  and  30%  hydrogen 
peroxide  (3  mols.),  yielding  o -ethylphenylacetic  acid ,  m.  p.  83*5° 

( ethyl  ester,  a  colourless,  odourless  oil).  Attempts  to  reduce  this 
acid  to  o-ethylbenzaldehyde,  a  colourless,  odourless  liquid,  b.  p. 
2 10°/ 753  mm.,  by  the  methods  of  Mettler  and  Piria  gave  unsuccess¬ 
ful  or  unsatisfactory  results,  but  the  aldehyde  is  obtained  in  67% 
yield  by  oxidising  o-ethylbenzyl  alcohol  with  potassium  dichromate 
and  10%  sulphuric  acid,  and  in  33*6%  yield  by  heating  o -ethyl- 
benzyl  bromide  with  hexamethylenetetramine  in  60%  alcoholic 
solution.  Further  experiments  were  undertaken  to  ascertain  the 
influence  of  negative  substituents  in  the  benzene  nucleus  on  the 
Sommelet  reaction.  o-Nitrobenzyl  chloride  and  hexamethylene¬ 
tetramine,  boiled  in  60%  alcoholic  solution  for  four  hours,  yielded, 
in  addition  to  a  small  quantity  of  a  substance ,  C23H1507N5,  m.  p. 
153 -5°,  a  substance,  m.  p.  112°,  which  is  regarded  as  tri-o-nitro - 
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benzyltrimethylenetriamine,  NX<5j^2'^ ^>CH2  [where  X  is 

N02-C6H4-CH?],  since  its  molecular  weight  corresponds  with  this 
formula,  and  it  yields  formaldehyde  and  o-nitrobenzylamine  hydro¬ 
chloride  by  hydrolysis  with  boiling  concentrated  hydrochloric  acid. 
In  a  similar  manner,  ^nitrobenzyl  chloride  and  hexamethylene¬ 
tetramine  yield  tri-p-nitrobenzyltrimethylenetriamine ,  m.  p.  161°, 
whilst  o-  and  p-chlorobenzyl  chlorides  yield  o-  and  p-chlorobenz- 
aldehydes  respectively. 

The  attempt  to  condense  o-ethylbenzaldehyde  and  sodium 
o-nitrophenylacetate  by  means  of  acetic  anhydride  and  zinc 
chloride  at  120°  in  an  atmosphere  of  carbon  dioxide  yielded  a  very 
small  quantity  of  a  substance ,  C9H903N,  colourless  crystals,  m.  p. 
183’ 5°.  A  similar  attempt  to  condense  o-nitrobenzaldehyde  and 
potassium  o-ethylphenylacetate  for  two  days  at  100°  yielded 
fi-o-mtrophenyl-a-o-e thylphenylacrylic  acid , 

NCV  C6H4-CH  :c  (C6H4Et)  ■ ‘C02H, 

m.  p.  194°.  By  reduction  with  ferrous  sulphate  and  aqueous 
ammonia,  it  yields  the  corresponding  amino- acid,  colourless 
crystals,  m.  p.  178 — 179°,  but  the  attempt  to  convert  this  into 
8-ethylphenanthrenecarboxylic  acid  by  shaking  its  diazotised  solu¬ 
tion  with  copper  powder  or  by  boiling  with  water  yielded  in  the 
first  case  a  non-crystallisable  product,  and  in  the  second  case 
fi-ohydroxyphenyl-a-o-ethylphenylacrylic  acidf  C17H1603,  m.  p. 
205°. 


The  starting  material  in  the  attempt  to  synthesise  5-  or  7-ethyl- 
phenanthrene  is  acetophenone,  which  by  successive  nitration  and 
reduction  yields  m-aminoacetophenone.  The  latter  is  converted 
by  hydrazine  hydrate  at  160°  into  a  mixture  of  the  azine, 
C16H18N4,  m.  p.  147°,  and  the  hydrazone ,  C8HnN3,  m.  p.  98°, 
which  is  reduced  by  WolfTs  sodium  ethoxide  method  at  160°  to 
m-ethylaniline ;  Staudinger  and  Kupfer’s  method  of  reduction  with 
hydrazine  hydrate  at  210°,  however,  gives  a  greatly  improved 
yield.  ra-Ethylaniline  is  converted  by  Sandmeyer’s  method  into 
m -cthylbenzonitrile,  CfiH4Et*CN,  b.  p.  116 — 117°/25  mm.  This 
is  hydrolysed  to  w-ethylbenzoic  acid,  from  which,  by  methods 
similar  to  those  used  in  the  ortho-series  above,  are  obtained  in 
succession  m-ethylb enzyl  alcohol ,  b.  p.  227° / 758  mm.,  m -ethyl- 
benzyl  bromide ,  m-ethylphenylacetonitriley  O^H^t-OH^CN,  b.  p. 
250 — 254°/761  mm.,  m-ethylyhenylacetic  acid ,  m.  p.  62 — 64°,  and 
m-ethylbenzaldehyde ,  b.  p.  212°. 

Potassium  ra-ethylphenyiacetate  and  o-nitrobenzaldehyde,  con¬ 
densed  together  by  means  of  zinc  chloride  and  acetic  anhydride  at 
120°  in  an  atmosphere  of  carbon  dioxide,  yield  j3-o -nitrophenyl-, 
a-m-ethylphenylacrylic  acid ,  m.  p.  138°.  This  is  reduced  by 
ferrous  sulphate  and  ammonia  to  the  a<ramo-acid,  CnH1702N,  m.  p. 
150 — 150*5°,  the  diazotised  solution  of  which  yields  by  boiling 
or  by  shaking  with  copper  powder  a  mixture  of  j3-o -hydroxy phenyU 
a-Tci-ethylphenylacrylic  acid ,  m.  p.  203°  (decomp.),  and  an  ethyl- 
phenanthrenecarboxylic  acid ,  C17H1402,  m.  p.  147 — 149°,  which  is 
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probably  5-ethylphenanthrene-9-carboxylic  acid.  Attempts  to  con¬ 
vert  the  latter  into  ethylphenanthrene  by  heating  under  ordinary 
or  reduced  pressure  were  unsuccessful.  C.  S. 

Hydroxy-carbonyl  Compounds.  I.  New  Synthesis  of 
Hydroxy-aldehydes.  P.  Karrer  ( Helv .  Chirn.  Acta ,  1919,  2, 
89 — 94). — A  rapid  current  of  hydrogen  chloride  is  passed  for 
several  hours  into  dry  ether  containing  resorcinol,  cyanogen 
bromide,  and  anhydrous  zinc  chloride.  The  crystals  of  the  inter¬ 
mediate  product,  which  contains  chlorine,  but  not  bromine,  are 
collected  and  dissolved  in  cold  water,  and  the  solution,  after  being 
washed  with  ether,  is  boiled  for  twenty  minutes.  The  2:4-dihydr- 
oxybenzaldehyde,  which  is  thus  produced  in  good  yield,  is  ex¬ 
tracted  with  ether.  It  appears  to  be  formed  by  the  reactions : 

(i)  CBrN  +  HC1  =  CHBrlNCl;  (ii)  CHBrINCI  +  C6H4(OH)2  = 

c6h3(oh)2*ch:nci  +  HBr;  (iii)  C6H3(0H)2-CH:NC1  — V 

C„H3(OH)2*CHO. 

Phloroglucinol  reacts  in  a  similar  manner.  C.  S. 

Phenols  Insoluble  in  Alkali  Hydroxides.  Roger  Adams 
(/.  Anver.  Ghent .  Soc .,  1919,  41,  247 — 270). — Investigation  has 
been  made  of  the  phenylhydrazones  of  the  o-hydroxyaldehydes  and 
ketones  in  order  to  determine  the  structure  characteristic  of  such 
compounds  of  this  type  as  are  insoluble  in  alkali  hydroxides.  The 
results  show  that  the  introduction  of  a  methyl  group,  or,  in  general, 
of  a  group  containing  carbon,  into  either  the  phenolic  ring  or  the 
side-chain  of  one  of  these  phenylhydrazones  is  accompanied  by 
marked  depression  of  the  solubility  of  the  compound  in  10%  aqueous 
sodium  hydroxide.  A  bromine  atom  produces  a  less  effect,  which 
is  the  more  noticeable  with  substitution  in  the  side-chain.  When 
a  nitro-group  is  introduced  into  the  phenolic  ring  in  the  ortho-  or 
para-position  to  the  hydroxyl  group,  the  solubility  in  alkali  is 
increased,  and  a  nitro-group  in  the  para-position  in  the  phenyl- 
hydrazone  residue  has  the  same  effect.  This  result  is  regarded  as 
due  to  the  possibility  of  the  rearrangement  of  nitrophenols  and  of 
2?-nitrophenylhydrazones  to  aci-nitro-compounds,  which  are  readily 
soluble  in  alkali.  Where  there  is  no  tendency  to  form  aci-nitro- 
compounds,  as  with  the  m -  and  o-nitrophenylhydrazones,  the  nitro- 
group  has  the  same  effect  as  other  groups  and  increases  the  in¬ 
solubility  in  alkali  hydroxides.  No  compound  with  a  nitro-group 
in  the  meta-position  to  the  hydroxyl  was  prepared,  but  such  a 
compound  should  show  diminished  solubility  in  alkali.  Comparison 
of  the  phenylhydrazones  of  ^7-homosalicylaldehyde  and  paeonol  with 
the  corresponding  hydrazones,  the  former  being  insoluble  and  the 
latter  soluble  in  alkali  hydroxides,  shows  that  a  large  group  like 
phenyl  in  the  hydrazone  residue  is  absolutely  necessary  for  the 
compound  to  show  insolubility  in  alkali.  The  marked  effect  of  a 
methyl  or  phenyl  group  attached  to  the  carbon  atom  carrying  the 
phenylhydrazone  residue,  as  compared  with  a  hydrogen  atom,  is 
shown  by  the  perfect  solubility  of  the  azines  of  ^homosalicyl- 
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aldehyde  and  /3-naphthaldehyde  in  cold  alkali  hydroxide  solution  and 
the  insolubility  of  the  azines  of  pseonol  and  2-hydroxy-5-methyl- 
benzophenone  in  boiling  alkali.  Finally,  a  substituent  group 
attached  to  the  iminic  nitrogen  has  a  decided  effect  in  reducing 
the  solubility  in  alkali  hydroxides. 

The  various  explanations  which  have  been  advanced  to  account 
for  the  insolubility  of  these  phenolic  compounds  in  alkali  hydr¬ 
oxide  solution  are  discussed  and  shown  to  be  unsatisfactory,  and 
the  author  regards  this  behaviour  as  due  to  the  fact  that  such 
compounds  are  very  weak  acids  and  highly  insoluble  in  water.  Any 
insoluble,  slightly  hydrolysed  acid  would  be  expected  to  behave 
similarly,  and  the  introduction  into  its  molecule  of  a  positive  or 
negative  atom  or  group  will  have  a  result  determined  by  two  dis¬ 
tinct  effects:  first,  the  insolubility  in  water  due  to  the  increased 
size  of  the  whole  molecule,  this  leading  to  increased  insolubility  in 
alkali  hydroxide,  and,  secondly,  an  increase  or  a  decrease  in  the 
acidity  of  the  whole  molecule,  depending  on  the  nature  and  posi¬ 
tion  of  the  group  introduced. 

Fseonol  phenylhydrazone  is  soluble  in  hot  alkali  solution;  the 
hydrasone>  C9H1202N2,  white  plates,  quickly  turning  yellow  on 
exposure,  m.  p.  73 — -75°,  dissolves  in  cold  alkali  hydroxide;  the 
azine ,  C18H20O4N2,  lemon-yellow  crystals,  m.  p.  226 — 227°,  is  in¬ 
soluble  in  boiling  alkali  hydroxide;  the  2  \  4,:  ^-tribromo phenyl¬ 
hydrazone,  Ci5H1202N2Br3,  white  needles,  m.  p.  162°,  is  insoluble 
in  boiling  alkali  hydroxide. 

Bromopaeonol,  C9H903Br,  has  m.  p.  169°  (Briill  and  Friedlander, 
A.,  1897,  i,  221,  gave  171°);  its  phenylhydrazone,  C15H1502N2Br, 
slender,  yellow  needles,  m.  p.  172*5 — 173*5°,  its  p -bromophenyl- 
hydrazone ,  dull  yellow,  monoclinic  plates,  m.  p.  189*5°,  and  its 
2:4  :§-tribromophenylhydrazone,  white  needles,  m.  p.  169 — 171°, 
are  insoluble  in  boiling  alkali  hydroxide.  Its  methyl  ether, 
C10HnO3Br,  forms  white  needles,  m.  p.  139 — 140°;  neither  this 
methyl  ether  nor  that  of  paeonol  itself  yields  a  phenylhydrazone  in 
the  ordinary  way. 

to  -  Tribromobromopaeonol,  OH,CfiH2Br(OMe)*CO,CBr3,  forms 
lemon-yellow  needles,  m.  p.  123 — 124°.  Bromonitropaeonol , 

C9H805NBr, 

forms  long,  hairy  needles,  m.  p.  112 — 114°;  its  phenylhydrazone , 
^i5H1404N3Br,  forms  saffron-coloured  crystals,  m.  p.  204*5 — 205*5°, 
and  dissolves  gradually  in  cold,  readily  in  warm  alkali.  Nitro- 
paeonol ,  C9H905N,  forms  white  needles,  m.  p,  155°;  its  phenylhydr¬ 
azone ,  C15Hir,04N3,  orange  needles,  m.  p.  215*5 — 216*5°,  is  soluble 
slightly  in  cold,  readily  in  warm  alkali  hydroxide;  its  methyl  ether, 
Ci0Hi1O5N,  forms  slender,  white  needles,  m.  p.  131°,  gradually  turn- 
ing  yellowish-red.  Aminopaeonol ,  CoH^CMST,  forms  greenish-yellow, 
monoclinic  prisms,  m.  p.  112 — 113°;  its  pi  at  ini  chloride  was  pre¬ 
pared  and  analysed. 

D  ini  t  roacetylresacet  o  pit  en  on  e ,  Cr)H  Ac  (OH)  (O  A  c)  (N  02)  2 ,  f  or  ms 
white  plates,  m.  p.  121 — 122°.  Dinitroresacetophenone , 

C6HAc(0H)2(N02)2, 
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forms  pale  yellow  crystals  resembling  fine  sand,  m.  p.  166 — 167°, 
and  its  phenylhydrazone ,  C14H1206N4,  reddish-brown  crystals, 
darkening  at  238°  and  decomposing  at  242*5°.  Acetylamino- 
resacetophenone ,  C6H2Ac(OH)2*NHAc,  forms  white  needles,  m.  p. 
254°.  Nitroresodiacetoj)henone ,  CgHAcg (0H)2*N02,  forms  white 
needles,  m.  p.  231°;  its  phenylhydrazone ,  C16H1506N3,  pale  yellow 
powder,  darkening  at  220°  and  decomposing  sharply  at  235°,  is 
soluble  in  cold  alkali  hydroxide;  its  diphenylhydrazone , 

N02*C6H(0H)2(CMe:N2HPh)2, 

massive,  lemon-yellow  needles,  becoming  orange-red  and  decom¬ 
posing  at  273°,  dissolves  slightly  in  cold  and  readily  in  warm  alkali 
hydroxide. 

Bromoresodiacetophenone ,  C10H9O4Br,  forms  white  plates,  m.  p. 
205°. 

Salicylaldehyde  o-tolylhydrazone  dissolves  in  alkali  hydroxide 
only  in  the  hot;  the  2:4:  Q-tribromophenylhydrazone ,  white  needles, 
m.  p.  100°,  dissolves  gradually,  with  decomposition,  in  boiling  alkali 
hydroxide. 

Di-b-nitrosalicylideneb  enzidine , 

[C6H3(0H)(N02)-CH]2N2(C6H4)2, 

forms  red  crystals  not  melting  below  275°  and  dissolves  partly  in 
boiling  alkali  hydroxide.  Di  -  3  -  nitrosalicylideneb enzidine  forms 
bright  red  crystals  not  melting  below  275°,  and  is  somewhat  more 
soluble  in  boiling  alkali  hydroxide  than  the  5-isomeride. 

^-Homosalicylaldehydephenylhydrazone  is  soluble  in  hot  alkali 
hydroxide;  the  hydrazone ,  C8H10ON2,  white  powder,  m.  p.  72 — 74°, 
dissolves  in  cold  alkali  hydroxide. 

Bromo-p-homosalicylaldehyde ,  C8H702Br,  forms  yellow  crystals 
shrinking  at  63°,  m.  p.  65°,  and  its  phenylhydrazone ,  ^l^lgO^Br, 
dirty  yellow  crystals,  m.  p.  140 — 141°,  soluble  in  hot  alkali  hydr¬ 
oxide. 

5  -  M ethyl-2-hydroxyb enzophenoneazine,  [C6H3Me(OH)'CPh]2N2, 
forms  lemon-yellow  crystals,  m.  p.  259 — 260°,  and  is  insoluble  in 
boiling  sodium  hydroxide  solution.  T.  H.  P. 

Pinacolin  Transformations.  IV.  Ring  Changes  pro¬ 
duced  by  the  Elimination  of  Water  from  Alicyclic  Alcohols. 

Hans  Meerwein  ( Armalen ,  1918,  417,  255 — 277.  Compare  A., 
1914,  i,  850). — In  connexion  with  the  previous  investigation  (loc. 

l-methyl-l-a-hydroxyethylcycfopentane  has  been  synthesised 
and  also  submitted  to  the  dehydrating  action  of  zinc  chloride,  and 
the  constitution  of  the  resulting  hydrocarbon  has  been  determined ; 
it  is  1 : 2-dimethyl-A1-cycZohexene,  and  the  reaction  is  one  of  the 
smoothest  changes  known  of  a  cycZopentane  into  a  cyclohexane 
derivative. 

[With  Cl.  Fleiscb:hauer.] — The  reaction  between  magnesium 
and  1-chloro-l-methylcycZopentane  in  ether  at  5 — 10°,  preferably 
in  the  absence  of  air,  and  treatment  of  the  product  with  carbon 
dioxide  and  subsequently  with  ice-water  and  dilute  sulphuric  acid, 
lead  to  the  formation  of  1-methylcycZopentane-l-carboxylic  acid, 
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the  acid  chloride  of  which  reacts  with  magnesium  methyl  iodide  in 
ether  at  —15°  to  form,  after  the  usual  treatment,  1-methyl-l-cyclo- 
■pentyl  methyl  ketone ,  C5H8Me#COMe,  b.  p.  48*4°/ 10  mm.,  in  good 
yield,  the  semicarbazone  of  which  forms  colourless  needles,  m.  p. 
143 — 144°.  By  reduction  with  sodium  and  moist  ether,  the  ketone 
yields  \-methyU\-a-hydroxyethylcyc\opentane ,  C5H8Me*CHMe“OH, 
b.  p.  67*6°/ 10*5  mm.,  together  with  the  corresponding  pinacone , 
CieHgoC^,  colourless  prisms,  m.  p.  89 — 90°,  the  former  of  which 
yields  only  1 : 2-dimethyl~A1-cycZohexene  by  heating  with  zinc 
chloride  at  180 — '190°. 

The  acid  chloride  of  1 :  2  : 2  :  3-tetram ethyl cycZopentane-l -carb¬ 
oxylic  acid  reacts  with  zinc  methyl  or,  better,  magnesium  methyl 
iodide  in  ether  to  form,  ultimately,  1 : 2  : 2  :  S-tetramethyl-\~cyc\ch 
pentyl  methyl  ketone ,  OnH20O,  b.  p.  101 — 102°/18  mm.  ( semicarb - 
ozone ,  m.  p.  232°),  which  is  reduced  by  sodium  and  moist  ether 
to  1:2:2: 3-tetramethyl-\-arhydroxyethylcyc\.opentane>  CnHo20, 
b.  p.  108 — 109°/ 15  mm.  The  alcohol  appears  to  be  a  mixture  of 
two  stereoisomeric  forms,  since  it  partly  solidifies,  the  solid  form 
having  m.  p.  70 — 71°,  Df‘9  0*9113  (supercooled),  ng'2  T46322.  By 
heating  with  zinc  chloride,  the  alcohol  yields  a  mixture  of 
1 : 2  : 3  : 3  : 4-pentamethyl-A1-cycZohexene  (chief  product)  and  1  :2:2- 
trimethyl-3-isopropyl-A8-cycZopentene,  the  constitutions  of  which  are 
deduced  from  the  nature  of  the  products  of  the  decomposition  of 
the  ozonides.  C.  S. 


ramNaphthadianthrones .  Alfred  Eckert  and  Rudolf 
Tomas chek  (Monatsh.,  1918,  39,  839 — 864). — The  authors  have 
endeavoured  to  synthesise  derivatives  of  77ze$onaphthadianthrone  in 
a  manner  which  leaves  no  doubt  as  to  their  constitution.  For  this 
purpose  the  method  of  Scholl,  Mansfield,  and  Potschiwauscheg  (A., 
1910,  i,  494)  as  modified  by  Ullmann  and  Minajeff  (A.,  1912, 
i,  366)  has  been  applied  to  certain  aa'-dichloroanthraquinones ;  of 
these  only  the  1  : 4-derivative  reacts  with  copper  powder,  the  1 : 5- 
and  1 : 8-dichloro-  and  the  1:4:5: 8-tetrachloro-products  remaining 
unattacked.  The  procedure  of  Meyer,  Bondy,  and  Eckert  (A.,  1913, 
i,  62)  is  not  applicable  to  halogenated  anthraquinones,  since  the 
halogen  is  partly  eliminated  during  reduction  with  zinc  and  alkali. 
A  more  successful  process  consists  in  converting  the  anthranols  into 
the  corresponding  dihydrodianthrones,  enolisation  of  the  latter 
(enolisation  by  alkali  occurs  less  readily  with  derivatives  than  with 
the  parent  substance  and  the  products  are  considerably  less  stable), 
and  oxidation  of  the  material  so  formed  to  the  dianthrone ;  the 
latter  is  converted  into  the  corresponding  raesonaphthadianthrone 
when  exposed  to  light.  Pn  cases  in  which  formation  of  the  meso- 
naphthalene  ring  cannot  occur  by  simple  elimination  of  hydrogen, 
a  peculiar  phenomenon  is  observed ;  when  dissolved  in  nitro¬ 
benzene  or  xylene,  the  substance  is  unchanged  after  protracted 
illumination,  whilst  in  concentrated  sulphuric  acid  solution  elimina¬ 
tion  of  two  atoms  of  hydrogen  and  two  of  chlorine  slowly  occurs. 
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4  i^-Dichloro-l :  1 7 -dian  t h  ra quin onyl, 


pale  yellow  crystals,  is  reduced  by  copper  powder  and  concentrated 
sulphuric  acid  to  4:Af-dichloromesobenzdianthrone,  yellowish-brown 
needles,  which  under  the  action  of  light  pass  into  4 :  4 7 -dichloromeso- 

naph  t  hadian  t  hr  on  e ,  CO<^>V  =  <-:<o6u2S!>CO,  small,  yellow 

needles. 

1  (or  4)-(7 hloroanthrone,  yellow  needles,  m.  p.  106°,  obtained  by 
the  reduction  of  1-chloroanthraquinone  by  aluminium  bronze  and 
sulphuric  acid,  is  oxidised  by  ferric  chloride  to  4  :47 -dichlorodihydro- 
dianthrone ,  colourless  crystals  which  darken  without  melting  at 
270°.  The  enolic  form  of  this  substance  is  an  unstable,  green 
powder,  which  is  readily  converted  by  persulphate  into  4:47-efo’- 
chlorodianthrone ,  greenish-yellow  crystals,  from  which  4  :  47-dichloro- 
W65onaphthadianthrone  is  obtained  by  exposure  to  light. 

1 :  A-Dichloroanthrone,  yellow  needles,  m.  p.  136 — 138°,  1 :4  :  l7 :47- 
tetrachlorodihydrodianthrone ,  colourless  crystals,  m.  p.  250° 
(decomp.),  and  1  :4  :17 :47 -tetrachlorodianthrone ,  yellow  plates,  are 
prepared  by  a  similar  series  of  reactions ;  the  latter  substance  loses 
two  atoms  of  hydrogen  and  two  of  chlorine  when  its  solution  in  con¬ 
centrated  sulphuric  acid  is  exposed  to  light,  but  the  product 
obtained  did  not  give  sharp  analytical  results. 

1 : 5-Diehloroan  throne  yields  1 : 5  :  l7 : 5 1  -tetrachlorodihydrodian- 
thro?ie,  colourless  crystals,  and  1 : 5  :  l7 : 5 7 (or  4  :  8f)-tetrachlorodia?i- 
throne ,  yellow  platelets;  the  corresponding  mesonaphthadianthrone 
could  not  be  obtained  in  the  pure  state.  Similarly,  1 \8-dichloro- 
anthrone ,  yellow  needles,  m.  p.  115°,  4  : 5  :47 :  b!-tetrachlorodihydro- 
dianthron e ,  colourless  crystals  which  remain  unchanged  up  to  280°, 
4  :  5  :  47  :  57  -  tetrachlorodianthrone ,  pale  yellow  crystals,  and 
4  :5  .A7 :57-tetrachloromesonaphthadianthrone,  small,  yellow  needles, 
were  prepared. 

8  :8f-Dibromomesobenzdianthrone  forms  a  reddish-yellow,  crystal¬ 
line  powder  which  is  converted  by  light  into  3 :  3f-dibr&mome8o- 
naphthadianthrone ,  pale  yellow  powder. 

Starting  from  1 : 3-dichloroanthraquinone  (Meyer  and  Zahn,  A., 
1913,  i,  455),  the  constitution  of  which  is  now  definitely  established 
by  its  conversion  into  1  : 3-diphenoxyanthraquinone  (Ullmann  and 
Eiser,  A.,  1916,  i,  823),  the  following  series  of  substances  is  ob¬ 
tained:  3  :  37  -  dichloro  - 1  :  V  -dianthraqiiinonyl,  greenish-yellow 
needles,  3  -.V-dichlorovnezobenzdianthrone,  yellowish-brown  needles, 
and  3 :8f-dichloromesonaphthadianthrone}  small,  yellow  needles. 
Attempts  to  prepare  the  substance  last  named  from  2-chloroanthra- 
quinone  led  to  a  different  product  through  the  following  stages : 
2 -chi or oan  throne,  yellow  needles,  m.  p.  115 — 120°,  which  are  readily 
oxidised;  3:37(3:2 !)-dichlorodihydrodianthrone,  silvery,  crystalline 
powder,  m.  p.  240°  (decomp.);  8:8f(8:2f)-dichlorodianthranol, 
greenish-yellow,  crystalline  powder;  dichlorodianthrone>  yellow, 
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crystalline  powder,  in  which  the  position  of  the  chlorine  atoms  is 
not  decided;  and  (3 :  Q^-dichloromesonaphthadianthrone,  small, 
yellow  needles.  H.  W. 

Constitutions  of  the  Fenchene  Hydrocarbons.  Walter 
Qvist  ( Annalen ,  1918,  417,  278 — 324). — The  author  has  examined 
the  fenchenes  obtained  by  different  methods  and.  having  b.  p.’s  below 
150°.  He  shows  that  Aschan  was  right  in  stating  that  0-pinolene 
(cycZofenchene)  occurs  in  the  fenchene  fraction,  b.  p.  below  150°, 
obtained  from  fenchyl  chloride.  Kondakov  and  Lutschinin’s  hydro¬ 
carbon  (A.,  1907,  i,  713)  is  not  /3-pinolene,  but  is  identical  with 

the  author’s  Zsofenchvlene. 

«/ 

When  Z)Z-fenchyl  alcohol  is  heated  with  aluminium  phosphate  at 
210°  or  with  potassium  hydrogen  sulphate  at  200°,  the  hydrocar¬ 
bons  obtained  contained  S-/3-fenchene  and  a  little  Z-a-fenchene  in 
the  fraction  of  high  b.  p.  (152 — -155°)  and  ^Z-cycZofenchene  and 
Z-Z$ofenchylene  in  the  fractions,  b.  p.  141 — 143°  and  143 — 145°. 
cZ-cycZoFenchene  is  also  obtained  by  heating  Z)Z-fenchyl  xanthate  at 
230°,  Z-a-fenchene  also  being  produced.  Since  both  these  hydro¬ 
carbons  yield  the  same  hydrochloride,  which  yields  Z-a-fenchene  by 
heating  with  o-toluidine,  the  xanthate  method  is  an  excellent  means 
of  preparing  pure  Z-a-fenchene. 

Very  pure  ^-/l-fenchene  ( dibromide ,  C10H16Br2,  crystals,  m.  p. 
81 — 82°,  [a]ij-5  —  31'2°  in  ethyl  acetate)  is  obtained  by  heating 
Z-Z$ofenchyl  chloride  with  o-toluidine.  By  the  xanthate  method 
Z-?$ofenchyl  alcohol  yields  l-iso fenchylene. 

/3-Pinolene  yields  two  dibromides,  namely,  Z-  and  Z-a-fenchene 
dibromides.  This  proves  that  Aschan’s  j3-pinolene  and  the  author’s 
tricyclic  hydrocarbon  obtained  from  Z)Z-fenchyl  alcohol  are  identi¬ 
cal,  with  the  difference,  however,  that  the  latter  is  feebly  dextro¬ 
rotatory  ^Z-cycZofenchene  whilst  the  former  is  a  mixture  of  l-cyclo- 
fenchene  and  cZZ-cycZofenchene. 

The  reduction  of  cZ-a-fenchene  dibromide  by  zinc  dust  and  75% 
alcohol  at  55°  yields  fenchane  and  Z-a-fenchene.  As  these  two  hydro¬ 
carbons  contain  different  skeletons,  no  conclusions  can  be  drawn  as 
to  the  constitution  of  the  a-fenchene  dibromide.  C.  S. 

Phenylurethanes  of  Terpene  Alcohols  and  Phenols . 

F.  Weehuizen  ( Pharm .  Weekblad,  1919,  56,  299 — 301). — The  ter¬ 
pene  alcohol  or  phenol  is  dissolved  in  petroleum  (distilling  between 
170°  and  200°).  The  requisite  quantity  of  phenylcarbimide  is 
added  and  the  solution  boiled.  On  cooling,  the  phenylurethane 
crystallises  out  in  quantitative  yield  and  is  recrystallised  from 
benzene  (80 — 100°).  The  phenylurethanes  of  the  following  sub¬ 
stances  were  prepared :  o-,  m -,  p-cresol  (m.  p.  141°,  121 — 122°, 

111 — 112°  respectively),  thymol  (m.  p.  106 — 107°),  menthol  (m.  p. 
Ill — 112°),  borneol  (m.  p.  137 — 138°),  eugenol  (m.  p.  95°). 

The  method  may  be  used  for  the  separation  of  camphor  and 
borneol.  The  former  is  unacted  on  and  remains  in  solution;  the 
latter  separates  out  as  bornylphenylur ethane.  W.  S'.  M. 
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Constituents  of  Resins.  IV.  ^-Dammar-resin.  Alois 
Zinke  and  Erna  Unterkreuter  ( Monatsh .,  1918,  39,  865 — 869). — 
Analyses  and  determinations  of  molecular  weight  show  the  hydro¬ 
carbon  portion  of  /3-dammar-resin  (compare  Dulk,  Jahrb.  pr.  Chem ., 
1848,  45,  16;  Tschirch  and  Glimmann,  A.,  1896,  i,  164)  to  have  the 
composition  Cg0H4g;  it  melts  indefinitely  at  195°  after  softening 
from  165°,  and  possibly  represents  a  mixture  of  hydrocarbons. 
Attempts  have  been  made  to  prepare  derivatives  of  it  by  oxidation, 
action  of  nitrous  acid,  and  action  of  ethereal  hydrogen  chloride,  but 
definite  products  have  not  been  isolated.  H.  W. 

Biochemical  Synthesis,  by  means  of  Bmulsin,  of 
a-Naphthylcarbmyl-/?~glucoside.  Em.  Bourquelot  and  M. 
Bridel  (Compt.  rend.,  1919,  168,  323 — 324). — When  emulsin  acts 
on  an  acetone  solution  of  dextrose  and  arnaphthylcarbinol, 
a-naphthylcarbinyl-^-glueoside,  long  needles,  m.  p.  156 — 157° 
(corr.),  [a]D  —  7r02°,  is  obtained,  which  is  readily  hydrolysed  by 
emulsin  or  by  dilute  sulphuric  acid.  W.  G. 


Anthocyanins  :  Colour  Variation  in  Anthocyanins .  Keita 
Shibata,  Yuji  Shibata,  and  Itizo  Kasiwagi  (/.  Amer.  Chem.  Soc., 
1919,  41,  208 — 220). — For  the  reduction  of  compounds  of  the 
flavone  and  flavanol  series,  organic  acids  may  be  used  in  conjunc¬ 
tion  with  zinc  or  magnesium  in  place  of  inorganic  acids.  With 
monobasic  acids  deep  green  to  bluish-green  pigments  are  mostly 
obtained,  the  tints  varying  slightly  according  to  the  reagents  em¬ 
ployed.  Some  of  these  pigments  were  isolated  and  their  properties 
examined. 

When  reduced  with  magnesium  and  glacial  acetic  acid,  myricetin 
gives  green  compounds  of  the  composition 

C15Hu08-Mg-0Ac,[Mg(0Ac)2]n, 

n  being  2  or  4 ;  the  myricetin  (I)  gives  first  a  phenopyrylium  ring 
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(II),  tli©  organo-metallic  compound  (III)  then  resulting  by  elimina¬ 
tion  of  acetic  acid  from  the  ring. 

As  the  acetates  of  the  bivalent  metals  often  tend  to  form  complex 
compounds,  it  was  to'  be  expected  that  addition  of  magnesium 
acetate  would  take  place,  giving : 


Mg*OAc 


0 


OH 


HO— 'f  VoH 
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c2hso2  , 


according  to  Werner's  co-ordination  theory. 

Similarly,  myricitrin,  a  rhamnoside  of  myricetin,  gives  with  the 
same  reagents  a  deep  blue  product  co-ordinated  with  four  molecules 
of  magnesium  acetate. 

The  above  green  or  blue  pigments  are  soluble  in  water  as  well  as 
in  alcohol,  giving  neutral  solutions  with  the  same  colours,  but  the 
addition  of  dilute  acid  (hydrochloric)  to  the  solutions  changes  the 
colour  to  red,  the  'Mg*OAc  group  of  the  green  pigment  (III)  being 
replaced  by  a  chlorine  atom  in  the  red  oxonium  salt.  This  explains 
why  Willstatter  and  others  have  always  obtained  red  pigments  by 
reduction  of  the  yellow  pigments.  Even  with  inorganic  acids  green 
or  blue  pigments  are  formed  under  certain  conditions,  treatment  of 
myricetin  with  alcoholic  hydrochloric  acid  yielding  a  deep  green 
pigment  in  the  molecule  of  which  the  position  of  the  Mg'OAc  group 
(III)  is  occupied  by  *MgCl;  here  addition  of  magnesium  chloride 
does  not  take  place,  probably  because  of  its  smaller  tendency  to  form 
complex  salts.  The  compound  dissolves  in  water  and  alcohol,  giving 
neutral  solutions  of  the  original  colour. 

That  all  the  above  compounds  have  deep  colours  or,  in  other 
words,  that  their  absorption  bands  are  displaced  far  towards  the 
red  end  of  the  spectrum,  is  attributed  on  the  one  hand  to  the  fact 
that  the  phenylpyrylium  ring  of  the  green  or  blue  pigments  has 
one  more  hydroxyl  group  than  that  of  the  oxonium  salts,  and  on 
the  other  to  the  fact  that  magnesium  forms  the  complexes  with  its 
auxiliary  valence,  which  together  play  the  role  of  bathochromism. 
In  the  case  of  the  reduced  glucoside,  flavanol,  one  of  the  hydroxyl 
groups  is  replaced  by  a  sugar  molecule,  which  shifts  the  absorption 
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band  hypsochromatically,  that  is,  towards  the  violet  end  of  the 
spectrum. 

From  these  results  and  those  of  experiments  on  the  pigments  of 
many  flowers,  the  following  explanation  of  the  various  flower  colours 
is  based.  The  metal  organic  or  complex  compounds  of  reduced 
flavanol  glucosides  (annexed  formula)  are  the  most  important  factor 
in  the  production  of  flower  colours.  The  “  blue  ”  anthocyanins  are 
the  complex  compounds  of  reduced  flavanol  glucosides,  which 
possess  several  hydroxyl  groups  belonging  to  the  flavanol  nucleus 
besides  those  of  sugar  molecules,  and  the  metal  with  which  they  are 

r  MX  1 

/^\/\ 

(Sugar)  (  |  ||  \=/  [MXS]„ 

\\/^/\  / 

•  OH  0H 

co-ordinated  is  probably  calcium  or  magnesium,  as  salts  of  these 
metals  are  always  present  in  the  plant  cells.  The  “  violet,” 
“  violescent  red,”  or  “  red  ”  pigments  are  either  the  analogous 
metallic  complex  compounds  of  flavanol  glucosides,  which  contain 
fewer  of  the  auxochrome  hydroxyl  groups,  or  a  mixture  of  the  blue 
pigments  and  their  products  of  decomposition  by  excess  of  acids, 
that  is,  Willstatter’s  red  oxonium  salts. 

This  theory  is  confirmed  by  the  behaviour  of  the  natural  antho- 
cyanin  solutions  towards  the  salts  of  alkaline  earth  and  heavy 
metals,  addition  of  the  latter  to  alcoholic  extracts  of  various  flowers 
always  acting  bathochromatically. 

Experimental  details  are  given.  T.  H.  P. 

A  New  Yellow  Dye  and  Light  Filters  made  from  It. 

C.  E.  K.  Mees  and  H.  T.  Clarke  (Brit.  J.  Photo.,  1919,  66,  48).- — - 
The  new  dye  is  the  glucosazone  formed  by  the  condensation  of  dex¬ 
trose  with  p-hydrazinobenzoic  acid;  it  gives  a  very  soluble  sodium 
salt.  W.  G. 

Composition  of  Pyrocresoles  and  their  Relationship  to 
Coal  Tar  Constituents.  Friedrich  Ruszig  ( Zeitsch .  angeiu. 
Client.,  1919,  32,  [i],  37 — 40). — -The  so-called  isomeric  pyrocresoles, 
isolated  by  Schwarz  (A.,  1883,  204  ;  1884,  79)  from  the  residue  of  the 
distillation  of  crude  phenol,  have  the  same  composition,  C15H140, 
and  properties  as  the  compounds  prepared  by  Gladstone  and  Tribe 
(T.,  1889,  55,  51)  by  the  decomposition  of  the  aluminium  o-,  m-, 
and  p-tolyloxides.  They  have  been  identified  as  dimethylxanthen, 
whilst  the  homologous  compound,  C13H10O,  is  xanthen,  produced  by 
the  decomposition  of  aluminium  phenoxide  in  accordance  with  the 
equation  2A1(0*C6H5)3,—  (C6H5)20  +  C13H10O  -f  C6H5*OH  +  CH4  + 
C4  +  A1203.  From  aluminium  m-tolyloxide,  two  isomeric  dimethyl- 
xanthens,  corresponding  with  Schwarz’s  a-  and  ^-pyrocresoles,  were 
prepared,  but  the  third  isomeric  modification  was  not  found. 
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Aluminium  ^tolyloxide  yielded  symmetrical  p-dimethylxanthen 
(m.  p.  168°),  whilst  from  aluminium  o-tolyloxide  the  4:5-di- 
methylxanthen  was  obtained.  The  liquids  of  high  boiling  point 
which  separate  at  the  end  of  the  distillation  of  aluminium  phen- 
oxide  have  the  composition  C19H140,  and  appear  to  be  formed  from 
xanthen,  as  follows:  C13H30O-hC6H5*OH  =  C19H14O  +  H2O.  On 
dissolving  this  compound  in  nitric  acid  and  adding  water, 
an  amorphous,  yellow  compound  is  precipitated.  By  reducing  this 
with  zinc  and  acetic  acid,  and  precipitating  the  base  with 
ammonia,  a  brown  colouring  matter  is  obtained.  Its  hydrochloride 
is  soluble  in  water  and  acts  as  a  direct  brown  dye  for  wool  and 
silk.  This  dye,  for  which  the  name  xanthen-brown  is  suggested, 
is  an  inner  ester  of  magenta  and  has  a  constitution  corresponding 
with  one  of  the  following  formulas: 

C6H4X^/C6H8(NH2)X 


nh2-c6h4X  /06Hs(NH2)x 


cinh2/J\c6hs~ 


0 


C1NH, 


/\ 


>0 


C6H3(NH2)' 


Analogous  compounds  obtained  in  the  distillation  of  aluminium 
tolyloxides  had  the  composition  of  tolyldimethylxanthens  and  also 
yielded  xanthen-browns,  and  similar  compounds  were  obtained 
from  the  anthracene  oils  of  coal  tar,  which  probably  consist,  in 
part,  of  triphenylmethane  derivatives,  and,  in  particular,  of  phenyl- 
and  diphenyl-xanthens.  [See  also  J .  Soc.  Chem ,  Ind .,  1919,  April.] 

0.  A.  M. 


Synthesis  of  Aminoflavones,  of  Flavone  azo -^-naphthol 
Dyes  and  of  other  Flavone  Derivatives.  Marston  Taylor 
Bogert  and  Joseph  K.  Marcus  (/.  Amer.  Chem.  Soc.,  1919,  41, 
83—107). — Flavone  was  prepared  by  a  modification  of  Ruhemann’s 
method  (A.,  1913,  i,  891),  using  smaller  quantities  of  aluminium 
chloride  and  benzene.  Nitration  in  the  cold  by  nitric  and 
sulphuric  acids  in  glacial  acetic  acid  solution  yielded  mixtures 
which  were  separated  into  two  fractions,  consisting  of  2r-  and 
S'-nitroflavones  and  of  3'-  and  4^-nitroflavones.  These  were 
converted  by  reduction  with  stannous  chloride  into  the  amino- 
flavones,  the  three  isomerides  being  separated  and  purified 
by  taking  advantage  of  their  different  basicities  and  solu¬ 
bilities.  2f- Amino  flavone  crystallises  from  hot  acetone  in  silky, 
pale  yellow  needles,  m.  p.  149*5 — 150*5°  (corr.) ;  3' -amino flavone 
crystallises  from  pyridine  or  xylene  in  lemon -yellow,  straight 
needles,  m.  p.  156 — 157°  (corr.),  and  4 } -amino flavone  crystallises 
from  the  same  solvents  in  long,  golden -yellow  needles,  m.  p. 
234 — 236°  (corr.).  From  the  three  aminoflavones,  the  correspond¬ 
ing  hydroxyflavones  were  prepared  by  means  of  the  diazonium 
salts,  and  were  decomposed  by  sodium  ethoxide  and  alcohol  into 
o-hydroxyacetophenone  and  o-,  m-,  and  ^-hydroxybenzoic  acids, 
owing  to  the  rupture  of  the  pyrone  ring  at  the  double  bond. 
2! -Hydroxy  flavone  forms  lustrous,  colourless  plates,  m.  p. 
249 — 250°  (corr.).  *  The  three  aminoflavones  have  been  diazotised 
and  coupled  with  0-naphthol  to  form  flavoneazo-fi-nayhthols,  m.  p. 
265 — 266*5°,  257°,  and  274 — 275°  (corr.)  respectively,  giving 
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orange  to  red  shades  on  silk  and  wool,  extremely  fast  to  light  and 
alkalis.  Other  compounds  obtained  are  2f-acetoxyftavone}  m.  p. 
88*5 — 89°  (corr.),  2 f-diacetylaminoflavcme,  m.  p.  186'5 — 187*5° 
(corr.),  3 1 -diace tylaminoflavcme,  m.  p.  231 — -232°  (corr.),  4 {-di- 
acetyiaminoftavone ,  m.  p.  246 — 248°  (corr.),  P-phenoxy-ff-phenyl- 
propionic  acid ,  m.  p.  150 — 151°  (corr.),  the  barium  salt  of  a 
disulphonic  derivative  of  the  latter  acid,  and  methyl  fi-bromo-fi- 
phenylpropionate,  m.  p.  37*5 — 38*5°  (corr.).  It  is  noted  that 
whereas  all  the  hydroxyflavones  are  colourless,  all  the  aminoflavones 
are  yellow,  thus  indicating  the  more  powerful  auxochromic  effect 
of  the  amino-group  in  this  series;  also  4A-aminoflavone  possesses  the 
remarkable  property  of  fluorescence  only  in  neutral  solvents  which 
contain  the  hydroxyl  group.  J.  F.  B. 

Carnosine,  Constitution  and  Synthesis.  George  Barger 
and  Frank  Tutin  ( Biochem .  /.,  1918,  12,  402 — 407). — 2:4: 5-Tri¬ 
nitrotoluene  condenses  with  amino-acids  when  boiled  in  dilute 
alcoholic  solution,  the  amino-acid  becoming  attached  to  the  benzene 
ring  by  its  amino-group,  which  replaces  the  reactive  nitro-group 
in  position  5.  This  reaction  does  not  occur  with  imino-groups,  but 
does  take  place  with  the  free  amino-groups  of  peptides..  The  con¬ 
densation  product  of  2  : 4  : 5 -trinitrotoluene  with  carnosine  on 
hydrolysis  yields  dinitrotolyl-jS-alanine,  thus  proving  carnosine  to  be 
j3-alanylhistidine, 

^g^>C'CH2-CH(C02H)-NH-C0*CH2-CH2'NF2. 

For  the  synthesis  of  carnosine,  $-nitrojyropionyl  chloride,  b.  p. 
123°/ 10  mm.,  was  condensed  with  histidine  methyl  ester,  and  the 
resulting  very  unstable  product  was  at  once  reduced  by  stannous 
chloride  and  dilute  hydrochloric  acid,  and  the  carnosine  isolated 
as  its  copper  salt.  W.  G. 

The  a-  and  £-Hydroxydihydrocinchonines  and  their  Rdle 
in  the  Production  o!  certain  Isomerides  of  Cinchonine. 

E.  L^iger  ( Compt .  rend.,  1919,  168,  404 — 407). — The  so-called 
j8-hydroxycinchonine,  like  its  a-isomeride  (compare  A.,  1918,  i,  304), 
when  acted  on  by  50%  sulphuric  acid  gives  a  mixture  of 
cinchonigine,  cinchoniline,  and  apo  cinchonine.  The  ratio  of 
cinchonigine  to  cinchoniline  obtained  from  the  j3-isomeride  is  prac¬ 
tically  the  inverse  of  that  obtained  from  the  a-isomeride,  but  if 
the  strength  of  the  acid  is  increased  to  70%  and  the  heating  pro¬ 
longed  to  twenty-four  hours,  the  proportions  of  these  two  bases 
are  almost  the  same  from  each  isomeride.  From  this,  the  author 
concludes  that  0-hydroxycinchonine,  like  the  a-isomeride  (loc.  cit .), 
is  a  product  of  the  addition  of  the  elements  of  water  to  cinchonine, 
tlfe  two  isomerides  containing,  respectively,  the  groupings 

H  /  OH  / 

CHs-0— OH  and  CH8*C--CH 
OH  1  H  I 

a,  B, 


w.  G, 
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Nicotinic  Acid  Derivatives ,  II .  Guvacine  and  zsoGuvacine . 

E.  Winter  stein  and  A.  B.  Weinhagen  ( Zeitsch .  physiol.  Ghem.y 
1918,  104,  48 — 53.  Compare  A.,  1918,  i,  35). — In  view  of  recent 
publications  on  the  same  subject  (Hess  and  Liebbrandt,  A.,  1918, 
i,  401;  Hess,  ibid.,  403;  Freudenberg,  ibid.,  403),  the  authors 
submit  a  short  account  of  their  experiments,  fuller  details  being 
promised  in  a  later  paper.  They  are  led  to  the  conclusion  that 
guvacine  is  in  all  probability  A3-tetrahydronicotinic  acid  (contrast 
Trier,  A.,  1913,  i,  803),  whereas  isoguvacine  is  a  simple  derivative 
of  pyrrole. 

The  following  details  are  given.  Guvacine  crystallises  in  prisms, 
m.  p.  293 — 295°,  is  neutral  to  litmus,  and  optically  inactive.  The 
hydrochloride,  platinichloride,  and  aurichloride  have  m.  p/s  312°, 
233°,  and  195 — 197°  respectively;  nitrosoguvacine  forms  needles, 
m.  p.  167°.  Reduction  of  guvacine  with  hydrogen  in  the  presence 
of  platinum  leads  to  the  formation  of  dihydroguvacine,  m.  p.  252° 
(hydrochloride,  m.  p.  237°;  platinichloride,  m.  p.  233 — 235°;  auri¬ 
chloride,  prismatic  needles,  m.  p.  193 — 195°;  mercurichloride,  m.  p. 
230—231°),  which  is  shown  to  be  identical  with  hexahydronicotinic 
acid.  Methylation  of  guvacine  leads  to  the  formation  of 
A-dimethylguvacine,  m.  p.  225°  (?)  [hydrochloride,  m.  p. 

256 — 258°;  platinichloride,  m,  p.  253°;  aurichloride,  m.  p. 
224 — 226°;  picrate,  m.  p.  224 — 225°;  mercurichloride,  m.  p. 
174 — 176°],  which  is  found  to  be  identical  in  all  respects  with  the 
arecaidinemethylbetaine  described  by  Willstatter  (A.,  1897, 

i,  385). 

250'Guvacine  has  m.  p.  220°,  is  faintly  acid  to  litmus,  and  is 
optically  inactive.  The  hydrochloride,  m.  p.  231°  (decomp.), 
platinichloride,  m.  p.  235°  (decomp.),  and  aurichloride,  m.  p. 
198 — -200°,  are  described.  When  the  base  is  heated  with  zinc  dust, 
an  intense  odour  of  pyrrole  is  observed,  and  a  pine  shaving  dipped 
in  concentrated  hydrochloric  acid  is  coloured  intensely  red. 
?‘soGuvacine  is  slowly  reduced  by  hydrogen  in  the  presence  of 
platinum,  but  the  hydrochloride  of  the  new  base  is  not  uniform  ; 
the  platinichloride  has  m.  p.  225°.  isoGuvacine  forms  a.  dimethyl 
derivative,  the  platinichloride  of  which  has  m.  p.  252°.  H.  W. 

Ring  Formation  with  Elimination  of  a  Nitro-group. 

S.  Reich  and  (Mlle.)  V.  Nicolaeva  (Helv.  Chim.  Acta ,  1919,  2, 
84 — 88). — The  reaction  examined  by  Reich  with  Gaigailian  (A., 
1917,  i,  595)  and  with  Turkus  (ibid.,  i,  585)  has  been  further 
studied.  Whilst  the  phenylhydrazones  of  ethyl  2  : 4-dinitrophenyl- 
glvoxylate,  of  2 : 6-dinitrobenzaldehyde,  and  of  2-chloro-  or 
2-bromo-6-nitrobenzaldehyde  yield  fsoindazole  derivatives  with 
the  loss  of  a  nitro-group  under  the  influence  of  alkali,  2 : 4-dinitro- 
benzaldehydephenvlhydrazone  remains  unchanged  by  similar  treat¬ 
ment.  To  test  the  theory  that  this  difference  in  behaviour  is 
sterically  due  to  the  accumulation  of  atoms  and  atomic  groups 
round  the  aldehydic  carbon  atom,  2  : 4- dinitroacetophenonephenyl - 
hydrazone,  reddish-brown  needles,  m.  p.  165 — 166°,  has  been  pre- 
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pared  from  2:4 -dinitroacetophenone,  an  oil  which  is  obtained  by 
hydrolysing  its  oxime ,  yellow  prisms,  m.  p.  124°,  with  warm  15% 
hydrochloric  acid.  The  oxime  is  obtained  in  20 — 30%  yield  by  the 
action  of  amyl  nitrite  and  sodium  ethoxide  on  2 : 4-dinitroethyl- 
benzene,  the  main  product  of  this  reaction,  however,  being  5 -nitro¬ 
n-met  hy  Undo  xazen ,  N02*C6H3<^^^^N,  yellow  crystals,  m.  p. 

114°. 

In  accordance  with  the  theory  above,  2 : 4-dinitroacetophenone- 
phenylhydrazone  is  converted  by  treatment  with  cold  aqueous- 
alcoholic  sodium  hydroxide  into  6-nitro-l-phenyl-3-methyliso- 

indazole ,  N02'C6H3<Cq^^N,  yellow  spangles,  m.  p.  139 — 140°. 

0.  s. 

Thienylquinolinecarboxylic  Acid.  M ax  Hartmann  and  Ernst 
Wybert  ( Uelv .  Ghim .  Acta ,  1919,  2,  60 — 63). — 2-2 ! -Thienylquin- 
olineA-carb  oxylic  acid ,  C4H3S*C9H5K*C02H,  yellow  leaflets,  m.  p. 
i211°,  is  obtained  by  heating  2-thienyl  methyl  ketone,  isatin,  28% 
potassium  hydroxide  solution  and  alcohol  on  the  water-bath  for 
three  hours  and  acidifying  the  cooled  solution  with  acetic  acid.  By 
repeated  recrystallisation  the  acid  is  obtained  in  colourless  crystals 
having  the  same  m.  p.,  but  by  solution  in  alkali  and  reprecipitation 
by  acid  the  yellow  modification  is  regenerated.  The  ethyl  ester, 
colourless  needles,  has  m.  p.  83°.  The  salts  of  the  acid  are  extremely 
soluble  in  water,  forming  solutions  having  a  neutral  reaction. 

The  acid  resembles,  but  exceeds,  2-phenylquinoline-4 -carboxylic 
acid  in  its  antiphlogistic  and  analgesic  action.  When  fed  to  an 
animal  or  when  injected  in  the  form  of  a  soluble  salt  into  the  blood 
system  it  produces  in  the  animal  a  violet-red  colour  and  the  urine 
acquires  the  colour  of  concentrated  potassium  permanganate  solu¬ 
tion.  The  colouring  matter,  wThich  is  very  persistent  and  appears 
in  almost  all  the  internal  organs,  can  be  isolated  from  the  urine 
and  is  obtained  in  small  crystals  (C  =  56‘51;  H=4’57;  N  =  5‘41; 
S  =  7*31%.  Mol.  wt.  in  freezing  naphthalene  =  2207).  The  substance 
has  pronounced  acid  properties,  exhibits  none  of  the  colour  reactions 
typical  of  thiophen,  and  cannot  be  produced  from  the  thienylquin¬ 
olinecarboxylic  acid  in  the  laboratory.  C.  S. 

Nitro-,  Arylazo-,  and  Amino-glyoxalines .  Robert  George 
Fargher  and  Frank  Lee  Pyman  (T.,  1919,  115,  217 — 260). 

Quinocyanines  (Pinacyanoles ,  Dicyanines).  Otto  Fischer 
(J .  pr.  Chem.y  1918,  [ii],  98,  204 — 232). — Little  has  hitherto  been 
known  of  the  blue  cyanines  which  have  been  put  on  the  market 
under  the  names  pinacyanole  chloride,  dicyanine  bromide,  and 
i/'-dicyanine  iodide,  and  are  stated  to  be  the  best  sensitisers  in  photo¬ 
graphy.  Considerable  light  is  now  thrown  on  the  conditions  of  their 
formation.  For  the  production  of  pinacyanoles  and  of  their  homo- 
logues,  the  ^-dicyanines  obtained  from  2:4-di-  and  2:4:6-tri- 
methylquinoline  alkyliodides,  two  quinoline  molecules  are  necessary, 


ORGANIC  CHEMISTRY. 


i.  173 


each  containing  a  methyl  group  in  position  2,  by  means  of  which 
the  two  molecules  are  united  together.  For  the  production  of 
dicyanines  are  necessary  two  quinoline  molecules,  one  containing  a 
methyl  group  in  position  2  and  the  other  a  methyl  group  in  posi¬ 
tion  4 : 

Me  Me 


c:ch 


.1  I 


NR 


N 

/\ 

R  X 


(Pinacyanole.) 


o:ch 


NR 


/\/\ 


\/\/ 

N 


(Me) 


\/\/ 

NR 


:C:CH 


[(Me) 


N 


or 


R  X 

-Dicyanines.) 

/\/\ 

AC:C'Vv' 

N 


\/\/ 

NR 


R  X 


R  X 

(Parent  substance  of  dicyanine.) 


In  the  formulae  R  =  Me  or  Et  and  X= halogen. 

The  chromophore  of  the  zsocyanines  (for  example,  ethyl-red)  con¬ 
tains  two,  that  of  the  pinacyanoles  three,  and  that  of  the  dicyanines 
four  double  linkings,  which  accounts  for  the  deepening  of  the 
colours  from  violet-blue  through  blue  to  greenish-blue. 

[With  (Frl.)  C.  Bauer,  (Frl.)  P.  Merkel,  and  G.  Scheibe], — The 
simplest  pinacyanole,  quinaldine-blue  (formula  given  above),  was 
prepared  (Farbwerke  vorm.  Meister,  Lucius  &  Briining,  D.R.-P. 
172118)  by  boiling  an  alcoholic  solution  of  quinaldine  ethiodide, 
with  or  without  quinoline  ethiodide,  with  aqueous  sodium  hydr¬ 
oxide  in  the  presence  of  formaldehyde.  At  first  it  was  believed 
that  two  different  blue  pinacyanoles  were  formed,  but  it  is 
now  shown  that  only  one  is  obtained,  the  quinoline  ethiodide 
taking  no  part  in  the  reaction.  It  is  also  shown  that  the 
presence  of  formaldehyde  (or,  as  stated  in  the  patent  claim,  of 
glyoxylic  acid,  iodoform  or  chloroform),  although  advantageous, 
is  not  essential,  provided  air  or  other  oxidising  agent,  such  as 
potassium  ferricyanide  or  ammonium  persulphate,  is  present.  It  is 
true  that  in  the  case  of  quinoline  derivatives  unsubstituted  in  posi¬ 
tion  4  the  latter  methods  result  chiefly  in  the  production  of  iso- 
cyanines,  but  when  position  4  is  occupied  by  a  methyl  or  phenyl 
group  the  product  is  chiefly  the  pinacyanole. 

In  addition  to  the  iodide  (quinaldine-blue),  m.  p.  about  276 — 278° 
(decomp.),  the  bromide,  m.  p.  about  274 — 275°  (decomp.),  chloride, 
m.  p.  about  263°  (decomp.),  picrate,  decomp,  about  250 — 260°, 

; platinichloride ,  aurichloride ,  and  mercurichloride  are  described, 
and  also  the  additive  compounds  of  the  iodide  and  bromide  respec- 
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tively  with  bromine.  Attempts  to  find  evidence  of  the  presence  of 
a  ruptured  ring  by  testing  for  the  presence  of  a  secondary  amine 
gave  negative  results.  By  oxidation  with  an  excess  of  alkaline 
potassium  ferricyanide  solution,  pinacyanole  chloride  yields  1-ethyl- 
quinolone. 

Many  attempts  were  made  to  convert  ethyl-red  and  its  homo- 
logues  into  pinacyanoles  by  means  of  formaldehyde,  but  the  violet- 
blue  substances  obtained  showed  no  similarity  at  all  to  the  pina¬ 
cyanoles. 

By  boiling  an  alcoholic  solution  of  2 : 4-dimethylquinoline  eth- 
iodide  and  potassium  hydroxide  (£  mol.)  in  a  current  of  air  a 
mixture  of  several  colouring  matters  is  produced,  from  which  the 
^-dicyanine  iodide,  (formula  above),  and  the  dicyanine 

iodide  (formula  above)  have  been  isolated  in  the  form  of  the  corre¬ 
sponding  bromides.  When  4-phenyl-2-methylquinoline  methiodide 
is  similarly  treated  in  methyl-alcoholic  solution,  no  dicyanine  is 
formed,  but  the  ^-dicyanine,  4 : 4 f-diphenyljrinacyanole  iodide , 
crystals  containing  CH40  ( picrate ,  almost  black,  crystal¬ 
line  powder),  is  obtained.  A  similar  result  is  obtained  in  the  case 
of  4-phenyl-2 : 6-dimethylquinoline  methiodide,  but  2:4: 6-tri- 
methylquinoline  ethiodide,  which  again  contains  a  methyl  group  in 
position  4,  yields  both  the  ip-dicyanine  iodide  (chief  product)  and 
the  dicyanine  iodide .  The  former,  C28H31]Sr2I,  green  prisms  con¬ 
taining  C2H60,  forms  blue  solutions  which  appear  reddish -violet  in 
thin  layers  ( picrate ,  dark  green  leaflets),  whilst  the  latter, 
C28H3iN2I,  forms  green  needles  ( [picrate ,  greenish-black  needles; 
bromide ,  green  needles). 

The  various  classes  of  cyanines  are  differentiated  by  their  absorp¬ 
tion  spectra.  C.  S. 

Condensation  of  Aromatic  or^oDiamines  with  Phthalic 
Anhydride.  Hans  Lieb  ( Monatsh 1918,  39,  873 — 895). — It  h^s 
been  shown  by  Edlbacher  that  diphthalyl-o-phenylenediamine, 
C6H4N2[(CO)2C6H4]2,  can  be  reduced  by  zinc  dust  and  acetic  acid 
to  a  substance,  m.  p.  275 — 277°  (decomp.),  which,  at  its  melting 
point,  passes  into  a  red,  crystalline  product,  C22H1202N2,  m.  p.  278°. 
The  present  communication  deals  with  the  constitution  of  these 
substances,  the  elucidation  of  which  in  the  first  case  is  greatly  ham¬ 
pered  by  the  difficulty  of  eliminating  solvent  of  crystallisation.  The 

author,  however,  considers  the  material  to 
be  1  : 2  : 3  : 4  -  dibenzoylene-1  : 2  : 3  : 4-tetra- 
hydro-2 : 3-dihydroxyquinoxaline  (annexed 
formula),  whilst  the  substance,  C22H1202N2, 
is  1:2:3: 4-dibenzoylene-l :  4-dihydroquin- 
oxaline.  Similar  substances  may  be  ob¬ 
tained  from  phthalic  anhydride  and  1:2- 
naphthalenediamine. 

Di'phthalyl^o-'phenylenediamine ,  m.  p. 
297°,  is  obtained  in  45%  yield  by  heating 
a  mixture  of  phthalic  anhydride  and 
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o-phenylenediamine,  and  is  reduced  to  1:2:3:4 -dibemoylene- 
2  :  3-dihydro  xy~l  :  2  : 3  : 4 -tetrahydroquinoxaline,  which  separates  from 
glacial  acetic  acid  (  +  1C2H402)  in  yellow  prisms,  and  from  aqueous 
alcohol  (  +  H20)  in  indefinite,  crystalline  aggregates.  The  m.  p.  is 
not  sharp,  the  substance  becoming  red  at  above  260°  and  yielding 
an  intensely  red,  molten  mass  at  274 — 278°  with  brisk  evolution  of 
gas.  Attempts  to  prepare  an  acetyl  or  benzoyl  derivative,  an  oxime 
or  a  hydrazone  were  unsuccessful,  but  the  action  of  methyl  sulphate 
yielded  a  monomethyl  ether,  C23H1604N2,H20,  m.  p.  190°,  after 
softening  and  evolving  gas  from  170°.  1 : 2  :3  li-Dibenzoylene-l  :4- 

dihydroquinoxaline  crystallises  in  intensely  red  needles,  m.  p.  278°; 
it  slowly  dissolves  in  concentrated  alcoholic  potassium  hydroxide, 
and  the  solution,  on  acidification,  yields  a  substance  which  at 
270 — 273°  is  reconverted  into  the  red  product,  but  which,  in  spite 
of  its  close  similarity,  is  not  identical  with  the  original  material. 

Attempts  to  prepare  the  red  substance  from  biphthalyl  and 

o-phenylenediamine  were  not  success- 
NH  HN  /\  ful,  the  product  obtained  being 

o-phenylenedib  enziminazole  (annexed 
formula),  colourless  needles,  m.  p. 
425°  (decomp.),  which  was  also'  pre- 

\ _ pared  by  condensing  dihydrodi- 

phthalyl  with  o-phenylenediamine  or 
from  the  amine  and  phthalic  anhydride  at  290°  in  a  sealed  tube. 
The  corresponding  acetyl  and  benzoyl  derivatives  have  m.  p.5s 
198 — 199°  after  softening  at  195°  and  229 — 230°  after  softening  at 
225°  respectively. 

The  following  derivatives  have  been  obtained  from  1 : 2-naph- 
thy  lenedia  mine :  diphthalylA. : 2 -naphthylenediamine,  rhombohedra 
or  hexagonal  prisms,  m.  p.  282°,  which  on  reduction  gives  the  pro¬ 
duct,  C^H^N*,  m.  p.  280 — -284°,  with  evolution  of  gas  and  form¬ 
ation  of  a  red  mass,  and  l  :2:3  ik-dibenzoy l ene-1  :k-dihydro -5 ‘.3- 
(7  \3ybenzquinoxaMne,  red  needles,  m.  p.  323 — 324°,  after  sintering 
at  321°.  During  the  preparation  of  the  first-named  substance, 
1 :2-naphthylenebenziminazole-o-carboxyLc  acid ,  leaflets,  m.  p. 
304 — 305°,  is  obtained  as  by-product;  this  is  converted  by  acetic 
anhydride  into  benzoylenenaphthiminazole ,  C1gH10ON2,  orange- 
yellow  needles,  m.  p.  213°.  H.  W. 
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Proteins.  I.  Preparation  of  Ovalbumin  Solutions  of 
well-defined  Composition,  and  the  Analytical  Methods  used. 

S.  P.  L.  Sorensen  [with  Margrethe  Hoyrup]  ( Compt .  rend,  trav . 
Lab.  Carlsberg ,  1917,  12,  1 — 11,  12 — 67 ;  Zeitsck.  physiol.  Chem., 
1918,  103,  1 — 14,  15 — 79). — The  crystals  of  ovalbumin  are  pre¬ 
pared  by  the  Hopkins  and  Pinkus’  method,  and  after  being  recrys¬ 
tallised  six  times  are  free  from  ash,  conalbumin,  and  mucoid.  By 
means  of  a  dialysing  apparatus  described  in  detail,  solutions  of 
ovalbumin  may  be  completely  freed  from  sulphate  and  almost 
entirely  freed  from  ammonia.  The  content  of  water,  ammonia, 
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and  sulphuric  acid  in  the  crystals  of  ovalbumin  is  derived  by  the 
application  of  the  “principle  of  proportionality.”  according  to 
which,  if  an  ovalbumin  solution  is  precipitated  by  ammonium  sul¬ 
phate  and  the  crystalline  precipitate  subsequently  filtered  off,  and 
if  weighed  parts  of  the  filtrate  as  well  as  of  the  precipitate  with  the 
adherent  mother  liquor  are  analysed,  it  is  possible  from  the  results 
of  the  analyses  to  draw  certain  conclusions  regarding  the  composi¬ 
tion  of  the  precipitate  on  the  presumption  that  the  mother  liquor 
surrounding  the  precipitate  has  the  same  composition  as  the  filtrate. 

H.  W.  B, 

Proteins.  II.  Capacity  of  Ovalbumin  to  Combine  with 
Acids  or  Bases.  S.  P.  L.  Sorensen  [with  Margrbthe  Hoyrup, 
Jenny  Hempel,  and  S.  Palitzsch]  (Compt.  rend .  trav .  Lab .  Carls - 
berg ,  1917,  12,  68 — 163;  Zeitsch.  physiol.  Chern 1918,  103, 
104 — 210). — From  theoretical  considerations  it  is  possible  to  calcu¬ 
late  the  hydrogen -ion  concentration  in  an  aqueous  salt  solution 
containing  an  excess  of  an  acid  or  base  corresponding  with  the  salt 
By  an  extension  of  the  method,  formulae  are  deduced  which  permit 
of  the  calculation  of  the  hydrogen-ion  concentration  of  solutions  of 
ampholytes  containing  small  amounts  of  free  acid,  account  being 
taken  of  the  dissociation  of  the  ampholyte  into  hydrogen-  and  am¬ 
pholyte-anions  and  into  hydroxyl  and  ampholyte  cations  respec¬ 
tively.  The  effect  of  the  addition  of  salts  is  then  considered,  and 
it  is  found  that  at  hydrogen-ion  concentrations  which  are  not  in  the 
neighbourhood  of  the  isoelectric  point  of  the  ampholyte  the  capa¬ 
city  to  combine  with  acids  is  (a)  independent  of  the  concentration 
of  the  ampholyte,  (b)  increased  by  increasing  the  concentration  of 
the  salt,  (c)  positive  at  hydrogen-ion  concentrations  superior  to  that 
corresponding  with  the  isoelectric  point  of  the  ampholyte,  and  nega¬ 
tive  (that  is,  the  ampholyte  is  combined  with  surplus  base)  at 
hydrogen-ion  concentrations  inferior  to  it.  After  testing  the  accu¬ 
racy  of  these  formulae  by  application  to  solutions  of  amino-acids  and 
salts,  they  are  applied  to  solutions  of  ovalbumin,  and  it  is  found 
that  the  capacity  of  the,  ovalbumin  to  combine  with  acids  is  inde¬ 
pendent  of  the  concentration  of  the  ovalbumin  at  hydrogen-ion  con¬ 
centrations  which  are  greater  or  smaller  than  that  corresponding 
with  the  isoelectric  point  of  the  ovalbumin  provided  the  concen¬ 
tration  of  ammonium  sulphate  is  constant.  It  is  further  increased 
by  increasing  the  concentration  of  the  ammonium  sulphate.  At  the 
isoelectric  point  the  capacity  of  the  ovalbumin  to  combine  with 
acids  is  to  some  extent  dependent  on  its  concentration.  By  refer¬ 
ence  to  a  curve,  the  slight  excess  of  sulphuric  acid  present  in  a  solu¬ 
tion  of  ovalbumin  containing  ammonium  sulphate  may  be  calcu¬ 
lated,  and  also  the  method  of  its  distribution  between  the  two 
phases  of  the  ovalbumin  solution,  namely,  the  dispersed  phase  con¬ 
sisting  of  hydrated  ovalbumin  and  the  external  phase  of  ammonium 
sulphate  and  water.  From  these  considerations  the  isoelectric  point 
of  ovalbumin  is  found  to  be  at  about  15*74  x  10-6  H.  W.  B. 
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Proteins.  III.  Composition  and  Properties  of  Ovalbumin 
Separated  in  Crystalline  Form  by  means  of  Ammonium 
Sulphate.  S.  P.  L.  Sorensen  and  Margrethe  Hoyrup  ( Compt . 
rend .  trav.  Lab .  Garish  erg }  1917,  12,  164 — 212;  Zeitsch. 

physiol.  Ghem.j  1918,  103,  211 — 266.  Compare  preceding 

abstracts).— By  the  application  of  the  principle  of  proportionality, 
it  is  found  that  the  crystals  of  ovalbumin  contain  water  to  the 
extent  of  about  0*22  gram  of  water  per  1  gram  of  ovalbumin.  The 
amount  of  water  present  is  independent  of  the  conditions  of  crystal¬ 
lisation  (time  and  temperature  of  crystallisation,  concentrations 
of  ammonium  sulphate,  protein,  and  hydrogen  ions).  It  is 
similarly  found  that  if  the  crystallisation  takes  place  at  a  hydrogen- 
ion  concentration  of  about  13  x  10 ~6,  the  crystals  contain  neither 
surplus  sulphuric  acid  nor  ammonia;  at  higher  hydrogen-ion  con¬ 
centrations,  the  crystals  contain  surplus  sulphuric  acid,  at  lower 
concentrations  they  contain  surplus  ammonia.  A  consideration  of 
the  character  of  the  crystallisation  process  leads  the  authors  to  the 
conclusion  that  the  crystallisation  of  ovalbumin  is  simply  the 
crystallisation  of  a  supersaturated  solution  of  a  substance  crystal¬ 
lising  slowly  and  with  difficulty. 

In  a  postscript,  it  is  announced  that  successful  crystallisations  of 
ovalbumin  have  been  obtained  by  means  of  a  mixture  of  ammonium 
and  diammonium  phosphates  instead  of  ammonium  sulphate.  The 
crystals  so  obtained  closely  resemble  those  prepared  in  the  usual 
manner.  H.  W.  B. 


Proteins.  IV.  State  of  Equilibrium  between  Crystallised 
Ovalbumin  and  Surrounding  Mother  Liquor,  and  the 
Applicability  of  Gibbs's  Phase  Rule  to  such  Systems. 

S.  P.  L.  Sorensen  and  Margrethe  Hoyrup  ( Compt .  rend.  trav. 
Lab .  Carlsberg ,  1917,  12,  213 — 261;  Zeitsch.  physiol.  Chem .,  1918, 
103,  267 — 323.  Compare  preceding  abstracts). — The  relations 
existing  between  crystallised  ovalbumin  and  the  surrounding 
mother  liquor  are  in  conformity  with  those  associated  with  a  hetero¬ 
geneous  system  containing  one  solid  phase,  hydrated  ovalbumin,  and 
three  other  components,  water,  ammonia,  and  sulphuric  acid.  The 
system  in  all  essential  features  is  conformable  to  Gibbs’  phase  rule. 
At  the  equilibrium  point,  the  content  of  ovalbumin  in  the  mother 
liquor  is  smaller  as  the  concentration  of  ammonium  sulphate 
increases.  The  hydrogen-ion  concentration  at  which  the  concen¬ 
tration  of  ovalbumin  in  the  mother  liquor  is  at  a  minimum  corre¬ 
sponds  with  =  4*58,  and  seems  to  be  independent  of  the  con¬ 
centration  of  ammonium  sulphate  and  the  temperature  of  crystal¬ 
lisation.  Similarly,  the  optimum  temperature  is  at  about  20° ;  but 
little  variation  is  observed  between  tjie  limits  of  12°  and  29°. 

The  velocity  of  crystallisation  increases  with  the  concentration 
of  ammonium  sulphate,  with  the  initial  concentration  of  protein, 
and  with  the  temperature  of  crystallisation.  H.  W.  B. 
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Proteins.  V.  Osmotic  Pressure  of  Ovalbumin  Solutions . 

S.  P.  L.  Sorensen  [with  J.  A.  Christiansen,  Margrethe  Hoyrup, 
S.  Goldschmidt,  and  S.  Palitzsch]  ( Compt .  rend.  trav.  Lab . 
Garlsberg ,  1918,  12,  262 — 372.  Compare  preceding  abstracts). — 
The  osmometer  used  consists  essentially  of  a  collodion  cap  serving 
the  purpose  of  a  semi-permeable  membrane  and  containing  the 
ovalbumin  solution  employed  as  inner  liquid,  the  outer  liquid  being 
an  ammonium  sulphate  solution  in  diffusion  equilibrium  with  the 
dispersion  medium  of  the  inner  liquid.  The  osmotic  pressure  is 
measured  by  determination  of  the  counter-pressure  required  to  be 
exerted  on  the  surface  of  the  inner  liquid  to  prevent  a  migration 
of  the  liquids  through  the  membrane.  On  increasing  the  concen¬ 
tration  of  ammonium  sulphate,  the  osmotic  pressure  of  the 
ovalbumin  is  depressed.  This  result  is  explained  by  assuming  that 
the  increased  amount  of  ammonium  sulphate  favours  the  condensa¬ 
tion  of  two  or  more  hydrated  ovalbumin  particles  into  a  single 
particle  by  means  of  the  bivalent  sulphate  group. 

The  osmotic  pressure  does  not  undergo  any  material  alteration 
when  the  hydrogen-ion  concentration  is  varied  between  40  x  10 
and  100  xlO-6;  at  higher  concentrations,  the  pressure  increases 
very  slowly  with  the  hydrogen-ion  concentration,  whilst  at  concen¬ 
trations  inferior  to  40  x  10 ~6,  it  increases  rapidly  as  the  concentra¬ 
tion  decreases.  These  results  are  also  accounted  for  by  the  assump¬ 
tion  of  a  condensation  process  promoted  by  the  sulphate  group. 

From  the  various  results  which  have  been  so  far  obtained,  the 
number  of  nitrogen  atoms  contained  in  a  single  non-condensed 
ovalbumin  particle  is  estimated  at  approximately  380;  hence  the 
molecular  weight  of  anhydrous  ovalbumin  appears  to  be  about 
34,000.  Taking  into  account  the  results  obtained  indicating  the 
amount  of  sulphuric  acid  contained  in  the  crystallised  ovalbumin, 
the  albumin  crystals  seem  to  consist  normally  of  two  albumin 
particles  bound  together  by  three  molecules  of  sulphuric  acid. 

H.  W.  B. 

Proteins  of  Cow’s  Colostrum.  I.  The  Relation 
between  the  Euglobulin  and  ^-Globulin  of  Cow’s  Colostrum. 

Harold  Ward  Dudley  and  Herbert  Ernest  Woodman  ( Biochem . 

1918,  12,  339 — 351). — The  authors  have  studied  the  optical 
properties  of  euglobulin  and  ^-globulin  of  cow’s  colostrum  when 
dissolved  in  Nj 2-  and  N /4-sodium  hydroxide,  and  also  the  optical 
properties  of  the  amino-acids  derived  from  the  hydrolysis  of  “  race- 
mised”  colostrum  euglobulin  and  ^-globulin.  The  results  obtained 
support  the  view  that  these  two  substances  are  structurally  identical 
in  so  far  as  the  protein  portion  of  the  molecule  is  concerned. 

W.  G. 

Some  Metallic  Compounds  of  Hsematoporphyrin.  John 
Alexander  Milroy  ( Biochem .  J.,  1918,  12,  318—338). — The 
author  has  prepared  the  compounds  of  haematoporphyrin  with  zinc, 
cadmium,  nickel,  cobalt,  iron,  copper,  tin,  and  lead,  has  described 
their  absorption  spectra,  and  determined  their  resistance  to  the 
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action  of  mineral  acids  and  the  resistance  of  the  absorption  bands 
of  the  pigments  to  dilution. 

The  stannous  compound  may  be  prepared  directly  from  blood 
or  haematin,  and  on  this  is  based  a  delicate  test  for  the  detection 
of  traces  of  blood  pigment.  The  stained  tissue,  where  blood  is 
suspected,  is  boiled  with  a  little  glacial  acetic  acid  in  a  small  test- 
tube.  To  the  boiling  solution,  three  drops  of  2il/-stannous  chloride 
solution  are  added,  and  the  solution  is  boiled  for  one  minute.  After 
filtering  off  the  precipitate  formed,  the  absorption  bands  of  acid 
haematoporphyrin  can  easily  be  seen.  A  small  quantity  of  solid 
sodium  acetate  is  then  added,  and  the  solution  is  again  boiled. 
The  fluid,  which  is  now  bright  red,  is  cooled  and  filtered,  and  the 
filtrate  shows  the  two  characteristic  absorption  bands  of  the 
stannous  derivative.  A  method  is  given  for  extracting  the  blood 
pigment  with  phenol  prior  to  this  examination,  and  it  is  claimed 
that,  by  this  means,  it  is  possible  to  detect  blood  pigment  at  a 
dilution  of  10 ~6xJ//5.  W.  G-. 

Pyrrole  Reaction  of  the  true  Nucleic  Acids .  It.  Feulgen 
( Zeitsch .  physiol.  Ghent .,  1918,  104,  1). — A  pine  shaving  moistened 
with  concentrated  hydrochloric  acid  is  coloured  carmine-red  by  the 
vapours  obtained  by  heating  a  dry  mixture  of  sodium  nucleate 
and  ammonium  chloride;  the  reaction  is  not  shown  by  sodium 
nucleate  alone.  Since  furan  derivatives  are  readily  converted  into 
derivatives  of  pyrrole  by  dry  distillation  with  ammonium  salts,  the 
author  regards  the  reaction  as  a  confirmation  of  his  theory  (A., 
1914,  i,  1098;  1918,  i,  85)  that  the  carbohydrate  group  of  the  true 
nucleic  acids  belongs  to  the  furan  type.  H.  W. 

Mutarotation  of  Gelatin  and  its  Significance  in  Gelatinisa- 
tion.  C.  It.  Smith  (/.  Amer.  Chem .  Soc.y  1919,  41,  135 — 150). — In 
solution,  gelatin  exhibits  mutarotation,  and  a  study  of  the  influence 
of  changes  of  temperature  on  this  mutarotation  shows  that  in 
aqueous  solution  two  forms  of  gelatin  probably  exist,  one,  termed 
the  sol  form  A,  stable  above  33—35°,  and  the  other,  called  the  gel 
form  By  stable  below  15°.  Between  these  temperatures,  the  two 
forms  exist  in  equilibrium,  and  the  mutarotation  appears  to  be 
due  to  the  transformation  of  the  one  form  into  the  other  by  a 
reaction  reversible  with  the  temperature.  This  reaction  is  appar¬ 
ently  bimolecular,  that  is,  of  the  type  to  be  expected  if  two  mole¬ 
cular  or  equivalent  weights  of  form  A  combine  to  form  one 
molecular  weight  of  form  B.  The  relationship  between  the  per¬ 
centage  quantities  of  the  two  forms  when  equilibrium  is  established 
at  any  given  temperature  between  17°  and  33°  seems  to  be  repre¬ 
sented  by  the  equation  (a—  x)2 j x  =  K ,  in  which  a  is  the  difference 
(about  1*2)  between  the  rotations  produced  by  1  gram  of  gelatin 
per  100  c.c.  in  a  tube  100  mm.  long  at  33- — 35°  and  at  17°,  x  is 
the  difference  between  the  rotations  at  33—35°  and  at  the  given 
temperature,  and  K  is  a  constant.  Increase  in  laevorotation, 
indicating  increasing  formation  of  the  gel  form  By  follows  closely 
increase  in  viscosity. 
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A  definite  proportion  of  form  B  is  necessary  to  form  a  jelly  of 
standard  viscosity,  and  this  proportion,  slightly  increased  as  con¬ 
centration  increases,  produces  the  standard  viscosity  in  gelatin 
solutions  of  much  higher  concentrations.  Maximum  gelatinisation 
temperatures  or  melting  points  approach  the  limiting  value, 
33 — 35°,  as  the  concentration  of  gelatin  increases.  At  these  maxi¬ 
mum  temperatures,  gelatinisation  is  produced  by  the  presence  of  a 
certain  definite  minimum  proportion  of  form  B  required  for  the 
formation  of  a  jelly;  above  35°,  gelatinisation  does  not  take  place 
at  any  concentration. 

The  existence  of  two  forms  of  gelatin,  on  which  gelatinisation  of 
the  solutions  is  dependent,  is  confirmed  by  the  behaviour  of  such 
solutions  with  alcohol,  which  at  temperatures  below  30°  either  pre¬ 
cipitates  the  gelatin  or  renders  the  solutions  opalescent  if  present 
to  the  extent  of  15%;  if  the  concentration  of  the  gelatin  is  high, 
alcohol  precipitates  an  opalescent  jelly.  Above  35°,  the  precipita¬ 
tion  requires  far  larger  proportions  of  alcohol  (45 — 50%),  unless  a 
comparatively  large  amount  of  an  electrolyte  is  also  added. 
Further  confirmation  is  afforded  by  the  results  of  measurements 
of  osmotic  pressure  (compare  Moore  and  Roaf,  A.,  1907,  ii,  73), 
viscosity  (von  Schroeder,  A.,  1903,  ii,  721),  and  “gold  numbers” 
(Menz,  A.,  1909,  i,  343). 

Gelatin  sols  dried  at  above  35°  and  gels  dried  at  below  15°  give 
different  solid  forms,  and  whilst  the  solid  gelatin  thus  obtained 
may  or  may  not  be  in  the  form  in  which  it  exists  in  the  material 
from  which  it  is  prepared,  there  is  some  indication  that  the  solid 
gelatin  prepared  by  drying  sols  above  35°  is  the  form  existing  in 
the  sols.  T.  H.  P. 

Pepsin.  I.  Chemical  Changes  in  the  Purification  of  Pepsin. 

Lewis  Davis  and  Harvey  M.  Meeker  (/.  Amer.  Chem .  Soc.,  1919, 
41,  221 — 228). — The  purification  of  commercial  pepsin  by  frac¬ 
tional  precipitation,  salting-out,  filtration,  and  dialysis  is  accom¬ 
panied  by  gradual  elimination  of  the  secondary  protein  derivatives, 
including  amino-acids,  the  purified  samples  tending  more  and  more 
to  approach  the  proteins  in  character  as  the  proteolytic  activity 
increases;  the  proportion  of  material  coagulable  by  heat  also  in¬ 
creases.  The  fact  that  the  most  active  samples  respond  strongly  to 
Molisch/s  test  indicates  the  possibility  that  the  pure  enzyme  may 
be  a  conjugated  protein,  probably  a  gluco-protein.  The  proportion 
of  mineral  matter  present  also  diminishes  continuously  as  purifica¬ 
tion  proceeds;  the  sulphur  and  calcium  appear,  however,  to  be  un¬ 
affected,  although  the  phosphorus  content  shows  a  marked  decrease 
and  chlorides  are  apparently  eliminated  entirely.  Other  than  the 
increase  resulting  from  removal  of  n  on-nitrogenous  impurities,  there 
is  little  apparent  change  in  the  proportion  of  total  nitrogen. 

The  diminution  in  the  a-amino-acid  content  is  almost  propor¬ 
tional  to  the  increase  in  proteolytic  activity,  and  the  small  amount 
of  a-amino-acid  in  the  most  active  sample,  which  exhibits  an  almost 
neutral  reaction,  appears  to  correspond  with  lysine.  It  seems  prob¬ 
able  that  the  concentration  of  hydrogen  ions  in  solutions  of  the 
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pur©  enzyme,  could  this  be  obtained,  would  be  comparable  with  the 
low  values  given  by  other  proteins. 

The  optical  activities  of  the  enzymes  of  different  degrees  of 
purity  were  measured,  but-  the  same  values  were  obtained  with 
pepsins  showing  different  proteolytic  activities.  The  rennetic 
activities  correspond  closely  with  the  proteolytic  activities. 

T.  H.  P. 

A  Delicate  Method  of  Determining  Invert  Activity.  C.  K. 

Watanabe  and  Y.  C.  Myers  ( Proc .  Soc.  Exp.  Biol .  Med.,  1918, 
15,  142 — 143;  from  Physiol.  Abstr.,  1919,  3,  502). — The  method 
is  similar  to  that  advocated  by  Myers  and  Killian  (compare  A., 
1917,  i,  369)  for  measuring  diastatic  activity,  but  in  this  case 
sucrose  solution  is  substituted  for  the  solution  of  soluble  starch  or 
glycogen.  W.  G. 

Influence  of  Hydrogen-ion  Concentration  on  the  Enzymic 
Activity  of  Three  Typical  Amylases.  H.  C.  Sherman,  A.  W. 
Thomas,  and  M.  E.  Baldwin  (/.  Amer.  Chem.  Soc.,  1919,  41, 
231 — 235). — -The  enzymes  examined  were  the  amylases  of  pancreas, 
malt,  and  Aspergillus  oryzae,  representing  the  starch-splitting 
enzymes  of  the  higher  animals,  higher  plants,  and  fungi  respectively. 
Experiments  were  made  to  determine  as  definitely  as  possible  the 
hydrogen-ion  concentrations  which  induce  optimal  activity  of  the 
pancreatic  and  fungus  amylases,  and  to  establish  for  each  of  the 
three  amylases  the  limits  of  hydrogen-ion  concentration  within 
which  any  enzymic  activity  is  shown  and  the  form  of  the  curve 
representing  the  activities  at  all  concentrations  of  the  hydrogen 
ion  between  these  limits.  The  experimental  methods  used  were 
those  previously  described  (A.,  1915,  i,  183),  except  that  greater 
precautions  were  taken  to  prevent  any  action  of  light  during  the 
enzymic  actions,  and  that,  in  measuring  the  hydrogen-ion  concen¬ 
tration  by  the  electrometric  method,  the  current  of  hydrogen  was 
replaced  by  a  Clark  cell  and  a  rocking  electrode. 

The  results  of  Sherman  and  Thomas  (loc.  cit.)  on  the  optimum 
hydrogen-ion  concentration  for  malt  amylase  were  confirmed  and 
that  for  pancreatic  amylase  more  sharply  defined;  that  for  the 
maltase  of  Aspergillus  oryzae  is  closer  to  the  value  for  malt  amylase 
than  to  that  for  the  pancreatic  enzyme.  The  latter  is  active  for 
values  of  PK  4 — 10,  the  optimal  activity  being  at  about  7 ;  the 
solutions  commonly  considered  neutral  show  under  similar  condi¬ 
tions  the  value  5 ‘8  for  7\r .  Malt  amylase  is  active  for 
PTI“  2*5 — 9,  the  optimal  activity  being  at  4*4 — 4-5,  whilst  with 
the  Aspergillus  enzyme  the  limits  of  PK  are  2‘6  and  8  and  the 
optimum  4*8.  The  influence  of  the  concentration  of  the  electro¬ 
lyte,  as  distinguished  from  the  concentration  of  the  hydrogen  ion 
alone,  appears  to  be  greatest  with  pancreatic  amylase  and  least 
with  the  amylase  of  Aspergillus  oryzae.  T.  H.  P. 

Eflect  of  Neutral  Salts  on  the  Activity  of  Ptyalin.  Elbert 
W.  Rockwood  (.7.  Amer.  Chem.  Soc.,  1919,  41,  228 — 230). — The 
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methods  used  in  this  investigation  were  essentially  those  previously 
described  (A.,  1917,  i,  358;  1918,  i,  274).  Ammonium  chloride 
and  nitrate,  and,  to  a  less  extent,  the  sulphate  and  thiocyanate, 
enhance  the  hydrolytic  action  of  ptyalin  on  starch.  The  effects 
of  the  ammonium  salts  of  organic  acids  are  much  smaller  ;  the 
acetate,  but  not  the  oxalate,  shows  some  power  as  an  auxo-amylase, 
whilst  the  tartrate  exerts  a  slight  stimulating  action.  Ammonium 
chloride  and  bromide  produce  marked  increase  in  the  amount  of 
starch  hydrolysed,  the  quantity  of  reducing  products  being  the 
same  in  each  case;  the  fluoride  inhibits  the  action.  Similar  results 
are  obtained  with  the  sodium  haloids.  The  effect  of  sodium 
chloride  is  not  altered  by  changing  the  cation  to  potassium  or 
calcium,  so  that  the  action  of  a  salt  is  a  function,  not  of  the  cation, 
but  of  the  anion.  The  ter  valent  cations  were  not  tested,  owinsr  to 
the  coagulating  effect  of  their  soluble  salts  on  colloids. 

Tests  made  by  means  of  Nessler  solution  at  intervals  during  the 
action  of  ptyalin  on  starch  in  presence  of  an  ammonium  salt  show 
that  the  ammonium  ion  is  not  destroyed  during  the  digestion. 

T.  H.  P. 

Photochemical  Effect  of  certain  Fluorescent  Substances 
on  Rennin.  Janet  H.  Clark  (Amer.  J .  Physiol .,  1918,  47, 
251 — 264;  from  Physiol.  Abstr .,  1919,  3,  502).- — The  inhibition  of 
rennin  by  light  is  attributed  to  the  formation  of  toxic  substances 
as  a  result  of  photochemical  action.  This  may  be  accompanied  by 
fluorescence,  and  fluorescence  may  or  may  not  be  accompanied  by 
the  formation  of  toxic  substances.  Free  halogens  are  the  toxic 
substances  in  the  experiments  described  with  eosin  and  erythrosin. 

W.  G. 

Simple  Method  of  Making  ^-Arsanilic  Acid.  Philip  Adolph 
Kober  and  Walter  S.  Davis  ( Proc .  Soc.  exp.  Biol.  Med.,  New 
York,  1918,  16,  13 — 15). — 1000  C.c.  of  crude  75%  arsenic  acid  are 
concentrated  to  about  100  c.c.  by  heating  for  twelve  to  fifteen  hours 
in  an  open  beaker  in  an  oil-bath  at  120 — 140°.  After  cooling,  the 
acid  is  slowly  added,  with  vigorous  stirring,  to  1400  c.c.  of  dry 
aniline,  at  or  below  0°.  The  mixture  becomes  viscous,  then  granular, 
and  is  finely  ground.  200  Grams  of  it  are  heated  in  a  flask  and 
stirred  until  the  powder  melts ;  it  is  then  heated  for  one  and  a-half 
hours  at  160 — 170°  and  one  hour  at  180 — 183°,  under  a  reflux 
condenser.  After  cooling,  450  c.c.  of  3A-hydrochloric  acid  are 
added,  the  aniline  is  separated  off,  the  solution  is  shaken  with 
15 — 20  grams  of  kaolin  or  infusorial  earth,  and  filtered  with  aid 
of  suction.  To  the  clear  filtrate,  100  c.c.  of  6 A -hydrochloric  acid 
are  added,  and  then,  on  an  aliquot  portion,  the  further  amount  of 
hydrochloric  acid  is  determined  by  trial,  which  will  give  the  maxi¬ 
mum  crystallisation  on  keeping.  This,  added  to  the  main  bulk, 
yields  30%  of  crystalline  primary  arsanilic  acid,  without  any 
secondary  acid.  The  usual  mistake  in  the  laboratory  is  to  employ 
too  much  aniline  and  too  high  a  temperature.  G.  B. 
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Method  of  Preparing  Pure  Dihydrochloride  of  Diamino- 
dihydroxyarsenobenzene  [Salvarsan] .  Philip  Adolph  Kober 
(. Proc .  Soc.  exp .  Biol .  Med.,  New  York ,  1918,  16,  23 — 24). — The 
author  dislikes  the  precipitation  of  the  dihydrochloride  from  methyl 
alcohol  by  ether,  and  prefers  the  mass  action  of  strong  hydrochloric 
acid  in  aqueous  solution.  The  alkaline  solution  of  the  base  is 
slightly  acidified  with  hydrochloric  acid,  and  the  solution  is  poured 
slowly,  with  vigorous  stirring,  at  a  low  temperature  into  hydro¬ 
chloric  acid  (1  in  1,  or  more  dilute).  This  obviates  coagulation  of 
the  flocculated  particles.  G.  B. 

Halogenation.  XVII.  Action  of  Halogens  on  the  Grignard 
Reagent  and  Replacement  of  Halogen  Atoms  by  one 
another.  Rasik  Lal  Datta  and  Haraparbutty  Kumar  Mitter 
(./.  Amer.  Chem.  Soc.,  1919,  41,  287 — 292). — Few  investigations 
have  been  made  on  the  action  of  halogens  on  the  Grignard  reagent. 
The  authors  find  that  one  halogen  is,  in  general,  able  to  displace 
other  halogens  from  the  Grignard  reagent  with  the  production  of 
the  corresponding  haloid  derivatives,  the  yield  of  the  latter  being 
greatly  influenced  by  the  nature  of  the  halogen  and  by  the  experi¬ 
mental  conditions ;  the  reaction  is  sometimes  accompanied  by 
secondary  reactions  due  to  the  union  of  the  Grignard  residues. 

When  iodine  is  added  to  magnesium  phenyl  bromide,  the 
resultant  products  are  iodobenzene  in  25 — 30%  yield,  benzene  in 
30—40%  yield,  and  a  small  proportion  of  diphenyl,  but  addition 
of  magnesium  phenyl  bromide  to  ethereal  iodine  solution  gives 
phenyl  iodide  in  90%  yield.  By  the  action  of  iodine  on  magnesium 
phenyl  iodide,  iodobenzene,  benzene,  and  diphenyl  are  formed,  the 
last  constituting  the  main  product.  The  action  of  iodine  on  mag¬ 
nesium  o-tolyl  bromide  gives  o-iodotoluene  in  80%  yield.  From 
m -bromotolu en e,  m-iodotoluene  is  similarly  obtained  in  76%  yield, 
as  well  as  a  little  unchanged  m-bromotoluene ;  from  p-hromotoluene, 
in  addition  to  a  little  unchanged  substance,  p-iodotoluene  is 
formed  in  74%  yield.  By  the  action  of  iodine  on  magnesium  ethyl 
iodide,  ethyl  iodide  in  low  yield  is  obtained. 

Similarly,  in  the  action  of  bromine  on  magnesium  phenyl  iodide, 
benzene  and  bromobenzene  are  the  principal  products,  the  yield  of 
the  latter  being  30 — 4:0%;  a  small  proportion  of  diphenyl  is  also 
obtained.  From  magnesium  phenyl  bromide,  bromobenzene  is 
obtained  in  30 — 40%  yield.  By  the  action  of  bromine  on  mag¬ 
nesium  ethyl  iodide,  ethyl  bromide  is  formed,  and  from  magnesium 
Wrpropyl  iodide,  propyl  bromide  is  formed  in  30 — 40%  yield. 

The  action  of  chlorine  on  magnesium  phenyl  bromide  gives  a 
product  which  explodes  with  great  violence  when  shaken.  From 
p-bromotoluene,  ^-chlorotoluene  is  obtained  in  20%  yield. 

T.  H.  P. 
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The  Coagulation  of  Blood.  Mario  Ohio  (Arch.  Farm,  sperim ., 
1918,  25,  175—192,  193—212;  from  Ghent .  Zentr.,  1918,  ii,  1048). 
— The  behaviour  towards  hydrochloric  acid  and  carbon  dioxide  (A., 
1917,  i,  672)  varies  with  the  season  of  the  year  in  such  a  manner 
that,  during  the  warmer  months,  smaller  concentrations  of  hydro¬ 
chloric  acid  are  sufficient  to  prevent  the  coagulation  of  the  salt 
plasma,  whilst,  on  the  other  hand,  higher  tensions  of  carbon  dioxide 
are  necessary.  It  is  advisable,  although  not  absolutely  necessary, 
to  perform  the  experiments  at  constant  temperature.  New  experi¬ 
ments  have  shown  that  a  displacement  of  the  chemical  equilibrium 
in  dilute  salt  plasma  occurs,  which  is  shown  by  an  increase  in 
alkalinity.  Hydrolysis  of  fatty  matter  must,  among  other 
influences,  be  a  cause  and  consequence.  Hydrolytic  fission  of  alkali 
soaps  liberates  fatty  acids,  which  yield  calcium  soaps  in  the  presence 
of  soluble  and  dissociable  calcium  salts.  Changes  therefore  occur 
in  the  condition  of  certain  colloids,  which  result  first  in  the  form¬ 
ation  of  gels  and  subsequently  in  contraction,  owing  to  diminution 
in  the  irrigation  of  the  lipoid— albumin  complexes.  Increase  in  the 
tension  of  carbon  dioxide  diminishes  the  rate  of  this  phenomenon. 
The  coagulation  of  blood  may  be  explained  by  the  formation  of 
calcium  soaps  by  a  process  which  can  be  limited  or  prevented 
by  suitable  adjustment  of  the  carbon  dioxide  tension  both  outside 
and  within  the  organism.  H.  W. 

Proteolytic  Relationships  in  the  Serum  of  the  Horse  and 

Ox.  S.  G.  Hedin  (Zeitsch.  physiol.  Ghent.,  1918,  104,  11 — 47). — 
A  continuation  of  the  work  of  Hedin  and  Masai  (A.,  1918,  i,  90). 
The  chief  results  may  be  summarised*  as  follows :  The  serum  shows 
itself  either  completely  inactive  or  very  slightly  active  towards 
casein,  but  undoubtedly  capable  of  breaking  down  peptone  when 
tested  by  the  tannic  acid  method.  If  the  serum  is  fractionated 
with  ammonium  sulphate,  the  globulin  fraction,  precipitated  by 
about  one-third  saturation,  contains  primary  and  secondary 
proteases,  and  thus  causes  fission  of  casein  and  peptone.  The  first 
type  of  activity  appears  to  be  lost  if  the  serum  is  heated  at  56° 
during  thirty  minutes,  whereas  the  second  type  persists  in  a  greatly 
lessened  degree.  The  albumin  fraction  precipitated  between  half 
and  full  saturation  contains  practically  only  secondary  proteases, 
which  are  active  towards  peptone  but  not  noticeably  towards 
casein;  it  contains  also  substances  which  inhibit  the  activity  of 
pancreas  trypsin  as  well  as  of  the  primary  proteases  of  the  globulin 
fraction.  The  power  of  these  inhibiting  substances  is  destroyed  or 
weakened  by  treating  the  albumin  with  chloroform  or  ether;  if, 
however,  they  have  already  acted  on  the  enzyme,  subsequent  treat¬ 
ment  with  chloroform  is  ineffective.  H.  W. 
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The  Increase  in  Nitrogen  Metabolism  of  the  Dog,  follow¬ 
ing  the  Administration  of  Desiccated  Thyroid  Gland. 

Alice  Rohde  and  Mabel  Stockholm  (J.  Biol .  Ghent .,  1919,  37, 
305 — 316). — Nitrogen  elimination  in  the  dog  receiving  only  sugar 
solutions  may  be  increased  approximately  50%  by  the  administra¬ 
tion,  during  a  five-  to  seven-day  period,  of  commercial  desiccated 
thyroid  gland  in  doses  of  0*10 — 0*15  gram  per  kilo,  of  body  weight. 

W.  G. 

The  Acid-Base  Balance  in  Animal  Nutrition.  I.  The 
Effect  of  certain  Organic  and  Mineral  Acids  on  the  Growth, 
Well-being,  and  Reproduction  of  Swine.  Alvin  R.  Lamb  and 
John  M.  Evvakd  (J .  Biol.  Chem 1919,  37,  317 — 328),- — With  the 
view  of  testing  the  ability  of  swine  to  metabolise  successfully  the 
lactic  and  acetic  acids  of  silage,  four  lots  of  two  pigs  each,  all  from 
the  same  litter,  were  fed  with  equal  amounts  of  a  good  basal  ration 
consisting  of  ground  corn  80%,  meat  meal  tankage  15%,  standard 
wheat  middlings  5%.  One  lot  served  as  a  control  and  the  other 
three  received  in  addition,  respectively,  sulphuric,  lactic,  and  acetic 
acids  in  amounts  increasing  gradually  up  to  500  c.c.  of  M-acid  per 
pig  per  day  during  150  days.  The  three  acid-fed  lots  grew  prac¬ 
tically  as  rapidly  as  the  control,  and  remained  in  equally  good 
condition.  The  organic  acids  seemed  to  be  completely  oxidised, 
and  the  sulphuric  acid  was  neutralised  without  apparent  harm  or 
significant  effect  on  growth.  An  examination  of  the  blood  at  the 
end  of  the  experiment  showed  that  neither  the  organic  nor  mineral 
acids  disturbed  the  reaction  of  the  blood. 

The  two  pigs  fed  with  sulphuric  acid  were  continued  on  the  same 
ration  for  four  to  six  months  longer,  and  successfully  produced 
young,  but  either  the  excessive  amount  of  acid  fed  or  some  other 
factor  prevented  the  successful  rearing  of  the  young.  W.  G. 

The  Acid-Base  Balance  in  Animal  Nutrition.  II.  Meta¬ 
bolism  Studies  on  the  Effect  of  certain  Organic  and  Mineral 
Acids  on  Swine.  Alvin  R.  Lamb  and  John  M.  Evvard  (/.  Biol . 
Chem .,  1919,  37,  329 — 342.  Compare  preceding  abstract). — Meta¬ 
bolism  studies  on  a  growing  pig  fed  on  a  ration  containing  a  liberal 
allowance  of  calcium  show  that  the  animal  apparently  oxidised  the 
organic  acids  (lactic  and  acetic)  completely  with  no  increase  in 
urinary  ammonia,  and  that  the  acids  seemed  to  bring  about  a 
slightly  increased  retention  of  calcium.  On  the  same  basal  ration 
plus  300  c.c.  of  M-sulphuric  acid  per  day,  61%  of  the  acid  ingested 
was  neutralised  by  means  of  ammonia,  and  4*6%  was  accounted  for 
by  extra  urinary  acidity.  On  another  basal  ration  very  low  in  cal¬ 
cium,  extra  ammonia  excretion  accounted  for  76%  of  the  acid  fed, 
and  extra  urinary  acidity  for  10%.  On  neither  ration  did  the 
mineral  acid  cause  a  significant  loss  of  calcium,  nor  did  it  interfere 
with  the  storage  of  protein.  W.  G. 

The  Mechanism  of  the  Action  of  Fats  in  the  Utilisation 
and  Assimilation  of  Proteins.  F.  Maignon  ( Gompt .  rend., 
1919,  168,  474 — 476.  Compare  A.,  1918,  i,  416). — The  author  con- 
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siders  that  the  fats  exercise  a  favourable  action  on  the  assimilation 
of  albumin  by  intervening  in  the  synthetic  reconstitution  of  the 
proteins,  and  that  in  this  action  not  only  the  glycerol  portion  of 
the  fat  molecule  exercises  an  influence  as  already  shown  by  Mail- 
lard,  but  also  the  fatty  acid  portion.  Thus  the  fatty  acids  mav 
combine  with  the  amino-acid  nucleus  of  a  protein  in  formation  and 
permit  of  the  building  up  of  a  molecule,  which  it  would  not  have 
been  possible  to  obtain  simply  with  the  amino-acids  available  and 
without  the  assistance  of  the  fats.  W.  G. 

A  Method  of  Expressing  Numerically  the  Growth-pro¬ 
moting  Value  of  Proteins.  Thomas  B.  Osborne,  Lafayette  B. 
Mendel,  and  Edna  L.  Ferry  (J.  Biol.  Chem.,  1919,  37,  223 — 229). 
-  From  feeding  experiments  with  rats  in  which  the  proportion  of 
protein  in  the  food  was  so  restricted  that  the  protein  factor  alone 
determined  the  rate  of  growth,  the  authors  determined,  within  limits, 
the  concentration  which  promoted  the  greatest  gain  of  body  weight 
relative  to  the  protein  ingested  bv  supplying  foods  containing  dif¬ 
ferent  percentages  of  protein.  The  results  indicate,  in  the  first 
place,  the  necessity  for  employing  a  large  number  of  animals.  When 
an  animal  is  restricted  to  such  a  quantity  of  protein  that  a  maxi¬ 
mum  gain  of  body  weight  is  made  per  unit  of  protein  eaten,  it 
grows  at  less  than  the  normal  rate.  Economy  in  nutrition  during 
growth  depends  on  a  correct  adjustment  between  the  proportion  of 
protein  and  the  total  energy  supplied,  the  optimum  of  protein 
being  determined  not  only  by  the  absolute  amount  furnished,  but 
also'  by  its  quality.  W.  G. 

Accessary  Factors  in  the  Nutrition  of  the  Rat.  Arthur 
Harden  and  Sylvester  Solomon  Zilva  ( Biochem .  J .,  1918,  12, 
408 — 415). — -An  antiscorbutic  does  not  fulfil  the  physiological  func¬ 
tion  of  the  fat-soluble  A  when  it  replaces  it  in  the  diet  of  the  rat. 
The  authors  confirm  the  observation  of  McCollum  and  co-workers 
and  of  Drummond  that  by  depriving  rats  of  the  antineuritic  factor 
a  dietetic  deficiency  is  brought  about,  as  a  result  of  which  a  fatal 
termination  ensues  if  the  diet  is  not  rectified  in  time.  Rats  subsist¬ 
ing  on  a  diet  containing  the  antiscorbutic  factor  as  well  as  the 
water-soluble  and  fat-soluble  A  factors  grow  better  than  rats  from 
the  diet  of  which  the  antiscorbutic  factor  is  absent.  W.  G. 

Antiscorbutic  Properties  of  Concentrated  Fruit  Juices. 

Arthur  Harden  and  Robert  Robison  (J.  Army  Med .  Corps ,  1919, 
32,  48—56). — Orange- juice,  evaporated  at  40°  under  reduced  pres¬ 
sure,  gives  a  solid  residue  in  which  the  antiscorbutic  principle  is 
still  largely  intact  and  remains  so  in  a  dry  atmosphere  at  the  ordin¬ 
ary  temperature  for  six  months.  Apple  jelly  prepared  in  a  Kestner 
evaporator  also  possesses  antiscorbutic  properties  in  a  high  degree, 
but  is  inferior  to  orange  juice.  G.  B. 

Dietary  Properties  of  the  Pea  (Vicia  sativa).  E.  V. 

McCollum,  N.  Simmonds,  and  H.  T.  Parsons  (J.  Biol .  Chem,., 
1919,  37,  287—301). — Pea  proteins  are  of  very  poor  quality  when 
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fed  as  the  sole  source  of  nitrogen.  Casein  and  zein  supplement  the 
deficiencies  of  the  pea  proteins,  but  gelatin  and  lactalbumin  do  not. 
There  is  an  indication  of  the  presence  in  peas  of  some  substance  or 
substances  which  prove  injurious  when  taken  in  large  amounts,  but 
the  toxicity,  if  there  be  any,  is  but  slight  and  only  manifests  itself 
when  diets  extremely  rich  in  peas  are  persisted  in  over  a  long 
period. 

From  the  failure  of  lactalbumin  to  supplement  the  proteins  of  the 
pea,  or  to  induce  growth  when  fed  in  the  amounts  used  in  the 
experiments  described,  the  authors  tentatively  conclude  that  lact¬ 
albumin  is  either  an  incomplete  protein  or  a  poorly  constituted  one. 

W.  G. 

Zinc,  a  Cellular  Constituent  of  the  Animal  Organism. 
Its  Presence  and  Role  in  the  Venom  of  Serpents.  C. 

Delezenne  (Ann.  Inst.  Pasteur ,  1919,  33,  68 — 136).- — Of  the  zinc 
occurring  in  the  blood  of  animals,  the  major  portion  is  found  in 
the  leucocytes,  a  little  in  the  red  corpuscles,  and  practically  none  in 
the  plasma.  An  examination  of  the  different  organs  of  a  number 
of  animals  of  different  species  shows  that  zinc  is  a  constant  constitu¬ 
ent  of  all  animal  cells.  In  the  venom  of  serpents  it  is  present  to 
the  extent  of  0*31 — 0*56%  in  the  venom  of  Colubrides  and 
0*11; — 0*23%  in  that  of  Viperides,  and  is  present,  combined  with 
organic  constituents,  in  such  a  manner  as  not  to  be  precipitated  by 
hydrogen  sulphide  or  separated  by  dialysis  even  in  the  presence  of 
hydrochloric  acid.  It  is  probably  combined  with  a  proteose  rich 
in  sulphur,  since  the  sulphur  and  zinc  contents  of  the  different 
venoms  examined  varied  very  closely  in  the  same  direction.  The 
proportion  of  zinc  present  in  the  venoms  was  found  to  vary  in¬ 
versely  with  the  proteolytic  and  coagulating  properties  of  the 
venoms.  On  the  other  hand,  the  zinc  content  was  found  to  run 
parallel  with  the  nueleolytic  activity  and  the  diastatic  activity, 
which  gives  rise  to  haemolysis,  venoms  with  high  zinc  content  show¬ 
ing  the  greatest  activity  in  these  two  directions.  In  this  con¬ 
nexion  it  should  be  noted  that  in  mammals  it  was  found  that  those 
organs  which  were  richest  in  pliosphatides  and  nucleic  acids  had  the 
highest  zinc  contents.  W.  G. 


Behaviour  of  the  Kidneys  towards  spme  Isomeric  Sugars 
(Dextrose,  Laevulose,  Galactose,  Mannose,  and  Sucrose, 
Maltose,  Lactose).  H.  J.  Hamburger  and  K.  Brinkman  ( Proc . 
K.  Akad.  Wetensch.  Amsterdam ,  1919,  21,  548- — 561). — When 
Finger’s  solution  containing  dextrose  is  passed  through  the  kidneys 
(of  frogs),  this  sugar  is  retained  by  the  glomerulus  membrane, 
whereas  lsevulose  and  mannose  are  allowed  to  pass  entirely  and 
galactose  to  a  large  extent.  Sucrose,  maltose,  and  lactose  also  pass 
through  this  membrane,  the  last  perfectly;  the  membrane  is  also 
permeable  to  raffinose.  T.  H.  P. 
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The  Physicochemical  State  of  the  Proteins  in  Cow's  Milk. 

Leroy  S.  Palmer  and  Robert  G.  Scott  (/.  Biol ,  Ghent.,  1919,  37, 
271 — 284). — Samples  of  fresh  skim-milk,  skim-milk  preserved  either 
with  5%  of  chloroform  or  0*05%  of  formaldehyde,  and  of  the  lactic 
acid  whey  from  fresh  skim-milk  were  filtered,  under  pressure, 
through  Pasteur-Chamberland  tubes,  and  in  the  filtrate  the  total 
protein,  as  precipitated  by  Almen’s  tannic  acid  reagent,  and  the 
non-protein  nitrogen  were  determined.  The  amount  of  non-casein 
protein  recovered  in  the  filtrate  did  not  in  any  case  exceed  10% 
of  the  non -casein  protein  in  the  original  milk,  and  in  most  cases 
was  considerably  less  than  this  figure.  There  was  also  only  a  partial 
recovery  of  the  non-protein  nitrogen  of  the  original  milk  in  the 
experiments  with  milk  preserved  with  chloroform  and  formalde¬ 
hyde.  These  results  differ  widely  from  those  of  Van  Slyke  and 
Bosworth  (compare  A.,  1915,  i,  192).  The  authors  consider  that  it 
is  fallacious  to  draw  conclusions  regarding  the  true  state  of  solu¬ 
tion  of  non-casein  proteins  of  milk  based  on  filtration  studies  of  this 
character,  since  there  is  considerable  variation  in  size  of  the  pores 

of  different  Pasteur-Chamberland  filters.  W.  G. 

The  State  of  Proteins  in  Cow's  Milk.  L.  L.  Van  Slyke 
and  A.  W.  Bos^vorth  (J .  Biol.  Ghent 1919,  37,  285 — 286.  Com¬ 
pare  A.,  1915,  i,  192). — -A  reply  to  Palmer  and  Scott  (compare 
preceding  abstract).  W.  G. 

Creatinuria  and  Acidosis.  W.  Denis  and  A.  S.  Minot 

(J.  Biol .  Ghent.,  1919,  37,  245 — 252). — Deeding  experiments  carried 
out  with  two  normal  boys,  four  women  suffering  from  hyper¬ 
thyroidism,  and  two  normal  women  did  not  demonstrate  any 
definite  connexion  between  changes  in  acid-base  equilibrium  and 
creatine  excretion.  W.  G. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Effect  of  Acids  on  the  Growth  of  Bacillus  coli. 

Frank  John  Sadler  Wyeth  ( Biochem .  1918,  12,  382 — 401). — 

All  strains  of  Bacillus  coli ,  whether  of  human  or  bovine  origin, 
behave  similarly  when  exposed  to  similar  conditions.  The  degree 
of  acidity  of  the  final  reaction  produced  by  a  culture  of  B .  coli 
cannot  be  used  for  diagnostic  purposes,  the  value  not  being  a 
“  physiological  constant/'  but  dependent  on  (a)  the  initial 
hydrogen-ion  concentration  of  the  medium  in  which  fermentation 
occurs;  (6)  the  composition  of  the  medium,  especially  the  degree 
to  which  it  is  “buffered";  (c)  the  nature  of  the  acid  used  to  pro¬ 
duce  the  initial  reaction  of  the  medium.  When  the  amount  of 
acid  added  is  insufficient  completely  to  inhibit  the  fermentation 
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of  B.  coli  therein,  a  definite  latency  of  growth  results,  the  latency 
increasing  with  the  amount  of  acid  initially  added.  Each  acid 
has  its  own  specific  effect  in  inhibiting  the  growth  of  B .  coli  in  a 
given  medium,  the  inhibiting  effect  being  greater  as  the  acid  is 
more  highly  dissociated.  For  a  mixture  of  any  given  medium  and 
acid,  there  appears  to  be  a  definite  critical  point,  beyond  which  the 
slightest  rise  in  the  degree  of  acidity  results  in  a  complete  inhibi¬ 
tion  of  the  growth  of  B.  coli.  W.  G. 

Effect  of  Carbon  Disulphide  and  Toluene  on  Nitrogen 
Fixing  and  Nitrifying  Organisms.  P.  L.  Gainey  (/.  Agric. 
Res.,  1918,  15,  601 — 614). — Carbon  disulphide  and  toluene,  if 
applied  to  soils  in  sufficient  quantity,  will  destroy  Azotobacter  and 
check  the  accumulation  of  nitrates,  and  possibly  will  destroy 
nitrifying  organisms.  The  amounts  of  these  two  antiseptics  neces¬ 
sary  to  produce  this  effect  vary  widely  with  the  conditions,  being 
affected  particularly  by  the  moisture  content  of  the  soil,  diminish¬ 
ing  as  the  latter  increases.  Providing  that  sufficient  antiseptic  is 
added  to  have  any  effect  on  Azotobacter ,  they  are  usually  com¬ 
pletely  destroyed,  but,  on  the  other  hand,  there  is  a  great  differ¬ 
ence  in  the  amount  necessary  to  destroy  nitrifying  organisms  and 
that  necessary  to  check  their  activity.  Unless  nitrification  has 
been  checked,  there  is  no  appreciable  accumulation  of  ammonia 
following  the  treatment  with  these  antiseptics. 

There  are  nitrogen-fixing  organisms  other  than  Azotobacter  pre¬ 
sent  in  soils,  which  are  not  destroyed  by  the  addition  of  10  c.c. 
of  carbon  disulphide  or  toluene  to  100  grams  of  soil,  even  when 
the  moisture  content  of  the  soil  is  high.  W.  G. 

Production  of  Citric  Acid  by  Sterigmatocystis  nigra 
[Aspergillus  niger].  Marin  Molliard  ( Gompt .  rend.,  1919,  168, 
360 — 363). — In  culture  solutions  containing  insufficient  quantities 
of  nitrogen  and  mineral  salts  for  the  sugar  present,  Aspergillus 
niger  produces  citric  rather  than  oxalic  acid,  the  amount  increasing 
gradually  at  first,  and  then  considerably  between  the  eighth  and 
tenth  days,  after  which  it  remains  almost  constant.  Citric  acid 
is  noticeable  from  the  very  first,  but  oxalic  acid  only  appears 
towards  the  end  of  the  second  day,  just  at  the  time  when  the 
conidise  commence  to  be  formed,  its  amount  only  increasing  very 
slowly.  W.  G. 

Course  of  the  Formation  of  Diastase  by  Aspergillus  niger. 

F.  A.  F.  C.  Went  (Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1919, 
21,  479 — 493). — Aspergillus  niger  was  grown  in  the  dark  at 
24±0‘5°  in  a  culture  solution  containing  5%  of  dextrose,  0*5%  of 
ammonium  nitrate,  0*1%  of  potassium  phosphate,  and  O' 05%  of 
magnesium  sulphate  in  glass  flasks,  the  amount  of  diastase  present 
in  the  liquid  and  in  the  fungus  mass  being  determined  at  first 
daily  and  later  every  two,  three,  or  more  days.  The  method  of 
determination  consisted  in  ascertaining  the  length  of  time  necessary 
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for  the  complete  disappearance  of  The  starch  from  a  starch  solution 
of  definite  strength  mixed  with  the  enzyme  solution.  The  tests 
were  made  with  a  solution  containing  0*0625  gram  of  iodine  and 
0*0625  gram  of  potassium  iodide  to  100  grams  of  water,  1  c.c.  of 
this  being  found  to  give  a  distinct  blue  coloration  with  0*001  gram 
of  soluble  starch,  or  a  definite  reddish-violet  coloration  with  O' 0002 
gram,  in  10  c.c.  of  water. 

During  the  first  days  after  germination  of  the  mould  spores  with 
which  the  culture  liquid  was  inoculated,  a  great  quantity  of  diastase 
is  formed  in  the  mycelium,  this  being  accompanied  by  destruction 
of  the  enzyme,  which  is  at  first  negligible  in  comparison  with  the 
formation,  but  soon  makes  itself  so  evident  that  the  total  quantity 
of  diastase  quickly  decreases  from  the  maximum  reached  about  five 
days  after  the  commencement  of  germination.  Never  more  than  a 
very  small  part  of  the  total  amount  of  the  enzyme  occurring  in 
the  mycelium  passes  into  the  nutrient  solution,  this  being  perhaps 
derived  partly  from  dead  cells.  T.  H.  P. 

Occurrence  of  Iodine  in  Plants.  E.  Winterstein  ( Zeitsch . 
physiol.  Chem.,  1918,  104,  54-58).- — The  author  has  examined 
a  considerable  number  of  plants  in  respect  of  iodine  content.  The 
method  employed  consisted  in  ashing  the  plant  in  an  alkaline  con¬ 
dition  and  treatment  of  the  residual  mixture  of  salts  with  95% 
alcohol,  in  which  any  iodides  are  soluble.  The  aqueous  solution 
of  the  extract  was  treated  with  a  solution  of  nitrosylsulphuric  acid 
in  concentrated  sulphuric  acid  in  the  presence  of  chloroform,  in 
which  any  liberated  iodine  dissolved  to  a  red  solution.  Test 
experiments  showed  that  0*04  mg.  of  added  iodine  could  be  detected 
in  10  grams  of  spinach  by  this  method. 

Minute  amounts  of  iodine  are  shown  to  occur  in  Beta  vulgaris , 
Solarium  tuberosum,  Apium  grave  olens,  Lactuca  saliva,  and 
Daucus  carota.  Iodine  could  not  be  detected  in  the  fruit,  seeds, 
tubers,  or  leaves  of  Taxas  baccata ,  Finns  silvestris,  F.  cembra , 
A  bies  pectinata,  Zea  Mays ,  Oryza  saliva ,  A  vena  saliva,  Hordeum 
sativum ,  Secale  cereal  e,  Triticum  sativum,  Allium  cepa,  Fag  us 
stlvatica,  Cast  area  vesca,  Cannabis  saliva,  Urtica  dioica,  Poly¬ 
gonum  fagopyrum ,  Sjnnaeea  oleracca,  Lepidium  sativum ,  Rihes 
grossularia,  Finis  mains ,  F.  communis ,  Pr  imus  cerasus ,  Lupin  us 
alb  us ,  L.  angusti joints ,  Trifolium  pratense ,  Vida  sativa,  Pisum 
sativum ,,  Soja  hispid  a,  Phase  ol/us  vulgaris,  Vitis  vim  f era,  Stachys 
tuberifera,  Curcurbita  pepo ,  or  A  esc  ulus  hippo  cast anum,  or  in  the 
following  fungi :  Cantharellus  dbarius,  Boletus  edulis,  Agaricus 
campestris. 

Iodine  could  not  be  detected  in  eight  samples  of  milk,  in  five 
varieties  of  cheese,  or  in  cow's  urine.  H.  W. 

Chemical  Composition  of  Agave  americana,  L.  The 
Chemistry  of  Succulent  Plants  in  General.  Julius  Zellner 
{Zeitsch.  physiol.  Chem.,  1918,  104,  2 — 10). — The  leaves  of  Agave 
americana ,  L.,  have  been  submitted  to  chemical  examination  along 
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the  usual  lines.  The  fresh  leaves  are  remarkable  for  their  high 
water  content.  For  examination,  the  air-dried  material  was  taken. 
The  light  petroleum  extract  (1*03%)  contained  fat,  chlorophyll, 
and  wax;  the  ethereal  extract  (0*74%)  consisted  of  waxy  matter. 
The  aqueous  extract  (50 ’75%)  was  composed  of  amorphous  carbo¬ 
hydrates  (12*00%),  sugar  (calculated  as  dextrose,  12*68%),  malic 
acid  (about  8%),  free  acid  (as  H  ions,  0'02%),  ash  (7*54%),  other 
matter,  such  as  small  amounts  of  peptones,  amino -acids,  etc.  (about 
10%).  The  portion  insoluble  in  indifferent  solvents  contained  crude 
cellulose,  including  bast  fibres  (17*85%),  pentosans  (7*44%), 
methylpentosans  (1*01%),  pectin,  hemicelluloses,  oxalate  (about 
13%),  mineral  matter  (4*82%),  crude  protein  (3*25%). 

The  results  are  compared  with  those  obtained  from  the  examina¬ 
tion  of  other  succulent  plants  so  far  as  the  data  are  available. 
The  high  content  of  water-soluble  substance,  of  calcium  malate,  of 
pectin ous  matter,  and  probably  of  sugar  appears  to  be  characteristic 
of  the  class,  but  it  is  not  possible  at  present  to  decide  whether  the 
poverty  in  nitrogen  and  iron  is  a  general  feature.  Further,  it 
would  appear  that  a  volatile  substance,  probably  an  aldehyd  e,  is 
frequently  present  in  this  class  of  plant.  H.  W. 

Is  Selenium  Present  in  the  Vegetable  and  Animal 
Organism?  R.  Fritsch  ( Zeitsch .  physiol.  Chem .,  1918,  104, 
59 — 64). — According  to  Gassmann  (A.,  1916,  i,  772;  1917,  ii,  540), 
selenium  is  to  be  regarded  as  a  definite  constituent  of  the  human, 
vegetable,  and  animal  organisms.  The  author,  however,  considers 
that  the  methods  on  which  Gassmann  relies  cannot  give  trustworthy 
results.  He  has  therefore  examined  the  question  further,  and  has 
been  unable  to  detect  the  presence  of  selenium  in  thirty-five  samples 
of  spinach,  clover,  corn,  potatoes,  or  bones.  The  method  adopted 
consisted  of  ashing  the  plant  in  the  presence  of  sodium  carbonate 
and  sodium  nitrate,  and  finally  obtaining  any  selenium  present  as 
a  solution  of  selenious  acid  in  concentrated  sulphuric  acid;  in  this 
solution,  the  presence  of  selenium  is  detected  by  the  green  to 
bluish-green  coloration  with  codeine,  or  the  intense  yellow  colora¬ 
tion  with  colchicine.  Test  experiments  showed  that  2 — 0*5  mg.  of 
selenious  acid  could  be  detected  in  30 — 50  grams  of  plant  material 
in  this  manner. 

Selenium  does  not  appear  to  be  present  in  urine  or  bones. 

H.  W. 

The  Microchemical  Detection  and  the  Distribution  of 
Soluble  Oxalates  in  the  Vegetable  Kingdom.  H.  Molisch 
(Flora,  1918,  11 — 12,  60 — 70;  from  Physiol .  Ahstr .,  1919,  3,  540). 
—The  methods  employed  by  the  author  to  ascertain  the  presence 
of  soluble  oxalates  in  plants  were  precipitation  with  (1)  saturated 
alcoholic  sodium  hydroxide;  (2)  saturated  alcoholic  potassium 
hydroxide;  (3)  lead  acetate;  (4)  barium  chloride.  Two  hundred 
and  forty  plant  species  were  examined.  Soluble  oxalates  were 
found  frequently  in  the  phanerogams,  and  the  following  families 
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contained  large  quantities :  Polygonacese,  Chenopodiacese, 

Amarantaceas,  Aizoaceee,  Begoniacem,  Milostomacese,  Oxalidese, 
Cannaceee,  and  Marantaceae.  W.  G. 

Spectrographic  Study  of  the  Ashes  of  Marine  Plants. 

Eugene  Cornec  {Compt.  rend.,  1919,  168,  513 — 514).— From  a 
spectrographic  study  of  the  ashes  of  Laminaria,  the  presence  of 
the  following  elements  was  shown :  Group  I,  silver,  arsenic,  cobalt, 
copper,  manganese,  nickel,  lead,  and  zinc;  Group  II,  bismuth,  tin, 
gallium,  molybdenum,  and  gold;  Group  III,  antimony,  germanium, 
glucinum,  titanium,  tungsten,  and  vanadium.  The  elements  of 
Group  I  have  previously  been  detected  in  marine  plants,  those  of 
Group  II  in  sea-water,  whilst  those  of  Group  III  have  not  been 
previously  reported  as  occurring  either  in  sea-water  or  in  marine 
plants.  Gold,  bismuth,  germanium,  and  gallium  were  only  present 
in  spectrographic  traces  in  the  ashes  examined.  W.  G. 

Application  of  the  Biochemical  Method  to  the  Study  of 
the  Leaves  of  Hakea  laurina.  Extraction  of  a  Glucoside 
(Arbutin)  and  of  Quebrachitol.  Em.  Bourquelot  and  H. 
Herissey  {Compt.  rend.,  1919,  168,  414 — 417). — From  a  study  of 
the  rotation  of  an  extract  of  the  leaves  of  Hakea  laurina ,  R.  Br., 
made  by  alcohol,  after  subsequent  defecation  and  removal  of  the 
alcohol,  first  directly  and  then  after  the  action,  first,  of  invertase, 
and,  secondly,  of  emulsin,  the  authors  show  the  presence  of  sucrose, 
of  two  glucosides,  and  of  a  lsevorotatory  substance,  not  hydrolysable 
by  emulsin,  in  the  leaves.  By  the  use  of  suitable  solvents  they 
have  isolated  quebrachitol  and  arbutin  in  their  crystalline  forms 
and  characterised  them.  W.  G. 

Ovalbumin  Constitutes  a  Complete  Food  for  Isaria  densa. 

Marin  Molliard  {Compt.  rend.,  1919,  168,  523 — 524). — Ovalbu¬ 
min,  prepared  from  the  commercial  material  by  solution  in  water 
and  subsequent  coagulation  by  heat  in  such  a  manner  as  to  obtain 
it  as  a  very  finely  flocculated  mass  which  is  filtered  off  and  strongly 
pressed,  satisfies  all  the  nutritive  requirements  of  Isaria  densa. 
The  phenomena  of  intense  oxidation  of  ovalbumin  give  rise  to  a 
very  low  respiratory  quotient  and  the  formation  of  oxalic  acid. 

W.  G. 

The  Microchemical  Reactions  and  Localisation  of  the 
Alkaloid  of  Isopyrum  thalictroides ,  L.  Marcel  Mirande 
{Compt.  rend.,  1919,  168,  316 — 317). — The  author  gives  a  number 
of  microchemical  tests  for  detecting  the  presence  of  the  alkaloid, 
isopyrine,  in  the  plant  cells,  and  shows  that  it  occurs,  in  the  case 
of  Isopyrum  thalictroides,  principally  in  the  subterranean  organs, 
which  are  at  all  seasons  very  rich  in  the  alkaloid  and  to  a  less 
extent  in  the  green  aerial  organs.  [See,  further,  J.  Soc.  Chem.  Ind., 
1919,  197a.]  W.  G. 
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Graphic  System  of  Representing  Hydrocarbons.  Wa. 

Ostwald  {Che in.  Zeit 1919,  43,  121 — 122). — If  the  percentage 
and  relative  proportional  composition  of  hydrocarbons  be  graphic¬ 
ally  represented  in  a  system  in  which  the  ratios  of  the  percentages 
of  hydrogen  and  carbon  form  the  ordinates  and  the  ratios  of  the 
number  of  atoms  of  hydrogen  to  carbon  form  the  abscissae,  the 
connected  points  of  intersection  form  a  straight  line  terminated 
at  one  end  by  methane  and  at  the  other  by  pure  carbon.  On  this 
line  there  are  two  well-marked  points,  that  occupied  by  the  olefines 
with  the  ratio  of  H  :  C  —  2  : 1  and  the  ratio  of  the  percentages  of 
H:C=0'167,  and  that  occupied  by  benzene  and  acetylene  with 
H:C=1:1  and  %H:%C  —  0*083.  The  first  point  is  approached 
by  the  paraffins,  starting  from  methane,  whilst  the  second  point 
forms  the  starting  place  for  the  series  of  aromatic  and  acetylene 
hydrocarbons  with  increasing  molecular  weight  (in  the  upward 
direction  towards  the  olefine  point),  and  also  for  the  hydrocarbons 
rich  in  carbon  and  with  many  rings  in  their  structure  (in  the  down¬ 
ward  direction  leading  towards  pure  carbon).  By  dropping  as 
perpendiculars  on  to  the  line  the  molecular  weights,  a  co-ordinated 
system  is  obtained  in  which,  in  the  case  of  homologous  series,  the 
atoms  of  carbon  as  lines  cut  the  atoms  of  hydrogen  as  curves. 
Analogous  representations  are  obtained  when  the  percentage  of 
hydrogen  and  atoms  of  hydrogen,  the  percentage  of  carbon  and 
atoms  of  carbon,  the  percentage  of  hydrogen  and  atoms  of  carbon, 
and  the  percentage  of  carbon  and  atoms  of  hydrogen  are  chosen 
as  co-ordinates.  For  example,  in  a  graphic  representation  on  the 
last-named  system,  benzene,  naphthalene,  and  anthracene  lie  on 
one  curve,  the  continuation  of  which  leads  to  chrysene,  picene,  and 
other  hydrocarbons  of  multi-ringed  structure.  In  the  whole  field, 
homologous  series  fall  together  in  lines  which  show  recognised 
chemical  relationships.  C.  A.  M. 

Production  of  Ethyl  Alcohol  from  Algae.  Ed.  Kayser  (Ann. 
Chim.  anal.,  1919,  [iil,  1,  79 — -80) . — The  marine  algae  Laminaria 
flexicaulis  and  L.  mecharina,  when  heated  with  water  under 
pressure,  yield  a  liquid  which  ferments  readily;  about  3‘7  litres  of 
alcohol  are  obtained  per  100  kilos,  of  dry  algae.  If  the  digestion 
is  made  with  7%  sulphuric  acid  and  the  liquid  obtained  nearly 
neutralised  before  fermentation,  the  yield  of  alcohol  may  be 
increased  to  about  12  litres.  [See,  further,  J.  Sot.  Chem.  Ind . , 
1919,  266a.]  W.  P.  S, 

Synthesis  of  Linalool.  L.  Ruzicka  and  V.  Fornasir  (Helv. 
Chim.  Acta ,  1919,  2,  182 — 188). — Tiemann  and  Semmler’s  formula 
for  linalool  has  now  been  confirmed  by  synthesis.  Methylhepten- 
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on©  (from  citral;  Veriey,  A.,  1898,  i,  557)  is  dissolved  in  ether, 
mixed  with  finely  powdered  sodamide,  and  then  submitted  to  a 
slow  current  of  acetylene  at  a  low  temperature,  wheu  a  good  yield 
of  dehydrol  i  nal  oof,  CMe2:CH*CHyCH2:CMe(OH)*C:CH,  is 
obtained.  This  is  a  colourless,  mobile  oil,  b.  p.  91 — 93°/ 12  mm., 
D15  O' 8855,  with  an  odour  like  citral,  and  it  forms  a  phenyl- 
carbamate m.  p.  88°.  Reduction  to  linalool, 

CM  e2I  CH  •  CHy  CH2  *  CMe(OH)  •  CH !  CH2 , 
is  effected  by  shaking  an  ethereal  solution  of  the  oil  with  thin 
shavings  of  sodium  (8  atomic  proportions)  applied  in  four  separate 
portions,  a  few  drops  of  water  being  added  from  time  to  time. 

J.  C.  W. 

Spontaneous  Inflammation  of  Mixtures  of  Air  and  Ethyl 
Ether  Vapour.  E.  Alilaire  ( Gompt .  rend.,  1919,  168,  729 — 730). 
— Under  the  experimental  conditions,  it  was  found  that  spon¬ 
taneous  inflammation  of  a  mixture  of  air  and  ethyl  ether  vapour 
occurred  at  about  190°,  when  the  amount  of  ether  in  the  gaseous 
mixture  was  1  gram  per  litre.  No  reaction  took  place  at  the 
ordinary  temperature.  W.  G. 

Ethyl  Fluorobromopropyl  Ether  and  Ethyl  Fluoroallyl 
Ether.  Fred.  Swarts  (Bull.  Soc.  chim.>  1919,  [iv],  25,  103 — 107). 
— Ethyl  allyl  ether  when  brominated  yields  ethyl  dibromo propyl 
ether ,  CH2Br,CHBr*CH2*OEt,  b.  p.  103 '5°/ 35  mm.,  which  when 
heated  with  mercurous  fluoride  or  silver  fluoride  gives  ethyl 
bromide  and  a  certain  amount  of  ethyl  fi-fliioro-y-bromopropyl 
ether ,  CH2Br-CHF-CH2*OEt,  b.  p.  156'4— 157*3°,  D16  1*484, 
together  with  a  little  ethyl  j3y-difluoro propyl  ether 

CH2F-CHF*CH2;OEt, 

b.  p.  114*5°.  When  heated  with  sodium  methoxide  in  methyl- 
alcoholic  solution,  ethyl  fluorobromopropyl  ether  yields  ethyl 
0- fluoroallyl  ether,  CH2:CF-CH2-OEt,  b.  p.  77*5°,  D15*1  0*91659, 
na  1*37665,  nv  1*3790,  ny  1*38874,  which  readily  combines  with 
bromine,  giving  ethyl  ft-fl uoro-fty-d ibromo propyl  ether , 

CH,Br*CBrF-CEL*OEt, 

b.  p.  188°.  “  ~  W.  G. 

Action  of  Alkyl  Iodides  on  Normal  Sodium  Phosphate  in 
Aqueous  Solution.  Octave  Bailly  ( Compt .  rend.,  1919,  168, 
560 — 563). — The  lower  members  of  the  series  of  alkyl  iodides  react 
with  normal  sodium  phosphate  in  aqueous  solution  when  heated  in 
sealed  tubes  at  60°  or  100°,  giving  the  disodium  alkyl  phosphates 
and  a  small  amount  of  the  monosodium  dialkyl  phosphates.  The 
yield  diminishes  rapidly  from  73*5%  in  the  case  of  methyl  iodide 
to  10*6%  in  the  case  of  /sobutyl  iodide  as  the  molecular  weight 
increases.  The  following  normal  alkali  and  alkali-earth  salts  of 
the  alkyl  phosphates  have  been  prepared:  strontium ,  potassium, 
ammonium,  and  sodium  methyl  pints nhafcs ;  strontium  and  sodium 
ethyl  phosphates  3  calcium  and  strontium  propyl  phosphates 3 
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calcium ,  strontium ,  and  sodium  iso  propyl  phosphates ;  calcium  and 
strontium  iso  butyl  phosphates ;  strontium  ally 1  phosphate.  The 
solubility  of  the  alkali-earth  alkyl  phosphates  diminishes  from  the 
barium  salts  through  the  strontium  salts  to  the  calcium  salts,  which 
are  almost  insoluble.  W.  G. 

Formic  Acid  is  as  much  an  Aldehyde.  Maurice  Prud'homme 
(J .  Chim.  Fhys 1918,  16,  438 — 441). — From  a  study  of  the  heats 
of  formation  and  combustion  of  formic  acid,  the  author  concludes 
that,  under  the  conditions  of  temperature  and  pressure  prevailing 
when  combustion  occurs,  formic  acid  behaves  as  a  mixture  of  equal 
parts  of  the  tautomeric  acid  and  hydroxy-aldehyde  forms. 

W.  G. 

Nature  of  the  Fatty  Acids  produced  by  the  Oxidation 
of  Brown  Coal  Tar  Oil.  C.  Harries  (. Ber 1919,  52,  [. B ], 
65 — 72). — The  fatty  acids  produced  by  treating  brown  coal-tar 
oil  (freed  from  solid  paraffins  and  phenols,  and  then  having  b.  p. 
125 — 220°/ 10  mm.)  with  ozone  and  decomposing  the  resulting 
ozonides  (Harries,  Koetschau,  and  Fonrobert,  Ghent.  Zeit .,  1917, 
16,  117)  have  been  esterified  by  Fischer’s  method,  and  the  esters 
separated  by  fractional  distillation.  Formic,  acetic,  propionic, 
oxalic,  palmitic,  stearic,  and  myristic  acids  have  been  identified, 
and  two  other  acids,  probably  heptoic  and  octoic  acids,  isolated. 
The  complete  absence  of  the  fatty  acids  C4H802— C6H1202  is 
remarkable.  C.  S. 

Preparation  of  certain  Organic  Salts  of  Tellurium. 

Aaron  M.  Hageman  (J .  Amer.  Cliem.  Soc .,  1919,  41,  342—346). — - 
Tellurium  hydrogen  tartrate  is  formed  by  heating  at  70°  tellurium 
dioxide  with  a  solution  of  tartaric  acid  for  several  months.  The 
solution  may  not  be  boiled,  for  a  quantity  of  tellurium  is  thereby 
separated.  Since  the  tartrate  cannot  be  separated  from  tartaric 
acid  by  crystallisation,  it  is  necessary  to  use  the  exact  quantities 
required  in  the  preparation.  The  pure  salt  has  the  formula 
Te(HC4H408)4.  Tellu  rium  hydrogen ■  citrate ,  Te(HC6H507)2,  is 
formed  as  a  white,  opaque,  crystalline  compound  which  separates 
in  radiating  clusters.  It  is  produced  by  boiling  tellurium  dioxide 
with  an  aqueous  solution  of  citric  acid  for  a  month.  This  com¬ 
pound  does  not  deposit  tellurium  on  boiling,  and  may  be  separated 
from  citric  acid  by  crystallisation.  Succinic  acid  does  not  attack 
tellurium  dioxide.  Solutions  of  oxalic,  lactic,  malic,  and  gallic 
acids  hold  appreciable  quantities  of  tellurium  dioxide  in  solution, 
but  it  was  found  impossible  to  separate  a  crystalline  compound  of 
tellurium  with  any  of  these  acids  from  solution.  It  is  possible 
that  an  oleate  and  stearate  of  tellurium  exist,  but  a  pure,  crystal¬ 
line  compound  could  not  be  obtained  by  the  action  of  tellurium 
tetrachloride  in  benzene  on  a  benzene  solution  of  copper  oleate 
or  stearate.  J.  F.  S. 
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Polymerisation  of  Formaldehyde  by  Alkalis,  C.  Mannich 

(. Btr .,  1919,  52,  [_B\  160—162). — By  keeping  30%  formaldehyde 
solution  (almost  free  from  methyl  alcohol)  containing  1 — 4%  of 
anhydrous  sodium  carbonate,  O’ 3%  of  sodium  hydroxide  or  O' 3% 
of  calcium  oxide  for  four  months,  crystals,  the  separation  of  which 
begins  within  one  day,  are  obtained,  which  prove  to  be  a-poly- 
oxymethylene  (Auerbach  and  Barschall,  A.,  1908,  i,  131).  The 
yield,  which  is  43%  of  the  theoretical  in  the  best  case  (with  4% 
of  sodium  carbonate),  is  diminished  if  meth}d  or  ethyl  alcohol  is 
present.  C.  S. 

Improvements  in  the  Manufacture  of  Diethyl  and 
Dimethyl  Ketones.  Nevil  VTncent  Sidgwick  and  Bertram 
Lambert  (Brit.  Pat.,  14085  of  1915). — A  practically  quantitative 
yield  of  acetone  or  of  diethyl  ketone  may  be  obtained  by  passing 
the  vapour  of  acetic  or  propionic  acid  over  manganous  oxide  at 
350°.  The  process  may  be  carried  out  either  with  or  without  the 
dilution  of  the  acid  with  water,  and  an  acid  diluted  to  20% 
may  be  used.  The  catalyst  is  prepared  by  boiling  pumice  stone 
in  a  strong  aqueous  solution  or  suspension  of  manganous  acetate 
or  carbonate,  and  continuing  the  boiling  until  all  the  water  is 
evaporated,  the  temperature  not  being  allowed  to  rise  above  200° 
unless  air  is  excluded.  W.  G. 

Action  of  Neutral  Salts  on  the  Inversion  of  Sucrose  by 
Acids.  H.  Colin  and  M.  Lebert  (Bull.  Assoc.  Chim.  Suer.  Dist 
1918,  35,  14 — 17).- — A  study  of  the  inhibitive  influence  of  sodium 
acetate,  sodium  citrate,  and  potassium  oxalate  on  the  hydrolytic 
action  of  the  respective  acids  and  on  that  of  hydrochloric  acid. 
The  results  are  in  accord  with  the  known  retrogression  of  the 
degree  of  electrolytic  dissociation  of  weak  acids  in  presence  of  their 
salts.  [See  J.  Soc.  Ghent.  Ind 1919,  May.]  J.  H.  L. 

Transformations  of  Nitrocellulose.  A.  Angelt  (Atti  B. 
Accad.  Lined ,  1919,  [vj,  28,  i,  20 — 24). — Nitrocellulose  in  the 
form  of  collodion  cotton  or  guncotton  is  readily  gelatinised  by 
pyridine  (compare  Walter,  A.,  1911,  i,  124),  a  large  proportion 
of  the  latter  yielding  dense  liquids  which  have  the  appearance  of 
collodion,  and  gradually  diminish  in  viscosity  until,  after  a  few 
days  at  the  ordinary  temperature,  they  resemble  in  this  respect 
the  pure  pyridine;  this  phenomenon  serves  to  detect  unaltered 
cellulose  in  nitrocellulose.  Treatment  of  the  collodion  cotton  with 
just  sufficient  pyridine  to  moisten  it  yields  a  semi-solid,  transparent 
mass  with  the  appearance  of  caoutchouc,  this  also  becoming  con¬ 
tinually  more  fluid  until  it  is  able  to  pass  through  filter  paper. 
The  yellow  liquid  thus  formed  smells  strongly  of  pyridine,  and  with 
water  gives  an  almost  white  mass,  which  has  a  resinous  appearance 
and  tenaciously  retains  pyridine.  When  freed  from  the  latter  by 
means  of  alcohol  and  dilute  sulphuric  acid,  reprecipitated,  washed, 
and  dried  over  sulphuric  acid,  the  product  forms  a  white, 
amorphous  powder,  soluble  readily  in  acetone  and  to  a  less  extent 
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in  alcohol,  and  almost  insoluble  in  ether  or  benzene;  the  yield  is 
about  80%  of  the  collodion  cotton  used.  The  compound  contains 
9 — 10%  of  nitrogen,  and  somewhat  resembles  the  substance 
obtained  in  small  proportion  by  Berl  and  Fodor  (A.,  1911,  i,  264) 
by  treatment  of  very  dilute  alcoholic  or  ethereal  solution  of  nitro¬ 
cellulose  with  alkali  hydroxide  or  sodium  carbonate.  It  begins 
to  turn  brown  at  about  165°,  and  becomes  almost  black  at  250°. 
When  its  alcoholic  solution  is  poured  into  water,  it  forms  a  very 
stable,  opalescent,  colloidal  solution,  which  is  coagulated  immedi 
ately  by  sodium  chloride,  ammonium  sulphate,  or  gelatin  solution, 
but  is  not  precipitated  by  aqueous  tannin  solution.  With 
benzene  and  sulphuric  acid,  it  gives  nitrobenzene,  and  with 
sulphuric  acid  in  presence  of  mercury,  nitric  oxide.  On  a  wet 
dimethylaminoazobenzene  paper,  it  forms  slowly  an  intensely  red 
spot.  It  reduces  ammoniacal  silver  nitrate  and  reacts  readily  with 
phenylhydrazine,  but  has  no  action  on  Fehling’s  solution. 
Quinoline  and  nicotine  also  act,  but  more  slowly,  on  nitrocellulose. 

T.  H.  P. 

Origin  of  Creatine.  III.  Karl  Thomas  and  M.  G.  H.  Goerne 

( Zeitsch .  physiol .  Ghent. y  1919,  104,  73 — 87.  Compare  A.,  1914, 
i,  353,  1110). — No  increase  in  the  urinary  creatine  was  observed  to 
follow  the  oral  or  subcutaneous  administration  of  €-m  ethyl - 
guanidinohexoic  acid  or  y-methylguanidinobutyric  acid  to  rabbits. 
The  preparation  of  these  acids  and  certain  closely  related  com¬ 
pounds  is  described.  Tolvenesvlphanyi-e-amino-n-hexoic  acid, 
C€H4Me*S02*NH,[CH2]5,C02H,  crystallises  from  water  in  slender 
needles,  m.  p.  104 — 106°.  Tolu  e  nes  1 1  Iph  any  l-e-rn  e  t  hylanii  no-n- 
hexoic  acidy  C(iH4Me,SOo'NMe*[CH2]r/C02H,  crystallises  from  water 
or  ethyl  acetate  in  white,  slender  needles,  m.  p.  55 — 59°.  s-Methyl- 
amino-n-hexoic  acid,  NHMe*[CH2]r/C02H,  crystallises  with  1A 
molecules  of  water.  The  hydrated  form  melts  indefinitely  at  67°; 
the  anhydrous  form,  crystallised  from  alcohol,  melts  at  132°. 

e-Met hylguanidi n oh e xoic  acid,  NH2* C(N H ) •  NMe •  [CH2]5- C02H , 
prepared  from  e-methylamino-w-hexoic  acid  (c-methyl-leucine)  and 
cyanamide,  crystallises  with  difficulty  from  water  in  microscopic 
tufts  of  needles.  It  decomposes  without  melting  about  285°. 
The  hydrochloride  of  this  acid  crystallises  from  alcohol  in  slender 
needles,  m.  p.  105°,  and  the  nitrate  melts  indefinitely  at  80 — 85°. 
For  purposes  of  identification,  the  acid  oxalate  serves  best.  This 
salt  crystallises  from  water  in  needles,  m.  p.  167 — 168°  (uncorr.). 
s-Methylcarb  amid o-n-he  xoic  acidy  NH2*C0*NMe#[CH2]5,C02H, 
crystallises  from  water  in  stout  needles,  m.  p.  163°  (decomp.). 
Toluen  esnlphonyhy-aminobutyric  acidy 

C6H4Me*S02-NH*[CH2VC02H, 

m.  p.  135°,  crystallises  from  water.  Tolnenesul phonyl-y -methyl - 
arninobutyrie  acid ,  C6H4Me*S02*NMe*rCH2]3,C02HT  m.  p.  96 — 98°, 
crystallises  from  dilute  alcohol.  y-Methylaminobutyric  acid  is 
very  hygroscopic,  y -M etKylgvanidinobutyric  acid, 

NH2*C(N'H)-NMe-[CH2VC02H, 
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was  not  obtained  in  the  pure  condition,  y -Garb amid obutyric  add , 
NHo’CO'NH^CHgJ^’COoH,  m.  p.  175- — 176°  (decomp.),  crystallises 
from  water  or  alcohol.  J,  C.  D. 

Bromination  o!  Unsaturated  Compounds  with  A-Bromo- 
acetamide.  The  Law  of  the  Course  of  Chemical  Reactions. 

A.  Wohl  (Ber.,  1919,  52,  [Zf],  51—63). — In  the  presence  of  cold 
acetone  or  ethyl  ether  as  solvent,  acetobromoamide  reacts  with 
certain  substances  as  a  brominating  agent,  acetamide  being  pro¬ 
duced,  but  not  hydrogen  bromide.  Thus  tert. -butyl  bromide  is 
converted  into  isobutylene  dibromide,  phenol  into  p-bromophenol, 
anisole  into  p-bromoanisole,  ethyl  acetoacetate  into  ethyl  a-bromo- 
acetoacetate,  and  the  half-amide  of  malonic  ester  into  the  half¬ 
amide  of  bromomalonic  ester.  j3y-Dimethyl-A£-butene  yields 
a-bromo-jSy-dimethyl-A^-butene  amongst  other  products.  /3-Methyl- 
A^-butene  in  ethereal  solution  yields  dibrominated  and  more  highly 
brominated  products,  but  in  acetone  solution  with  2  mols.  of  aceto¬ 
bromoamide  it  yields  an  unsaturated  dibromo-derivative.  In 
acetone  solution,  y-bromo^-methyl-A^-butene  can  be  further 
brominated  by  acetobromoamide,  and  yields  an  unsaturated 
dibrominated  product. 

In  the  reactions  between  acetobromoamide  and  the  preceding 
unsaturated  compounds,  there  is  no  addition  of  fragments  of  the 
acetobromoamide  molecule  at  the  double  linking,  but  the  whole 
molecule  must  become  attached  to  one  of  the  carbon  atoms  by 
residual  affinity;  an  interchange  of  hydrogen  and  bromine  occurs 
between  the  two  molecules,  and  acetamide  and  a  bromine-substi¬ 
tuted  derivative  of  the  unsaturated  compound  are  produced. 

C.  S. 

Mercury  Fulminate  and  some  of  its  Impurities.  Paul 

Nicolardot  and  Jean  Boudet  (Ball.  Sac.  chi /a.,  1919,  [iv],  25, 
119 — 122). — Sodium  and  ammonium  thiosulphates  in  5%  aqueous 
solutions  are  much  more  satisfactory  solvents  than  potassium 
cyanide  at  the  same  concentration  for  analytical  purposes,  since 
they  do  not  dissolve  the  impurities  likely  to  be  present  in  the 
fulminate,  whilst  these  are  soluble  in  the  potassium  cyanide  solu¬ 
tion.  Heaven’s  method  (A.,  1918,  ii,  233)  for  the  estimation  of 
mercury  fulminate  may  be  applied  to  the  extract  made  with  either 
of  the  thiosulphates.  For  the  method  of  recovery  of  mercury  from 
the  residues  in  the  manufacture  of  mercury  fulminate,  see  J.  Soc. 
Chem.  lad.,  1919,  May.  W.  G. 

Organic  Fluorine  Compounds.  III.  I.  J.  Binkes  (Chem. 
1  Yeekblad,  1919,  16,  206 — 213). — The  assertion  of  Meyer  and  Hub 
(A.,  1910,  i,  735)  that  by  means  of  the  Hoffmann  reaction  no 
fluoroaniline  is  obtained  from  o-fluorobenzamide  is  disproved,  the 
reaction  being,  on  the  contrary,  an  excellent  preparative  method 
giving  good  yields  of  fluoroaniline.  oFluorobenzamide  was  pre¬ 
pared  from  o-toluidine  by  diazotising  in  presence  of  hydrofluoric 
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acid.  Th©  oxidation  of  the  o-fluorotoluene  is  effected  by  the 
chlorination  of  the  methyl  group  and  subsequent  hydrolysis,  which 
permits  of  the  preparation  of  the  aldehyde.  This  method  is  pre¬ 
ferable  to  the  direct  oxidation  by  means  of  permanganate. 
p-Fluorobenzaldehyde  was  prepared  in  a  similar  way,  and  with 
hydroxylamine  hydrochloride  and  sodium  carbonate  gives  directly 
p-fluoroa??t/aldoxime  (m.  p.  81* 2°).  Regeneration  of  the  oxime 
from  the  hydrochloride  by  means  of  sodium  carbonate  gives 
yj-fluorosywaldoxime  (m.  p.  116 — 117°).  o-Fluorobenzaldoxime 
hydrochloride  on  treatment  with  sodium  carbonate  yields  the 
original  a//^aldoxime.  This  behaviour  is  analogous  to  that  of 
o-  and  p-chlorobenzaldoximes. 

o-Fluoroiodobenzene,  b.'  p.  188*6°/ 759  mm.,  was  prepared  from 
u-fluoroaniline  by  diazotising  and  adding  potassium  iodide. 

p-Fluoroiodobenzene,  b.  p.  183*2°/ 760  mm.,  was  prepared  in  a 
similar  way.  This  was  obtained  in  two  crystalline  forms,  m.  p. 
—  27*2°  and  —18°  respectively. 

An  attempt  to  prepare  fluorine  derivatives  of  iodobenzene  with 
fluorine  in  the  nucleus  was  unsuccessful.  Phenyl  iododifluoride  was 
first  prepared  from  iodosobenzene  and  fuming  hydrofluoric  acid. 
This  was  kept  for  three  months  in  a  copper  tube.  No  formation  of 
fluoroiodobenzene  was  observed,  the  principal  product  being  appar¬ 
ently  diphenyl. 

/^Fluoronitrosobenzene  was  prepared  from  p-fluoroaniline  by 
oxidation  by  means  of  ammonium  persulphate,  and  its  behaviour 
studied  with  respect  to  condensation  in  concentrated  sulphuric  acid. 
The  chief  condensation  product  was  found  to  be  2  \1 -difluorophe n- 
aziue-b  :  10-o,r/<7c,  brownish-yellow  needles,  m.  p.  150°,  analogous  to 
the  corresponding  chlorine  derivative  obtained  by  Bamberger  and 
Ham  (A.,  1911,  i,  684).  W.  S.  M. 


Catalytic  Dehydrogenation  by  Nickel  in  the  Presence 
of  Hydrogen.  Paul  Sabatier  and  Georges  Gaudion  (Gompt. 
rend.,  1919,  168,  670 — 672).— Hydrocarbons  of  the  benzene  series 
when  passed  with  hydrogen  over  nickel  at  180°  undergo  hydro¬ 
genation,  but  if  the  temperature  is  raised  to  350 — 360°,  dehydro¬ 
genation  occurs.  Thus  at  this  higher  temperature  pinene  yields 
a  mixture  of  cymene  and  cumene ;  limonene  and  camphene  yield 
the  same  mixture;  menthene  gives  cymene;  rv/r/ohexene  gives 
benzene;  cyc/ohexanol  gives  phenol;  pulegone  gives  a  mixture  of 
cresol  and  thymol;  eucalyptol,  terpene,  and  terpineol  undergo 
dehydration  as  well  as  dehydrogenation.  The  presence  of  hydrogen 
is  essential  for  this  dehydrogenation.  W.  G. 


Formation  and  Stability  of  s^bro-Compounds .  II. 
Bridged-spiro-compounds  Derived  from  cyclo- Hexane.  Chris¬ 
topher  Kelk  Ingold  and  Jocelyn  Field  Thorpe  (T.,  1919,  115, 
320—383). 
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Solubilities,  Separation,  and  Purification  of  Anthracene, 
Carbazole,  and  Phenanthrene .  John  Marshall  Clark  <  J .  hid. 
Erie/.  Ghent.,  1919,  11,  204 — 209). — Various  solvents  have  been 
proposed  for  separating  anthracene,  carbazole,  and  phenanthrene 
from  the  ‘‘  anthracene  oil  of  coal  tar,  but  none  effects  complete 
separation,  and  chemical  methods  are  required  to  complete  the 
purification.  At  15*5°,  benzene  dissolves  1*04%  of  anthracene. 
0*72%  of  carbazole,  and  16'72%  of  phenanthrene;  acetone  dissolves 
0*55%  of  anthracene,  6*12%  of  carbazole,  and  15*08%  of  phen¬ 
anthrene;  and  light  pyridine,  0*85%,  12*45%,  and  25*54%  of  the 
respective  substances.  In  the  method  described,  crude  coal-tar 
solvent  naphtha  is  used  to  remove  the  phenanthrene,  and  pyridine 
to  separate  carbazole  from  anthracene.  The  anthracene  is  then 
purified  by  fusion  with  alkali,  to  retain  the  carbazole  and  sub¬ 
limation,  whilst  carbazole  is  purified  by  treatment  with  98% 
sulphuric  acid,  which  combines  with  anthracene  to  form  a 
sulphonated  compound  soluble  in  a  large  volume  of  water,  whilst 
the  carbazole  is  scarcely  affected.  In  the  fusion  with  alkali,  the 
best  results  are  obtained  by  the  use  of  a  mixture  of  potassium  and 
sodium  hydroxides.  [See,  further,  J .  Soc.  Chem.  Ind . ,  1919, 
247a.]  C.  A.  M 

j^Quinodimethanes.  W.  Schlenk  and  Egon  Meyer  (Ber., 
1919,  52,  [/?],  8 — 21). — a^-Diaryl-p-quinodimethanes, 

CAr2:CqH4:CH2, 

have  now  been  prepared,  essentially  by  Tschitschibabin’s  method 
(A.,  1908,  i,  872),  but  in  some  cases  the  product  is  difficult  (or 
impossible)  to  isolate  on  account  of  its  tendency  to  polymerise. 
Thus,  os-diphenyl-,  «$-p  h  eny  1  -  p-tol  y  1- ,  and  ns-phenyldiphenylyl- 
quinodimethanes  could  not  be  isolated,  and  r/.s-di-a-naphthylqumo- 
dimethane  could  only  be  obtained  in  solution. 

By  keeping  at  the  ordinary  temperature,  or  more  rapidly  by 
warming,  a  solution  of  phenyl-p-tolyl-a-naphthylchloromethane  in 
pyridine  with  the  complete  exclusion  of  air  and  in  the  absence  of 
light,  as  -ph  e  nyl-a-n  a  phi  h  yl-  p  -  qit  inode m  e  t  hane , 

cK)H7-cph:c6H4:cn2, 

is  obtained.  Its  isolation  is  difficult  but  the  substance  is  ultim¬ 
ately  obtained  as  a  dark  blue  powder.  Its  solutions  are  intensely 
bluish-violet,  and  in  the  dilute  state  exhibit  a  green  fluorescence. 
Its  ethereal  solution  is  instantly  decolorised  by  oxygen,  chlorine, 
bromine,  or  ferric  chloride.  The  tendency  to  polymerise  is  rela¬ 
tively  small,  but  it  does  polymerise,  frequently  without  obvious 
cause. 

In  a  similar  manner,  phenyl-o-tolyl-p-tolylchloromethane  yields 
as  -  ph  e  nyl-o  - 1  o/  ?/?-p  -  quinodhn  e  t  h  a  tie,  C7H7*CPh!C(-H4!CH2,  violet 
powder,  which  is  somewhat  more  stable  than  the  preceding  com¬ 
pound  towards  oxygen. 

The  intense  colour  of  these  two  diary lquinodimethanes  in  com¬ 
parison  with  that  of  tetra-arylqirinodimethanes  is  very  remarkable; 
also  in  solution  they  exhibit  selective  absorption  in  the  visible 
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spectrum,  whereas  the  tetra-aryl  compounds  show  continuous 
absorption. 

Phe  nyl -^-tol  yl-a-naphth ylcarb  in  of ,  C10H7*CPh(C7H7)*OH,  pre¬ 
pared  in  the  usual  way  from  magnesium  a-naphthyl  bromide  and 
phenyl  ^>-tolyl  ketone,  is  a  colourless,  crystalline  powder,  m.  p. 
109 — 110°,  which  is  converted  by  hydrogen  chloride  in  ethereal 
solution  into  phenyl-ip-tolyl-a-n-ajjhthylcMoromethane,  m.  p. 
142 — 144°.  Plienyl-o-tolyl-p-tolylchlorornethane^  prepared  in  a 
similar  manner,  has  m.  p.  86*5°.  Phenyl-ot  olyldip  h  e  nylyl  - 
carbinol ,  colourless  crystals,  m.  p.  137—138°,  and  the  chloride , 
C6H4Ph*CPhCl’C7H7,  m.  p.  161°,  are  described,  p -Tolyldi-a~ 
no phthyl carbinol  could  not  be  isolated  in  a  pure  state,  since  by 
repeated  crystallisation  it  is  changed  to  p  dolyldi-arnaphtha- 

fluorenol ,  910^ri^>C(OH)*C7H7,  needles,  m.  p.  162*5 — -163°. 

^io  “  o 

a  s. 

o-Arninophenylcarb amide.  Guido  Pellizzari  (Gazzetta,  1919, 
49,  i,  16— 26). — This  compound,  prepared  by  a  method  simpler 
than  that  used  by  Schiff  and  Ostrogovich  (A.,  1897,  i,  144)  for 
its  met  a-  and  para-isomerides,  has  basic  properties,  and  treatment 
of  its  hydrochloride  with  potassium  cyanate  yields  o-phenylenedi- 
carbamide.  At  150°,  it  loses  quantitatively  1  mol.  of  ammonia, 
giving  o-phenylenecarbamide,  which  is  prepared  most  simply  in 
this  way.  Treatment  of  o-phenylenediamine  with  cyanogen 
bromide  yields  o-phenyleneguanidine,  but  in  the  case  of  o-amino- 
phenylcarbamide,  this  reagent  gives  first  o-cyanoaminophenylcarb- 
amide,  which  is  an  acid  compound  stable  in  dry  air,  but  is  gradu¬ 
ally  changed  by  moist  air  or  by  water  into  the  metameric  basic 
compound,  o-phenylene-a-guanylcarbamide.  The  latter  cannot  be 
obtained  pure  in  the  free  state,  since  it  is  hygroscopic  and  tends 
to  undergo  hydrolysis  into  o-phenyleneguanidine,  ammonia,  and 
carbon  dioxide: 

c«h.<^™5>o'nh*+ h,°" 

nh3  +  co.;  +  c,;H4<“JJ>C'NH2. 

This  decomposition,  which  occurs  slowly  in  the  cold  and  more 
rapidly  in  the  hot,  is  greatly  accelerated  by  the  presence  of  either 
alkali  or  mineral  acid.  Thus  the  salts  of  o-phenylene-a-guanyl- 
carbamide  could  not,  in  general,  be  prepared,  although  the  action 
of  picric  acid  on  cold  aqueous  o-cyanoaminophenylcarbamide  yields 
the  picrate,  which  is  decomposed*  similarly  by  hot  water, 
o-phenyleneguanidine  picrate  crystallising  out  from  the  solution. 

The  existence  of  this  highly  unstable  o-phenylene-a-guanylcarb- 
amide  confirms  the  constitutional  formulae  attributed  to  the  two 
cyano-derivatives  described  previously  (this  vol.,  i,  134). 

o- Amino phenyl 'curb  a  mid  e,  NH2'C6HpNH*CO*NH2,  prepared  by 
the  action  of  potassium  cyanate  (1  mol.)  on  o-phenylenediamine 

Jc* 
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monohydrochloride  (1  mol.),  forms  shining  needles,  and  shows 
signs  of  melting  at  175°,  then  becomes  opaque,  and  melts  at  307°  ; 
in  a  moist  atmosphere,  it  has  m.  p.  175°  (decomp.),  a  solid  residue, 
m.  p.  307°,  which  is  that  of  o-phenylenecarbamide,  remaining.  Its 
picrate ,  C7H90N3,CfiH307N3,  forms  an  almost  gelatinous,  felted  mass 
of  long,  very  slender  needles,  decomposing  at  200 — 235°.  The 
nitrate ,  C7H90N3,HN03,^H20,  long,  white  needles,  reddens  at 
170 — 175°,  and  then  contracts  and  undergoes  gradual  alteration. 
The  hydrochloride  and  platinichloride  crystallise  well  and  are 
moderately  soluble. 

Q-Oyanoami n oph e nylcarb amid e ,  CN* NH * C(iH4*NH*CO*NH2,  forms 
small,  white,  shining  crystals,  and  decomposes  at  110°. 

o-Phen  y  l  e  n  e^ct-y  uany  Icarb  amide  picrate ,  C8Hr0N4,C6H307N3, 

forms  a  yellow  powder  and  decomposes  at  250 — 260°.  T.  H.  P. 

Compounds  of  Phenols,  Phenolic  Ethers,  and  Salicyl- 
aldehyde  with  Normal  Salts.  It.  F.  Weinland  and  Gustav 
Barlocher  ( Ber.,  1919,  52,  [Z?],  147 — -159). — An  extension  of  the 
work  of  Weinland  and  Denzel  (A.,  1914,  i,  953;  1915,  i,  526). 
Compounds  of  the  type  CaX2,4G\3H4(OH)2,2Tt*OH  have  been 
obtained,  where  X  is  Cl,  Br  or  I,  and  It  is  Me,  Et,  Pra,  or  C5Hn, 
from  solutions  of  catechol  and  the  calcium  haloid  (anhydrous)  in 
the  respective  alcohols ;  they  all  form  colourless  crystals  which  are 
stable  over  sulphuric  acid.  Quinol  forms  similar  compounds,  but 
less  readily,  whilst  resorcinol  does  not. 

Quinol  forms  compound*,  colourless  crystals,  with  potassium 
formate,  acetate,  and  propionate,  H*COJa,2C6H4(OH)2, 

2CH8-C02K,3C6H4(6H),, 

and  C2HrJ*C02K,2C6H4(0H)2.  Pvrogallol  forms  compounds , 
KA,C0H3(OH)3,  with  the  same  three  salts,  whilst  phloroglucinol 
forms  the  compound  CH3*C02K,CgH3(0H)3.  All  these  compounds 
crystallise  from  alcoholic  solutions  of  the  components. 

C  om  pounds,  colourless,  stable  crystals,  have  been  obtained  from 
guaiacol  (2  mols.)  and  potassium  formate,  acetate,  propionate  or 
butyrate  (1  mol.),  guaiacol  (2  mols.)  and  sodium  acetate  (1  mol.), 
eugenol  (2  mols.)  and  potassium  propionate  (1  mol.),  vanillin 
(1  mol.)  and  potassium  propionate  (1  mol.),  vanillin  (3  mols.)  and 
potassium  acetate,  propionate  or  butyrate  (2  mols.),  and  vanillin 
(2  mols.)  and  potassium  formate  or  sodium  acetate  (1  mol.). 

Compounds,  pale  yellow,  stable  needles,  have  been  obtained  from 
alcoholic  solutions  of  salicylaldehyde  (2  mols.)  and  potassium 
acetate,  propionate  or  butyrate  (1  mol.).  C.  S. 

Derivatives  of  iso-a-Naphthyl-1  : 4-dihydroxy-/?- naphthyl- 
sulphone.  O.  Hinsberg  (Ber.,  1919,  52,  [B],  28 — 35)  — An  instance 
of  stereoisomerism  analogous  to  that  of  the  /3-naphthol  sulphides 
is  described.  a-Naphthyl-l  : 4-dihydroxy-/3-naphthylsulphone  (A., 
1917,  i,  575)  undoubtedly  belongs  to  the  normal  series  of  sulphones. 
By  heating  at  170°,  it  loses  1  mol.  of  water,  and  is  converted  into 
a  substance ,  brownish-red,  crystalline  powder,  sintering  at  85°  and 
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completely  molten  at  105°,  which  undoubtedly  has  the  formula 
C10H7*SO*C10H5O2,  and,  on  account  of  its  ready  solubility,  low 
and  indefinite  ni.  p.,  and  intense  colour,  belongs  to  the  *#o-series, 
and  is  therefore  i^o-a-naphthyl-2-a-naphthaquinonyIsidphoxide 
(two  by-products  are  formed  in  this  reaction,  the  one  a  grey,  very 
sparingly  soluble  substance,  the  other,  yellow  crystals,  in.  p.  225° 
[decomp.]).  The  /.so-sulphoxide  is  reduced  and  acetylated  by  zinc 
dust  and  acetic  anhydride  on  the  water-bath,  yielding  iso-a- 
na phth  f/l-1  :  i-diaeetox y-fZ-na phth yhul  phoxide , 

C10H7*SO‘C10H5(OAc)2, 

pale  yellow,  crystalline  powder  containing  |CTIC13  (from  chloro¬ 
form),  decomp.  73°  and  completely  molten  at  105°.  The  iso - 
sulphoxide  combines  with  />nitrophenylhydrazine  in  warm  glacial 
acetic  acid  to  form  an  mzo-com  pound,  doubtless 

N02-  C6H4*N2-  C10H5(OH)  •  SO  •  C10H7 , 
red  powder,  and  is  oxidised  in  warm  glacial  acetic  acid  solution  by 
30%  hydrogen  peroxide,  yielding  iso-a-n  aph  t  h  y  1-2-  a-naph  tha- 

q u inonyls id ph one ,  C1()H7’SO2*C10H5O2,  yellowish-brawn  needles  or 
crusts  containing  JH.20,  m.  p.  110 — 115°  (decomp.),  which  is  quite 
different  from  the  isomeric  a-naph thyl-2-a-naphthaquinonylsulph- 
one  (Joe.  cit .),  exhibits  its  quinone  nature  by  reacting  with  aniline 
and  with  p-nitrophenylhydrazine,  and  is  reduced  and  acetylated 
by  zinc  dust  and  acetic  anhydride,  yielding  a  colourless  substance, 
probably  iso-a-naphthyl-l  :  4- diacetoxy-ft-naphthylsid phone  , 

C.  S. 

Cholesterol.  XXVI.  Bing  Systems  in  Cholesterol.  A. 

Windaus  and  O.  Dalmer  ( Ber 1919,  52,  [5],  162 — 169). — 
Investigations  demonstrative  of  the  number  of  atoms  in  the  two 
ring  systems  of  the  cholesterol  molecule  (Windaus,  A.,  1917,  i,  265) 
have  not  hitherto  been  undertaken.  The  authors  attack  the 
problem  as  follows.  By  hydrogenation  at  the  double  linking 

(annexed  formula),  ring  2  is  rendered 
proof  against  oxidation,  and  ring  1  is  then 
ruptured ;  if,  on  the  other  hand,  the  hydr¬ 
oxyl  group  in  ring  1  is  replaced  by 
hydrogen,  ring  2  is  then  ruptured  on 
oxidation.  In  both  cases,  dicarboxylic 
acids  are  obtained,  in  which  the  positions 
of  the  carboxyl  groups  are  determined  with  great  probability  by 
Blanc’s  method  with  acetic  anhydride  (A.,  1907,  i,  710). 

Dihydrocholesterol  (£-cholestanol),  obtained  by  reducing  chole¬ 
sterol  in  acetic  acid  solution  at  100°  with  hydrogen  and  palladium, 
is  oxidised  to  the  dicarboxylic  acid,  C27H4604  (Windaus  and 
Uibrig,  A.,  1914,  i,  1066).  By  heating  with  acetic  anhydride  until 
the  reagent  has  distilled  completely,  and  then  at  250°/ 15 — 20  mm., 
this  acid  is  converted  into  a  ketone ,  C.?6H440,  leaflets,  m.  p. 
100—100-5  °  (oxime,  needles,  m.  p.  203°),  which  is  oxidised  by 
glacial  acetic  and  nitric  (D  1*48)  acids  at  75 — 80°  to  a  dibasic 
acid,  C26H4404,  needles,  m.  p.  234—235°.  This  acid,  by  treatment 
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with  acetic  anhydride  and  subsequent,  heating  in  a  vacuum,  yields 
its  anhydride ,  C26H4203,  crystals,  m.  p.  153°.  The  carboxyl  groups 
in  this  acid,  therefore,  are  in  the  1  : 5-positions,  those  in  the  acid 
C.27H4fi04  are  in  the  1  : 6-positions,  and  ring  1  of  the  cholesterol 
molecule  contains  six  atoms  of  carbon. 

Cholestene  did  not  prove  a  suitable  material  for  the  rupture  of 
ring  2,  since  it  did  not  yield  the  desired  dicarboxylic  acid  oil  oxida¬ 
tion.  Therefore  a-chlorocholestaiione  in  alcoholic  solution  was  con¬ 
verted  by  20%  potassium  hydroxide  at  50°  into  het crock oleste none. 
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(C21Hs7). 


,(C2iHs7) 


CfJ2  |  ^0 

CH  CH-CH0 


or 


CH 


CH' 
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CH 


C- 


CO 

•CH, 


needles,  m.  p.  96°,  which  was  reduced  in  glacial  acetic  acid  solu¬ 
tion  by  hydrogen  and  palladium  to  heterocholestanone ,  C27H460, 
leaflets,  m.  p.  98 — 99°  (oxime,  needles,  m.  p.  195°).  The  latter 
ketone,  which  can  also  be  obtained  by  reducing  nitrocholestene  with 
zinc  dust  and  acetic  acid,  and  yields  cholestane  by  reduction  by 
Clemmensen  s  method,  is  converted  by  glacial  acetic  and  nitric 

(D  T48)  acids  at  70 — 75°  into  a  dibasic 
acid ,  C27H4(j04,  needles,  m.  p.  273° 

(decomp.),  which  yields  its  anhydride , 
C27H4403,  needles,  m.  p.  118°,  by  treatment 
with  acetic  anhydride  and  subsequent  dis- 
2  filiation  in  a  vacuum.  The  carboxyl  groups 
in  the  acid  C27H4(504,  therefore,  are  in  the 
1:4-  or  1  : 5-positions.  Only  the  latter 
alternative  is  permissible,  and  ring  2  there¬ 
fore  contains  five  atoms  of  carbon.  On  the  assumption,  therefore, 
that  Blanc  s  method  gives  trustworthy  results  in  the  case  of  com¬ 
plicated  cyclic  structures,  the  constitution  of  the  cholesterol  mole¬ 
cule  has  been  elucidated  to  the  extent  indicated  in  the  annexed 
formula.  C.  S. 
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Cholesterol.  XXVII.  Isomerism  of  Cholestane  and 
\p- Cholestane.  A.  Windaus  (Ber.,  1919,  52,  [£],  170- — 176.  Com¬ 
pare  preceding  abstract). — Cholestane  is  without  doubt  the  normal 
dihydro-derivative  of  cholestene.  \p -Cholestene,  which  yields 
^-cholestane  by  reduction  in  ethereal  solution  by  hydrogen  and 
platinum  (Mauthner,  A.,  1907,  i,  921;  1909,  i,  714),  is  now  found 
to  give  cholestane  almost  exclusively  when  reduced  in  glacial  acetic 
acid  solution  by  hydrogen  and  palladium  at  75°.  Cholestene  and 
ip -cholestene,  therefore,  differ  only  in  the  position  of  the  double 
linking.  ^-Cholestane  can  therefore  very  well  be  a  diastereo- 
isomeride  of  cholestane,  ring  2  (loc.  cit .)  being  affixed  to  ring  1  in 
the  ^-position.  Some  experimental  observations  support  the  new 
formulation.  Dihydrocholesterol,  derived  from  cholestane,  is  con- 
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verted  through  the  acid  C27H4604  into  the  ketone  C26H440  (toe. 
ait.).  Coprosterol,  derived  from  ^-cholestane,  yields  by  oxidation 
the  isomeric  acid  027H4604,  which  by  evaporation  with  acetic 
anhydride  and  subsequent  distillation  in  a  vacuum  is  converted 
into  an  isomeric  ketone ,  C26H440,  needles,  m.  p.  73 — 74°.  The  very 
smooth  course  of  the  ketone  formation  indicates  that  the  two 
carboxyl  groups  in  the  two  isomeric  acids  are  in  the  cis-position. 
The  acid  C27H4404  obtained  from  cholesterol  by  Diels  and  Abder- 
halden  (A.,  1904,  i,  880)  is  reduced  in  glacial  acetic  acid  solution 
at  100°  by  hydrogen  and  palladium  to  a  third  isomeric  acid, 
C27H4604,  leaflets,  m.  p.  252°  ( methyl  ester,  C29H50O4,  prisms,  m.  p. 
123—124°),  which  is  converted  by  the  acetic  anhydride  method, 
although  far  less  smoothly,  into  the  ketone,  C20H44O,  obtained  from 
coprosterol  through  the  second  isomeric  acid  C27H4604.  It  is 
extremely  probable,  therefore,  that  the  two  acids  C27H4604  last 
mentioned  only  differ  from  one  another  in  that  the  two  carboxyl 
groups  in  the  former  (which  is  less  readily  converted  into  the 
ketone)  are  in  the  7?rms-position,  and  in  the  latter  are  in  the  ex¬ 
position.  C.  S. 

Molecular  Transpositions  of  a-Glycols.  II.  Product  of 
Dehydration  of  a/?y-Triphenylpropan-a/?-diol.  A.  Orekhoff 

(Bull.  Soc .  chim .,  1919,  [iv],  25,  108 — 111.  Compare  this  vol., 
i,  146). — -Magnesium  benzyl  chloride  condenses  with  benzoin  to 
giv  e  afiy-  triph  e  nylpropan- afi-diol ,  C  H2Ph  •  CPh  ( OIT)'  OH  P  h  ( O  H ) , 
m.  p.  159 — 160°,  giving  a  monoacetyl  derivative,  m.  p.  176 — 177°. 
The  glycol,  when  dehydrated  with  sulphuric  acid,  yields  benzyl 
diphenylmethyl  ketone ,  C  H Ph  > *  CO  •  CH2Ph ,  m.  p.  80 — 81°,  giving 
an  oxime,  m.  p.  134—135°,  and  a  phenylhydrazone ,  m.  p.  99 — 100°. 
This  ketone,  when  heated  with  alcoholic  potassium  hydroxide,  is 
decomposed,  giving  diphenylmethane  and  potassium  phenylacetate, 
and  when  condensed  with  magnesium  benzyl  chloride  yields 
j Spkdiphenyl-aa-dibenzyl ethyl  alcohol ,  CHPh0,C(C7H7)2,OH,  in.  p. 
92 — 93°,  which  is  also  obtained  by  condensing  ethyl  diphenylacetate 
with  magnesium  benzyl  chloride.  W.  G. 

Molecular  Transpositions  of  a-Glycols.  III.  The  De¬ 
hydration  of  ay-Diphenyl-/?-benzylpropan-a/3  diol .  A.  Orekhoff 
(Bull.  Soc .  chim.,  1919,  [iv],  25,  111 — 115.  Compare  preceding 
abstract).- — [With  J.  Zive.] — Magnesium  benzyl  chloride  condenses 
with  methyl  phenylglycollate  to  give  ay  -diphenyl- fi-benzyl propan - 
afi-diol,  CHPh(OH)-C(CH2Ph)2-OH,  m.  p.  110—111°,  giving  a 
monoacetyl  derivative,  m.  p.  125 — 126°.  The  glycol,  when  de¬ 
hydrated  with  sulphuric  acid,  yields  benzyl  a&-di phenyl  ethyl 
ketone ,  CH2Ph*CHPh*CO-CH2Ph,  in.  p.  75^ — 76°,  giving  an  oxime, 
m.  p.  77—78°,  and  a  phenylhydrazone,  m.  p.  126 — 127°.  This 
ketone  condenses  with  magnesium  benzyl  chloride  to  give  a/38 -Pn- 
phe  nyl-y-be  nzylbutan  -  y-ol,  CH2Ph-CHPh-C(CH2Ph)2-OH,  m.  p. 
122 — 123°,  identical  with  the  product  obtained  by  the  action  of 
magnesium  benzyl  bromide  on  methyl  a^8-diphenylpropionate. 

W.  G. 
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Molecular  Transpositions  of  the  a-Glycols.  IV.  Product 
of  Dehydration  of  a  Methoxy-derivative  of  a^/i-Triphenyl- 
ethanediol.  Phenylic  Migration.  A.  Or^khoff  (Bull  Soc. 
ehim .,  1919,  [iv],  25,  115 — 118.  Compare  preceding  abstract). — 
[With  F.  Coma-y-Roca.]— Magnesium  phenyl  bromide  condenses 
with  p-anisoin  to  give  a-phenyl-afafi-p-anisylethctoie-afi-diol, 

OMe-C6H4-CPh(OH)-CH(OH)-C6H4-OMe, 
m.  p.  163 — 164°,  which  when  dehydrated  with  sulphuric  acid  yields 
pheny  hJi -p -a  imyla  c  e  ta  l  tie  hyde ,  CHO’CPh(C6H4*OMe)2,  m.  p. 

88 — 89°,  giving  an  oxime ,  m.  p.  132 — 133°,  and  a  seniicarhazone , 
m.  p.  186 — 187°.  This  aldehyde  is  decomposed  by  alcoholic 
potassium  hydroxide,  giving  phenyldi-p-anisylmethane,  m.  p. 
100 — 101°  (compare  Feuerstein  and  Lipp,  A.,  1902,  i,  768). 

W.  Gr. 

/3-Bromoethyl  p-Nitrobenzoate.  The  Abbott  Laboratories, 
(Brit.  Pat.,  121578). — The  /3-bromoethyl  ester  of  p-nitrobenzoic 
acid  is  prepared  by  heating  a  salt  of  p-nitrobenzoic  acid 
with  an  excess  of  ethylene  bromide,  preferably  in  the  presence 
of  an  amine  or  of  finely  divided  copper  as  a  catalyst.  A 
mixture  of  15  grams  of  the  dry  sodium  salt,  75  grams  of 
ethylene  bromide,  and  0*5 — 1*0  c.c.  of  diethylamine  is  heated 
in  a  sealed  tube  at  140°  for  five  hours.  The  product  is 
neutralised,  the  excess  of  ethylene  bromide  is  removed  by  distilla¬ 
tion  with  steam,  and  the  residue  of  /3-bromoethyl  p-nitrobenzoate 
is  separated  from  a  small  quantity  (about  4  grams)  of  the  di-p- 
nitrobenzoic  ester  of  ethylene  glycol,  which  is  formed  as  a  by¬ 
product,  by  means  of  a  suitable  solvent,  such  as  ether.  The  yield 
of  crude  product  is  about  15  grams;  the  pure  /3-bromoethyl  ester 
has  m.  p.  51 — 52°,  and  may  be  converted  into  novocaine  (diethyl- 
aminoethyl  p-aminobenzoate)  by  combination  with  diethylamine 
and  reduction  of  the  nitro-group.  J.  F.  B. 

Application  of  Acetylated  Phenolcarboxylic  Acids  to  the 
Synthesis  of  Depsides.  Emil  Fischer  and  A.  Refik  Kadisade 
(Ber.j  1919,  52,  [2?],  72- — 77). — Acetylated  phenolcarboxylic  acids 
can  be  used  instead  of  the  methylcarbonato-derivatives  for  the 
synthesis  of  the  simpler  depsides,  but-  the  advantages  of  the  new 
method  over  the  old  are  not  so  marked  as  in  the  case  of  the 
synthesis  of  digallic  acid  (A.,  1918,  i,  172).  4-p -Acetoxybenzoyl- 

oxyhenzoic  acid ,  0Ac*06H4,C0*0*C6H4’C02H,  microscopic  needles 
or  long  leaflets,  m.  p.  221—223°  (corr.)  with  previous  sintering, 
is  precipitated  in  the  form  of  its  sodium  salt  when  an  ethereal  solu¬ 
tion  of  /**acetoxybenzoyl  chloride  and  aqueous  sodium  hydroxide 
are  added  gradually,  with  cooling,  to  a  solution  of  p-hydroxy- 
benzoic  acid  in  aqueous  sodium  hydroxide  (1  mol.).  In  a  similar 
way,  4-p-hydroxybenzoyloxybenzoic  acid  is  converted  into  the 
acetylated  tridepside,  and  p-hydroxybenzoic  acid  and  triacetyl- 
galloyl  (triacetoxybenzoyl)  chloride  yield  p -triacetoxybenzoyloxy- 
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benzoic  acid ,  Cf)H2(0Ae)3*C0*0,C6H4*C02H,  microscopic  leaflets, 
m.  p.  172 — 173°  (corr.).  C.  S. 

The  Products  of  the  Addition  of  Benzilic  Acid  to  Aryl 
Thiocarbimides .  H.  Becker  and  A.  Bistrzycki  (Helv.  Chim. 
Acta ,  1919,  2,  111 — 117). — In  an  earlier  paper  (A.,  1915,  i,  245), 
it  was  shown  that  benzilic  acid  and  phenylthiocarbirnide  react  to 
form  A-phenyl-A-benzhydrylthiocarbamate-a-carboxylic  acid.  The 
three  N -tolyl  derivatives,  Cu^Me'NH'CO'S’CPh.^COoH,  have  now 
been  obtained  from  the  tolylthiocarbimides  in  the  same  way,  the 
yields  being  excellent;  the  or^o-derivative  forms  colourless  tablets, 
decomp.  139°,  the  ???  eta-compound  decomposes  at  141°,  and  the 
l Kira -  at  138*5°. 

These  acids  readily  lose  carbon  dioxide  when  heated  at  60 — 100° 
with  pyridine,  the  products  being  the  S-henzhydryl  N -arylthio- 
carbamate* ,  NH  Ar  *  CO  •  S  •  CHPh2 .  The  phenyl  derivative  forms 
bundles  of  needles,  m.  p.  135 — 136°;  the  o -tolyl  compound  crystal¬ 
lises  in  long  needles,  m.  p.  123*5 — 124*5°;  the  m -tolyl  compound 
forms  glistening  leaflets,  m.  p.  101 — 102*5°;  and  the  p -tolyl  deriv¬ 
ative  forms  long  prisms,  m.  p.  149*5—151°. 

When  the  acids  are  boiled  with  methyl  alcohol  and  concentrated 
sulphuric  acid,  they  yield  internal  anhydrides,  namely,  the 

CO — 17  Ar 

5  :  5  -diph  e  n  yl-3 -aryl  1  hi  az  olid  -  2  :  4 -diones,  8}<^CPb  ,  as 

follows:  the  3-phenyl  derivative,  long,  glistening  prisms,  m.  p. 
147*5 — -148*5°;  the  o -tolyl  compound,  large,  granular  masses  of 
hexagonal  prisms,  m.  p.  108 — 109°;  the  m-tolyl  compound,  rect¬ 
angular  prisms,  m.  p.  96*5 — 97*5°;  the  p -tolyl  compound,  flat 
needles,  m.  p.  105*5 — 106*5°. 

Benzilic  and  thiobenzilic  acids  react  with  undiluted  phenyl- 
carbimide  at  100°  to  form  ,s-diphenylcarbamide.  It.  is  reported 
that,  this  substance  suffers  decomposition  to  a  certain  extent  when 
melted  (at  about  234°)  or  distilled  (about  260°).  J.  C.  W. 

Transformations  of  some  O-Esters  of  Arylated  or 
Alkylated  Thiocarbamic  Acids.  A.  Bettschart  and  A. 
Bistrzycki  {Helv,  Chim.  Acta,  1919,  2,  118 — 132). — In  their 
first  communication  on  the  condensation  of  benzilic  acid  with  aryl- 
thiocarbimides  in  the  presence  of  pure  acetic  and  sulphuric  acids 
(A.,  1915,  i,  245),  Becker  and  Bistrzycki  offered  an  explanation  of 
the  mechanism  of  the  unusual  reaction,  which  has  now  been  tested 
and  found  to  be  justified.  They  assumed  that  the  first  product 
was  the  expected  O-ester,  NHAr-CS-0*CPh2*C02H.  Attempts  to 
isolate  such  esters  have  failed,  but  closely  related  substances,  with 
which  the  theory  can  be  tested,  have  now  been  obtained  by  the 
action  of  the  thiocarbimides  on  the  sodium  compound  of  benz- 
hydrol  dissolved  in  xylene.  These  esters  may  be  transformed 
readily  into  the  ^-esters,  NHAr-CO-S’CHPl^,  by  boiling  with 
glacial  acetic  acid,  although  in  the  case  of  the  phenyl  compound 
many  other  methods  have  been  found,  including*  heating  at 
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130 — 135°,  or  treatment  with  cold  hydrochloric  acid.  The  trans¬ 
formations  by  means  of  acids  are  explained  by  assuming  that  a 
little  benzhydrol  is  liberated  by  hydrolysis,  and  is  then  attached  at 
the  -CIS  group  in  the  form  of  its  acetate  or  chloride,  which  is  then 
eliminated  again  from  the  other  position.  Theoretically,  therefore, 
a  trace  of  such  an  ester  should  cause  the  transformation  of  an 
unlimited  amount  of  0 -ester  into  6-ester,  and  the  whole  theory 
is  neatly  proved  by  the  fact  that  the  change  can  indeed  be  brought 
about  by  heating  with  a  small  quantity  of  benzhydryl  acetate  or 
bromide  in  toluene,  thus : 

/S-CHPh2 

NRPh-CS’O-CHPh,  — NHPh-C-/ Br  (or  OAc) 

\u-CHPb, 

NHPh#GOS'CHPb2  -f  CHPlyBr  (or  OAc) 

The  following  O -benzhydryl  N -arylthiocarbamates  are  described; 
their  isomerides  have  been  made  in  the  above  manner,  but  are  also 
mentioned  in  the  previous  abstract :  The  phenyl  derivative,  quad¬ 
ratic  prisms,  m.  p.  123~—123‘5° ;  the  o-tolyl  compound,  m.  p. 
123*5 — 124°  (decomp.);  and  the  p -tolyl  compound,  decomp.  126*5°. 
O -Benzhydryl  N -all ylt hi o carbamate , 

CH2:CH-CH2-NH-CS-0-CHPh2, 

has  also  been  prepared,  in  quadratic  prisms,  m.  p.  59*5— 61 '5°,  and 
converted  into  the  isomeride,  CH2ICH-CH2-NH-CO-S*CHPh2, 
which  forms  very  long  prisms,  m.  p.  114*5 — 116*5°. 

This  transformation  seems  to  depend  on  the  nature  of  the  group 
which  wanders,  for  the  benzyl  derivative,  NHPh'CS’O'CHoPh,  is 
not  so  changed  by  acetic  acid. 

Benzilic  acid  will  not  condense  with  alkylthiocarbimides  under 
the  conditions  employed  in  the  earlier  cases,  but  if  phosphoric 
oxide  is  added  as  well  as  sulphuric  acid,  the  same  kind  of  reaction 
takes  place.  Ordinary  mustard  oil  gives  N-allyl-S-benzhydrylthio- 
carbamate-a-carboxylic  acid,  CH2ICH*CH2*NH,C0*S,CPh2*C02H, 
prisms,  decomp.  about  133°,  which  is  quantitatively  converted  into 
a-thioldiphenylacetic  acid  by  boiling  with  1%  potassium  hydroxide 
(a  more  convenient  preparation  than  the  earlier  one,  loc.  cit),  or 
may  be  changed  into  the  above  6-benzhydryl  A-allylthiocarbamate 
by  heating  with  pyridine.  T$~isoBiityl-S-be?izhydrylthiocarbamate- 
a-carboxylic  acid,  rhombic  tablets,  m.  p.  123 — 1*24°  (decomp.),  and 
S -benzhydryl  N-iso butylthiocarbaniate,  long,  silky  prisms,  m.  p. 
73*5 — 75°,  have  also  been  obtained. 

In  the  hope  of  getting  a  normal  0 -ester  from  benzilic  acid  and 
phenylthiocarbimide,  these  substances  have  been  heated  together 
without  diluents  at  100°.  A  reaction,  represented  by  the  equation 


0H*CPh2-C02H  +  2NPhICI 


s=co2+b2s  +  s< 


CPbo-CINPh 
CO— NPh 


was  found  to  take  place,  the  product  being  &-phe?iylimino-3  :5  :5- 
t  riph  e  nylthiaz  oUd-2-one ,  which  crystallises  in  prisms,  m.  p. 
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162'5 — 163'5°,  and  yields  the  3  :  5  :  5-triphenylthiazolid-2  : 4-dione, 
mentioned  in  the  previous  abstract,  when  boiled  with  acetic  and 
sulphuric  acids.  J.  C.  W. 

Preparation  of  Benzaldehyde.  The  Dow  Chemical  Company 
(U.S.  Pat.,  1272522).— Benzyl  bromide  is  mixed  with  a  solution  of 
sodium  nitrate  or  calcium  nitrate,  and  the  mixture  is  heated  at 
about  the  boiling  point  with  constant  agitation ;  the  benzaldehyde 
produced  is  then  separated  from  the  aqueous  solution  of  sodium 
bromide  and  nitrous  acid.  The  reaction  takes  place  between  equi- 
molecular  proportions  of  benzyl  bromide  and  sodium  nitrate,  and 
the  benzaldehyde  is  practically  a  pure  product,  whereas  that  pro¬ 
duced  with  benzyl  chloride  and  lead  nitrate  is  always  contaminated 
with  benzoic  acid.  J.  F.  B. 

Preparation  of  Polymethylcydohexenones  of  the  Irone 
Type.  L.  Ruzicka  (Helv.  Chim ,  Acta,  1919,  2,  144 — 161). — For 
the  synthesis  of  perfumes  of  the  type  of  irone,  the  author  argues 
that  it  is  important  to  start  from  compounds  in  which  the  ethylene 
linking  in  the  cyc/ohexeiie  ring  is  already  fixed,  such  methods  as 
those  described  by  Merling  and  Velde,  for  example  (A.,  1909, 
i,  479),  being  open  to  question  on  this  point.  The  conversion  of 
a  cy  c/ohexenone  of  the  desired  type  into  irone  or  a  similar  com¬ 
pound  would  be  quite  a  simple  matter ;  thus : 

C  M  e2  CMe2  CMe2 

CH^CO  — >  CH^CH-CHO  — C^^CH-CHICH-COMe 

CH  CHMe  CH  CHMe  CH  CHMe 

\/  \/  \/ 

CH2  uFT.2  uH2 

The  present  communication  describes  the  preparation  of  two  such 
cyc/ohexenones,  but  the  yields  are  so  poor  that  further  develop¬ 
ments  along  these  lines  seem  to  be  useless. 

The  desired  cyc/ohexenones  should  be  most  readily  obtained  from 
the  corresponding  unsaturated  dicarboxylic  acids,  and  these  from 
5-ketonic  esters  by  Reformatzky’s  method.  The  chief  obstacle  is 
the  closing  of  the  ring  in  the  case  of  the  dicarboxylic  esters.  Two 
examples  are  given. 

A.  Preparation  of  the  Z-Iietonic  Esters, — 5-Ketohexoic  acid  may 
be  prepared  most  readily  by  the  interaction  of  ethyl  sodioaceto- 
acetate  and  ethyl  /3-iodopropionate.  With  suitable  apparatus,  it 
may  also  be  obtained  by  heating  dihydroresorcinol  with  barium 
hydroxide  and  water  at  150°.  A  third  method,  giving  poor  results, 
is  as  follows :  fresh  ethyl  methylenemalonate  is  treated  with  ethyl 
sodioacetoacetate  solution  at  0°,  and  the  ethyl  $-ketopentane-aay- 
tricarhoxylate  so  formed,  b.  p.  198 — 200°/ 15  mm.,  is  boiled  with 
dilute  hydrochloric  acid.  The  8-ketohexoic  acid  is  readily  esterified 
by  boiling  with  alcohol  containing  a  little  hydrogen  chloride. 

Ethyl  i-keto-a-methylhexoate ,  b,  p.  1 10— 11 2°/ 13  mm.,  and  the 
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free  acid,  b.  p.  157 — -159°/ 13  mm.,  are  prepared  by  the  interaction 
of  a  solution  of  ethyl  sodioacetoacetate  and  ethyl  methylacrylate, 
followed  by  boiling  the  ethyl  e-ketohe,xane-fi?>~ di ca rhoxylate  so 
formed,  b.  p.  152 — 15 6°/ 12  mm.,  with  hydrochloric  acid. 

Ethyl  5-keto-aa-dimethylhexoate,  b.  p.  110 — 115°/ 13  mm.,  is 
obtained  from  the  acid,  this  being  formed  by  heating  methyl 
4  :  6-diketo-2  :  2-dimethyk7/rA>hexane-l~carboxylate  (from  mesityl 
oxide  and  methyl  sodiomalonate)  with  barium  hydroxide  and  water 
at  150°  (compare  Bredt,  A.,  1898,  i,  264). 

B.  Condensations  of  the  h-Ketonic  Esters  with  Ethyl  a-Bromo- 
iso butyrate. — These  condensations  are  brought  about  by  means  of 
zinc  turnings,  and  the  lactonic  esters  are  isolated  in  the  usual  way. 
Ethyl  8-ketohexoate  gives  the  lactone  of  §  -  hydroxy -e-carhe  tho  xy- 


$  e  -  dim  e  t  hylh  e  p  t  oi  < 


C02Et-CMe2-CMe-0H2*CB2 
6 — CO - CH  ’ 


176 — 177°.  Ethyl  5-keto-a-methylhexoate  yields  the  lactone  of 
d - hyd roxy-e- curb e thoxy- ade-trime thylh eptoi c  acid ,  b.  p.  169 — 171°/ 
12  mm.,  and  the  third  ester  produces  the  lactone  of  h-hydroxy -e- 


carbethoxy-aaSe-tetramethylheptoic  acid ,  b.  p.  170 — 175°/ 12  mm. 
C.  Hydrolysis  of  the  d- Lactonic  Esters. — The  first  two  lactones 


are  readily  hydrolysed  to  the  esters  of  unsaturated  dicarboxylic 
acids  by  boiling  them  with  alcoholic  hydrogen  bromide,  but  the 
third  lactone  has  a  very  stable  ring,  ^y-Dimethyl-^-hexene-&C 
dicarboxylic  acid ,  C  O  2H  *  CM  e  o  ■  C  M  e  I C  H  •  C 11 2  ■  C  H  2  •  CO  2  H ,  from  the 
first  lactone,  forms  stout  needles,  m.  p.  108 — 109°,  gives  an  ethyl 


ester,  b.  p.  153 — 157°/ 12  mm.,  and*  yields  acetic,  zVobutyric,  and 
succinic  acids  on  oxidation  with  permanganate.  /3 y-J) im e t hyl-^y- 
hepf e n  e-fil^-d icarb  oxyli c  acid,  from  the  second  lactone,  has  m.  p. 


84 — 85°,  and  its  ethyl  ester  has  b.  p.  153 — 157°/ 12  mm. 

D.  Preparation*  of  the  Bolyni e t hyl  cycle  h e x e n o n e s . — When  the 
ester  of  the  above  hexenedicarboxylic  acid  is  boiled  with  sodium 
powder  in  benzene,  it  yields  a  small  quantity  of  ethyl  A-keto-2  : 3 : 3- 
trimethyl-&L-csyclohexene-\-c,arboxylate,  most  of  the  material  suffer¬ 
ing  complex  condensation.  This  ester  gives  2:3:3 -trim  ethyl- b?-- 
cyc\ohexen-4:-one  on  hydrolysis,  b.  p.  85 — 90°/ 12  mm.;  semicarb - 
azone ,  m.  p.  168 — 171°.  When  methylated  and  then  hydrolysed,  it 
also  forms  2:3:3:  5-tetramethyl-&l-cyclohexen-4:-one,  b.  p. 


90°/ 12  mm.;  semicarb  azone,  m.  p.  196 — 197°. 

Displacement  of  the  ethylene  linking  occurs  if  the  unsaturated 
dicarboxylic  acids  are  heated  with  acetic  anhydride  and  then  dis¬ 
tilled.  The  hexenedicarboxylic  acid  yields  3:4: 4-t  n  methyl-^1 - 
cyc\ohexen-5-one,  b.  p.  85 — 90°/ 14  mm.,  semicarb  azone ,  m.  p. 
185 — 187°,  which  may  be  reduced  by  sodium  and  alcohol  to  1:2:2- 
trimethylcyclohexan-3-ol,  b.  p.  85 — 87°/ 15  mm.  The  hepetenedi- 
carboxylic  acid  yields  3  :4  :4  :  S-tedramethyl-^-cyclohexefi-S-one, 
b.  p.  80— 85°/13  mm.;  semicarbazone ,  m.  p.  178—179°. 

J.  C.  W. 


The  Reduction  of  Aromatic  Ketones.  W.  D.  Cohen  (Bee. 
trav ,  Chim ,,  1919,  38,  113 — 131). — In  continuation  of  previous 
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work  (compare  this  vol.,  i,  124),  the  author  has  studied  the  reduc¬ 
tion  of  a  number  of  substituted  benzophenones  by  aluminium 
amalgam  in  alcohol,  and  determined  the  proportions  of  substituted 
benzhydrol  and  benzopinacone  formed  in  each  case.  The  propor¬ 
tion  of  benzhydrol  to  benzopinacone  is  found  to  depend  directly  on 
the  velocity  with  which  the  pinacone  is  decomposed  in  alkaline 
solution  to  give  the  hydrol  and  the  ketone.  Thus,  then  aluminium 
amalgam  is,  at  the  moment  of  reduction,  a  slightly  alkaline  reagent 
and  promotes  the  secondary  reaction,  the  products  of  which  are 
dependent  on  the  velocity  with  which  the  primary  product,  the 
pinacone,  is  attacked.  The  course  of  the  reaction  in  the  reduc¬ 
tion  of  benzophenone  consists  of  the  preliminary  formation  of 
diphenylhydroxymethyl,  CPh2*OH,  which  is  immediately  trans¬ 
formed  into  pinacone. 

o -C  hi  or  o  phenyl  p -tolyl  ketone,  m.  p.  99*5°,  is  obtained  by  the 
condensation  of  o-chlorobenzoyl  chloride  with  toluene  in  the 
presence  of  aluminium  chloride.  It  yields  2-chloro-4:f -viethylb enz- 
hydrol ,  m.  p.  67°,  and  2  -  chi  oro-4  '-methylh  e  nzopin  acone,  m.  p. 
175— -176°.  p -Chloro  phenyl  p  -tolyl  ketone ,  m.  p.  118°,  similarly 
prepared,  gives  only  the  corresponding  hydrol ,  m.  p.  67-5°,  by 
reduction  in  neutral  solution,  and  the  pinacone ,  m.  p.'178°,  by 
reduction  in  acid  solution.  W.  G. 

Some  Ketone  Condensation  Reactions.  Sven  Bodforss 
(Ber.y  1919,  52,  [J5],  142 — 145). — The  author  has  shown  (A.,  1917, 
i,  223;  1918,  i,  229)  that  Widman’s  reaction  (A.,  1913,  i,  1219; 
1916,  i,  406;  1917,  i,  221)  is  not  a  general  one  for  aldehydes.  It 
is  of  interest,  therefore,  to  ascertain  what  course  the  Erlenmeyer 
reaction  will  take  when  derivatives  of  chloroacetic  acid  other  than 
the  ethyl  ester  are  employed.  An  alcoholic  solution  of  benz- 
aldehyde  (1J  mols.)  and  chloroacetanilide  cooled  in  a  freezing  mix¬ 
ture  yields  by  treatment  with  sodium  ethoxide  solution  and  sub¬ 
sequent  acidification  with  dilute  acetic  acid  a&-orid 'o- phenyl pro- 
CUPh 

pionanilide,  JL  _ ^CH’CO'NHPh,  colourless  needles,  m.  p.  142°. 

Phenyl  afi-dt clil or o-fi-m-nitro phenyl 'ethyl  ketone , 

C0Ph*CHCl-CHCl*Cf)H4*N02, 

colourless  crystals,  m.  p.  148°,  is  obtained  by  saturating  a  glacial 
acetic  acid  solution  of  co-chloroacetophenone  and  m-nitrobenz- 
aldehyde  with  hydrogen  chloride  in  the  cold,  and  also  by  leading 
chlorine  into  a  solution  of  phenyl  w-nitrostyryl  ketone  in  the  same 
solvent. 

Cuminaldehyde  and  acetophenone,  condensed  by  means  of 
methyl-alcoholic  sodium  methoxide,  yield  phenyl  iso  pro  pyhtyryl 
ketone ,  C^Pr^CHICH-COPh,  b.  p.  225— 227°/ 15  mm.'  (slight 
decomp.),  which  forms  a  dihromide ,  needles,  m.  p.  119 — 119*5°. 

C.  S. 

Theory  of  Colour  Lakes.  Action  of  Potassium  Ferri- 
cyanide  on  Alizarin  in  Alkaline  Solution  and  the  Constitu¬ 
tion  of  Hydroxyanthraquinones.  Oskar  Baudisch  (Ber.,  1919, 
52,  [B],  146 — 147). — A  claim  of  priority  over  Scholl  and  Zinke 
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(this  vol.,  i,  25.  Compare  also  Baudisch,  A.,  1917,  i,  356,  556; 
Baudisch  and  Klaus,  ibid.,  i,  331).  C.  S. 

Optically  Active  Pinene  Nitrosochloride,  and  Synthetic 
Active  Pinene.  E.  Y.  Lynn  ( J .  Amer.  Ghem .  Soc 1919,  41, 
361—368). — In  the  preparation  of  the  nitrosochloride  from  pinene 
by  Wallach  s  method,  it  is  well  known  that  the  yield  of  crystalline 
product  varies  inversely  with  the  optical  activity  of  the  specimen, 
whilst  the  mother  liquor  remains  blue  for  some  time  with  the  most 
active  oils.  An  obvious  suggestion,  therefore,  is  that  the  active 
nitrosochlorides  are  more  soluble  than  the  inactive  one,  but  Tilden 
offered  another  explanation  of  the  poor  yield  (T.,  1904.  85, 
759 — 764).  By  varying  the  conditions  of  the  experiment,  some¬ 
what  better  yields  may  be  obtained  and  the  active  nitrosochlorides 
actually  isolated. 

Equal  volumes  of  pinene,  ethyl  nitrite,  and  alcohol  are  mixed 
and  treated  at  —5°  with  the  requisite  amount  of  hydrogen  chloride 
dissolved  in  alcohol.  Crystals  of  inactive  pinene  nitrosochloride 
are  removed  after  half  an  hour,  and  the  mother  liquor  is  then 
diluted  with  alcohol  and  left  at  — 10°,  when  the  active  modification 
gradually  separates.  The  dextro-variety  was  obtained  in  this 
instance  from  American  turpentine,  and  the  lsevo-modification  from 
Oregon  or  Canada  balsams.  Active  pinene  nitrosochloride  crystal¬ 
lises  in  transparent  or  cotton-like  needles,  m.  p.  81 — 81*5°, 
Md  ±  322°,  and  is  appreciably  soluble  in  most  organic  media.  It 
reacts  with  benzylamine  to  form  the  compound 

C10Hl6:N*O*NH'CH2Ph, 

m.  p.  144 — 145°,  [a]D  ±92°  in  acetone,  and  with  piperidine  to  give 
a  similar  compound,  crystallising  in  rosettes,  m.  p.  84°,  [a]D  ±50°. 
With  alcoholic  alkali  hydroxide,  it  reacts  to  form  nitrosopinene,  and 
with  aniline  to  give  aminoazobenzene  and  active  pinene;  b.  p. 
155 — 159°,  ftjy  l-470,  [a]B  ±53*75°  in  4%  alcoholic  solution.  This 
“  regenerated <7-pinene  gave  an  inactive  hydrochloride,  like  the 
natural  product. 

The  existence  of  active  nitrosochlorides  in  the  mother  liquors 
does  not  by  any  means  fully  account  for  the  poor  yields.  Even 
inactive  pinene  only  gives  about  50%  of  the  theoretical  yield.  As 
the  blue  solution  deposits  its  colourless  crystals,  a  gas  is  evolved 
which  Tilden  suggested  might  be  nitrous  oxide.  It  is  now  con¬ 
clusively  proved  to  be  nearly  pure  nitrogen,  and  its  volume  agrees 
closely  with  that  of  the  nitrogen  unaccounted  for.  The  mother 
liquor  has  been  briefly  examined,  and  found  to  be  a  complex 
mixture.  J.  C.  W. 

Keto  cineole.  Guido  Cusmano  ( Gazzetta ,  1919,  49,  i,  26 — 38). — 
When  heated  with  ethyl  alcohol,  a-terpineol  nitrosochloride  is  con¬ 
verted  in  satisfactory  yield  into  keto-cineole-oxime,  and  this  with 
nitrous  acid  gives  quantitatively  the  pernitroso-compound,  from 
which  the  free  ketone  is  obtained,  also  quantitatively,  by  treatment 
with  concentrated  aqueous  ammonia  (compare  Cusmano  and  Linari, 
A.,  1912,  i,  272). 
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Saturated  cyclic  ketones  containing  ten  carbon  atoms  in  the 
molecule  and  possessing  the  •CO*CH2’  grouping  and  the  general 
structure  of  keto-cineole  may  be  divided  into  two  groups : 
(1)  menthoiie,  tetrahydrocarvone,  and  tanacetone,  and  (2)  camphor 
and  pinocamphone.  All  show  the  same  reactions  of  the  carbonyl 
and  of  the  adjacent  methylene  group,  and  opening  of  the  funda¬ 
mental  hexamethylene  nucleus  between  the  carbonyl  and  the 
neighbouring  tertiary  (or  quaternary)  carbon  atom  is  possible  in 
all  cases ;  rupture  between  the  carbonyl  and  the  methylene  in  addi¬ 
tion  is,  however,  possible  only  with  the  ketones  of  the  second  group. 
With  the  latter,  which  possess  a  “bridge,”  keto-cineole  must  be 
classed.  Keto-cineole  exhibits  marked  physiological  activity,  which 
is  to  be  investigated. 

Reduction  of  keto-cineole  oxime  by  means  of  sodium  and  boiling 
amyl  alcohol  yields  as  one  product  an  atninodneole ,  which  forms  a 
crystalline  platini chloride,  (C10H17O*NH.2)2,H2PtCl6,2H2O,  m.  p. 
233°  (decomp.). 

Inactive  keto-cineole  forms  shining,  white,  lamellar  crystals, 
m.  p.  42°,  and  yields  a  semicarbazone ,  m.  p.  220°,  and  a  phenyl- 
Kydrazont ,  C10HlfiO!N2HPh,  m.  p.  about  160°,  which  gradually 
loses  phenylhydrazine. 

The  use  of  inactive  a-terpineol  mixed  with  some  of  the  dextro¬ 
rotatory  form  results  in  the  formation  of  inactive  and  active  keto- 
cineole-oximes.  The  active  oxime  forms  prismatic  crystals,  m.  p. 
168°,  [ce]d  in  methyl  alcohol  —11*8°.  The  active  keto-cineole 
forms  colourless,  lamellar  crystals,  m.  p.  about  50°,  [a]5  —  44'0°. 

Although  keto-cineole  contains  two  asymmetric  carbon  atoms,  the 
optical  activity,  as  is  shown  by  the  scheme  of  the  synthesis, 
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is  due  only  to  the  one  marked  with  an  asterisk,  this  being  pre¬ 
existent  in  the  active  a-terpineol.  T.  H.  P. 


Halogenated  Compounds  of  Keto-cineole.  Guido  Cusmano 
(A  tti  R .  Accad .  Lined ,  1919,  [v],  28,  i,  78 — 83.  Compare  pre¬ 
ceding  abstract). — Keto-cineole  is  readily  converted  into  mono- 
chloro-(or  monobromo-)keto-cineole  (annexed  formula),  but  further 

halogenation  results  in  the  formation  of  deriv¬ 
atives  of  carvomenthone  (tetrahydrocarvone). 
The  structure  of  the  monohalogenated  com¬ 
pounds  is  established  by  the  action  of 
potassium  permanganate  (three  atoms  of 
oxygen  per  molecule  of  halogen  derivative)  or 
of  dilute  potassium  hydroxide  solution,  which 
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converts  them  into  eineolic  acid,  this  reaction  being  similar  to  the 
transformation  of  analogous  camphor  derivatives  into  camphoric 
acid.  When  treated  with  hydrogen  bromide  in  ethereal  solution, 
keto-cineole  yields  1  : 8-dibromocarvo.menthone  (Joe.  cit.) ;  the 
latter,  and  not  1:3: 8-tribromocarvomenthone,  is  also  obtained  by 
the  action  of  hydrogen  bromide  on  monobromoketo-cineole  under 
similar  conditions,  transformation  of  the  cineole  “  bridge  ”  being 
accompanied  by  elimination  by  reduction  of  the  bromine  atom 
from  the  methylene  group  next  to  the  carbonyl. 

Monochloroketo-cineole ,  C10H15O2Cl,  forms  shining,  elongated 

prisms,  m.  p.  78°,  and  volatilises  unchanged  (compare  Cusmano, 
this  vol.,  ii,  61). 

Mono  b romohet  o -  cin  eole ,  C10H15O2Br,  forms  transparent,  colour¬ 
less,  prismatic  crystals,  m.  p.  about  90°,  and  when  volatilised  emits 
an  odour  of  keto-cineole.  By  bromine  (2  atoms  per  mol.)  in 
chloroform  solution,  it  is  converted  into  a  com pound which 
crystallises  in  nacreous,  lamellar  crystals,  m.  p.  143°,  and  appears 
to  be  a  tetrabromotetrahydrocarvone,  C30H14OBr4.  T.  H.  P. 

Digitalis  Glucosides.  XXXIX.  H.  Kiliani  (. Ber 1919,  52,  [B], 
200 — 205). — After  many  years  of  disappointment,  the  author  has 
now  succeeded  in  degrading  a  compound  of  the  digitalis  series, 
namely,  digitogenic  acid  (A.,  1902,  i,  46),  to  simpler  substances 
which  may  open  up  the  way  to  a  final  elucidation  of  the  composition 
of  the  glucosides. 

When  heated  at  100°  with  ten  times  its  volume  of  50%  alcohol 
and  concentrated  hydrochloric  acid  in  the  proportion  25:1,  digito- 
genic  acid  is  hydrolysed  to  a  lactone ,  C8H1902  (this  may  be  corrected 
in  the  future),  m.  p.  93°,  [a]D  —  79*5°,  and  a  monobasic  acid, 
CoQpTggOg  (or  C20H30O6),  which  crystallises  well  from  diluted  acetic 
acid  with  0‘5H2O,  has  m.  p.  112°,  [a]D  —79-8°,  and  forms  a 
magnesium  salt  with  6H20.  J.  C.  W. 

Saponins.  I.  E.  Winterstein  and  M.  Maxim  (Helv.  Chim. 
A  eta,  1919,  2,  195 — 203). — A  short  summary  of  the  present  know¬ 
ledge  of  saponins  is  given,  and  attention  is  directed  to  the  need 
for  more  extensive  studies  of  the  sapogenins  which  remain  when 
these  glucosides  are  hydrolysed.  For  a  preliminary  investigation 
of  this  sort,  the  authors  have  chosen  the  saponins  of  the  horse- 
chestnut  and  the  soap-berry  (8a  pi  nd  u*  *  a  ponarui).  These  may  be 
isolated  as  follows.  The  crushed  or  powdered  material  is  extracted 
with  ether,  then  with  warm  95%  alcohol  in  the  presence  of  calcium 
carbonate,  and  the  alcoholic  extract  is  evaporated,  diluted  with 
water,  and  digested  with  lead  hydroxide  for  several  days.  After 
filtering  and  removing  lead  from  the  filtrate,  the  solution  is  con¬ 
centrated  in  a  high  vacuum.  For  the  further  purification  of  the 
saponins,  dialysis  may  be  advisable,  as  the  plant  material  contains 
a  good  deal  of  sucrose. 

Horse-chestnut  saponin  is  readily  hydrolysed  by  dilute  acids  in 
the  eold.  Sapindus  saponin,  however,  is  only  partly  degraded  by 
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cold  acids.  It  appears  to  be  a  mixture  of  glucosides,  which  gives 
a  mixture  of  pentosides  when  partly  hydrolysed  (‘*  initial 
sapogenins  ”),  these  being  converted  into  the  ‘  end  sapogenins’'  by 
means  of  warm  acids.  A  pentoside  is  also  formed  when  the 
saponin  is  left  with  dilute  hydrogen  peroxide  at  40°  for  some  days. 
The  sugars  present  include  <7-fructose  and  <7-glucose,  and  rhamnose 
and  arabinose  in  the  ratio  1:2  or  1:3,  and  the  approximate  com¬ 
position  of  the  saponin  is  roughly  33 — 35%  “  end  sapogenin,”  45% 
hexoses,  and  15%  pentoses. 

Sapindus  saponin  may  be  brominated  in  methyl-alcoholic  solu¬ 
tion.  The  product  has  just  the  same  foaming  power  as  the  original 
saponin,  but  is  no  longer  haemolytic  ;  in  fact,  it  hinders  the  haemo¬ 
lytic  activities  of  other  saponins. 

Only  about  6  grams  of  pure  sapogenin  can  be  obtained  from 
100  grams  of  the  crude  saponin.  The  compound ,  C18H28Os,  has 
m,  p.  319°,  forms  a  mono-acetate,  gives  a  fluorescent  dye  when 
condensed  with  resorcinol,  and  yields  naphthalene  derivatives  on 
oxidation.  J.  C.  W. 

Curcumin.  Praphulla  Chandra  Ghosh  (T.,  1919,  115  , 
292—299). 

Tannins.  I.  Hamameli-tannin.  Karl  Freudenberg  ( Ber ., 
1919,  52,  [B],  177 — 185). — Although  the  constitutions  of  Chinese 
and  Turkish  tannins  have  been  elucidated  in  all  essential  points 
by  the  work  of  Fischer  and  his  collaborators  (1912 — 1918),  the  last 
remaining  problems  will  evidently  require  time  for  their  solution, 
because  these  naturally  occurring  amorphous  substances  are  very 
probably  inseparable  mixtures  of  very  nearly  related  polygalloyl- 
glucoses.  GriittneFs  hamameli-tannin  is,  however,  a  crystalline, 
and  therefore  probably  individual,  substance.  With  regard  to  its 
constitution,  the  only  fact  known  is  that  it  contains  gallic  acid 
and  a  new  sugar  (Fischer,  A.,  1913,  i,  1352).  Titration  shows  that 
there  is  no  free  carboxyl  group.  By  treatment  with  diazomethane 
in  acetone  solution,  hamameli-tannin  yields  a  friable  methyl 
derivative  which  yields  gallic  acid  trimethyl  ether  by  hydrolysis 
with  A -sodium  hydroxide.  The  prolonged  treatment  with  5% 
sulphuric  acid  required  to  hydrolyse  the  tannin  also  causes  changes 
in  the  sugar  produced.  The  author  has  therefore  hydrolysed  a 
dilute  aqueous  solution  of  the  tannin  covered  with  toluene  with 
tannase  (the  preparation  of  which  is  described ;  dextrose  must  be 
removed),  and  obtained  gallic  acid  and  a  sugar  (calculated  as  a 
hexose)  in  quantities  corresponding  with  the  formula  of  a  digall oyl- 
hexose. 

The  sugar,  which  has  been  obtained  only  as  a  yellow,  viscous, 
laevorotatory  syrup,  has  not  been  identified;  it  appears  to  contain 
a  normal  chain  of  six  carbon  atoms.  C.  S. 

Formation  of  Flavone  or  Coumarone  Derivatives  from 
Hydroxychalkones.  J.  Tambor  and  Hans  Gubler  ( Helv .  Chim. 
Acta ,  1919,  2,  101 — 111). — Tambor  has  recently  developed  an  easy 
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method  for  the  synthesis  of  hydroxyflavones,  namely,  by  the 
action  of  alcoholic  potassium  hydroxide  on  the  dibromides  of  acet- 
oxychalkones  (A.,  1916,  i,  831),  and  Oesterle  and  Kueny  have 
used  this  process  in  showing  the  connexion  between  homoeriodictyol 
and  luteolin  (A.,  1917,  i,  703).  It  is  now  shown,  however,  that 
flavones  are  not  always  formed,  coumarones  or  coumaranones 
resulting  in  some  cases.  Whether  the  five-  or  six-membered  oxygen 
ring  is  formed  seems  to  depend  on  the  position  of  the  substituents 
in  the  aldehyde  component  of  the  chalkone. 

2l :4f  :  2-Trihydroxy  chalkone  (2  : 4-dihydroxyphenyl  2-hydroxy- 
sty  ryl  ketone)  (Goschke  and  Tambor,  A.,  1912,  i,  195)  is  converted 
into  the  triacetate ,  glistening  needles,  m.  p.  170 — 171°,  and  the 
dibromide  of  this,  which  crystallises  in  long  needles,  m.  p.  144°,  is 
warmed  with  alcoholic  potassium  hydroxide,  and  thus  condensed 


to  2! :  4 ! -dihyd  roxy~\ -h en zoylco u m aro n e, 


w< 


u-c-co-ty^oH) 

—OH 


2 


This  crystallises  as  a  woolly  mass  of  yellow  needles,  m.  p.  144°, 
forms  a  colourless  diacetate,  m.  p.  119°,  and  may  be  synthesised 
by  the  condensation  of  resorcinol  with  coumarilic  chloride  in  the 
presence  of  aluminium  chloride. 

The  methyl  ethers  of  this  coumarone  are  not  easily  obtained  by 
direct  ,m ethylation.  They  have  been  prepared 'by  Rap’s  method 
for  synthesising  1-benzoylcoumarones  (A.,  1896,  i,  303),  namely, 
by  the  interaction  of  salicylaldehyde  and  the  mono-  or  di-methyl 
ethers  of  w-ehlororesacetophenone  (A.,  1918,  i,  395).  2! -Hydroxy- 

4/ -m,ethoxy~\-benzoylcoiimarone  forms  small,  lemon-yellow  tablets, 
m.  p.  253°  (decomp.),  and  its  acetate  has  m.  p.  166°;  2/:4 !-dirneth- 
oxy-l-hejizoylcounuirone  forms  colourless  prisms,  m.  p.  102°.  Other 
benzoylcoumarones  prepared  incidentally,  in  the  same  way,  include 
2/ -hydroxy -4!  :  Q-dimethoxy-l-benzoylcoutiucrone,  dark,  yellow  tab¬ 
lets,  m.  p.  253°  (decomp.)  ( acetate ,  in.  p.  180°),  from  2-hydroxy- 
3-niethoxybenzaldehyde  and  w-chlororesacet-ophenone  monomethyl 
ether,  and  4:f~hydroxy-6-methoxy-l-benzoylcoiimarone ,  small,  dull 
yellow  prisms,  m.  p,  189°,  from  the  same  aldehyde  and  to-chloro- 
p-hy  droxyacetophenone . 

The  influence  of  the  position  of  the  substituents  is  further  illus¬ 
trated  by  another  example.  2-Acetoxyphenyl  d-methoxystyiyl 
ketone  dibromide  yields  p-methoxybenzylidenecoumaranone  when 
treated  with  concentrated  potassium  hydroxide  (Herstein  and 
Kostanecki,  A.,  1899,  i,  369),  whereas  2-acetoxyphenyl  2-methoxy- 
styryl  ketone  dibromide  gives  2/-methoxyflavone.  o-Hydroxy- 
acetophenone  and  o-methoxybenzaldehyde  are  condensed  by  means 
of  sodium  hydroxide  to  2 -hydroxy phenyl  2-methoxystyryl  ketone , 
vellow  needles,  m.  p.  112°,  the  acetate  of  which,  m.  p.  64°,  is  con¬ 
verted  into  the  dibromide ,  OAc-CGH4-CO-CHBr-CHBr-C6H4-OMe, 
m.  p.  101°  (decomp.),  and  then  into  2/-methoxyfLavone  (2/-methoxy- 
2-phenyl-y-benzopyrone),  m.  p.  103°,  as  indicated  (compare  A.,  1912, 
i.  486).  For  comparison  with  o-methoxyb e nzylid c necoumaxanon e , 
this  has  been  synthesised  from  coumaranone  and  mmethoxybenz- 
aldehyde;  it  crystallises  in  straw-yellow  prisms,  m.  p,  175°. 
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Other  be  my!  id e  neeou  marunnn  c*,  prepared  from  suitable 
aldehydes  and  coumaranone,  are  as  follows:  %di  yd  ethoxy-, 

yellow  needles,  m.  p.  212°  (decomp.)  ( acetate ,  very  pale  yellow, 
silky  needles,  m.  p.  176°);  2:3 -dimethoxy-,  long,  pale  yellow 
needles,  m.  p.  130°  ;  2  :4-o6 ni ethoxy-,  slender,  bright  yellow  needles, 


m.  p.  182- -183°;  4 -dimethyl amino-,  ,C6H4*NMe2? 


very  dark  red  needles,  m.  p.  170 — 172°. 


J.  C.  W. 


Alkylated  Coumaranones ,  especially  1:1:  4-Trimethyl 
coumaranone.  K.  von  Auwers  and  H.  Schuttk  ( Ber 1919,  52, 
[7i],  77 — 92). — The  production  of  O-  and  of  6-alkyl  derivatives  of 
certain  types  of  coumaranones  has  been  already  described  (Auwers, 
A.,  1912,  i,  484,  486).  The  parent  coumaranones  have  now  been 
examined.  1  : 4-Dimethylcoumaranone,  b.  p.  138 — -140° / 22  mm., 
which  is  best  purified  by  distillation  (A.,  1915,  i,  440),  yields  by 
acetylation  2-acefoxy-l  :  i-dim eth yl cotnnaron e , 

C,.H9Me<°(0  A  c^>CMe. 

stout  crystals,  m.  p.  29— -30°,  b.  p.  170*5 — 171 -5°/ 28  mm.,  which 
is  converted  into  1-chloro-  and  1-bromo-l  :  4-dimethylcoumaranone, 
respectively,  by  chlorine  or  bromine  in  carbon  disulphide  solution, 
and  easily  undergoes  fission  by  treatment  with  warm  acids,  being 
converted,  therefore,  by  p-nitrophenylhydrazine  hydrochloride  in 
aqueous-alcoholic  solution  into  4-hydroxy- w-tolyl  methyl  diketone 
di-/j-nitrophenylhydrazoiie  (A.,  1918,  i,  193). 

1  : 4-Dimethylcoiunaranone  forms  an  oxime ,  CJUHn02N,  colour 
less  needles,  m.  p.  129°.  The  ketone,  which  yields  chiefly  the 
O-methyl  derivative  by  shaking  with  methyl  sulphate  and  sodium 
hydroxide  solution  (A.,  1918,  i,  27),  is  converted  mainly  into 
1:1: 4-trimethylcoumaranone  by  boiling  with  methyl  iodide  and 
sodium  methoxide  solution,  or,  better,  by  treatment  with  sodamide 
and  methyl  iodide  in  ethereal  solution ;  in  the  former  method  about 
20%,  and  in  the  latter  about  5%,  of  the  O-ether  is  produced.  The 
6'-ether  is  separated  by  conversion  into  the  semicarbazone.  The 
proof  that  the  new  methyl  group  is  attached  in  position  1  is 
obtained  indirectly  by  showing  that  1  : 4-dimethylcoumaranone  by 
ethylation  and  4-methyl-l-ethylcoumaranone  by  methylation,  as 
above,  yield  the  same  1  :^-dimethyl-\-ethylcoumaranone,  b.  p, 
135 — 135*5°/18  mm.,  D4°  1'056,  i * 5359  (semicr/rbazon^,  colour¬ 
less  needles,  m.  p.  184 — 187°).  A  second  proof  is  furnished  by 
heating  1  : 1  : 4-trimethylcoumaranone  with  sodamide  in  boiling 
benzene  or  toluene,  whereby  a-p-toh/loxx/isobutyiam'ide, 

CGH4Me  •  O  ■  CMe.2  •  CO  •  NH2 , 

colourless  prisms,  in.  p.  84 — 85°,  is  obtained.  C.  S. 

Coumaranones  and  Hydrindones.  Karl  von  Auwers  and 
Elisabeth  Auffenberg  (Ber.,  1919,  52,  [5],  92 — 113). — In  con¬ 
nexion  with  the  conversion  of  benzylidene  derivatives  of  substituted 
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coumaranones  into  ilavonols  (Auwers  and  Pohl,  A.,  1914,  i,  981) 
and  the  fission  of  the  furan  ring  of  coumaranones  by  semicarbazide 
and  certain  arylhydrazines  (Auwers  and  Muller,  A.,  1918,  i,  27), 
the  evidence  hitherto  obtained  has  allowed  certain  generalisations 
to  be  made  regarding  the  influence  of  substituents  on  the  stability 
of  the  furan  ring  (Auwers  and  Muller,  Joe.  cit.).  To  fortify  this 
evidence,  the  behaviour  of  a  further  series  of  coumaranones  towards 
semicarbazide  and  towards  yMiitrophenylhydrazine  has  been 
examined.  The  coumaranone  is  treated  with  semicarbazide  hydro¬ 
chloride  (2^- — 3 1  mols.)  and  sodium  acetate  in  aqueous-alcoholic 
solution  at  40 — 50°  for  three  to  four  days,  or  is  heated  on  the  water- 
bath  for  a  few  hours  with  ;p-nitrophenylhydrazine  hydrochloride 
in  aqueous-alcoholic  solution ;  according  as  the  product  is  a  mono- 
or  di-semicarbazone  or  a  mono-  or  di-^-nitrophenylhydrazone,  the 
furan  ring  of  the  coumaranone  has  not  or  has  been  ruptured. 
Thus  4-methoxycoumaranone  yields  the  semicarbazone ,  C]0HuO8N„ 
colourless  needles,  m.  p.  225 — 226°,  5-m  ethoxy  coumaranone  yields 
the  semicarbazone,  C10HnO3N3,  faintly  yellow  needles,  in.  p. 
213 — 215°,  3 : 5-dimethylcoumaranone  yields  the  semicarbazone, 

CnH1302N3,  colourless  needles,  m.  p.  249 — 251°,  and  the  p -vitro- 
phenyJhydrazone ,  C1GH1;-03N3,  red  needles,  m.  p.  233°,  coumaranone 
yields  o -h?/d: roxyph en ylglyo xaldi-p-ni trophen ylh ydrazon e , 

oh-c6h4-c(:n*nh-c0h4-no,)-ch:n-nh-cch4*no2, 

brownish-red,  crystalline  powder,  m.  p.  about  265°,  5-methyl  - 
coumaranone  yields  2 -hydro  xy  -  p-  £  oly  hy  l  y  o  xnld  i-p -vitro  phenyl  hydr- 
azone ,  in.  p.  about  260°,  6-methylcoumaranone  yields  2- hydroxy - 
mdoIylplyoxaMi-p-mtrophenyJhydraz  one ,  C21H  lsO-N(i ,  brownish- 
violet,  crystalline  powder,  ni.  p.  about  270°,  5-methoxycoumaran- 
one  yields  2-hydroxy  -4  -  m  e  t  hoxyph  en  ylr/lyoxaJ  di-p-nltroph  e  n  yl  - 
hydrazone ,  Co1H180GN(5,  brownish-violet,  crystalline  powder,  m.  p. 
264°,  and  4-methoxycoumaranone  yields  2  -hydroxy-b-?nethoxy- 
phenylgiyoxaldi -p -nitrophenylhydrazori  e ,  reddish-brown ,  crystal¬ 
line  powder,  m.  p.  264°.  1 : 1 : 4-Trimethylcoumaranone  (preceding 

abstract)  yields  a  p-nitro  phenylhydrazon  e,  C17H1703N3,  canary- 
yellow  needles,  m.  p.  148°.  The  results  confirm  the  generalisations 
previously  made,  to  which  a  fourth  is  now  added,  namely,  the  furan 
ring  of  1  : 1-dialkylcoumaranones  is  characterised  by  its  special 
stability. 

Since  it  is  possible  that  the  varying  stability  of  the  coumaranones 
towards  ketone  reagents  may  be  conditioned  by  their  varying 
tendency  to  undergo  enolisation,  the  behaviour  of  the  substances 
during  acetylation  and  during  bromine  titration  by  Meyer  s  method 
has  been  examined.  No  differences  could  be  detected.  All  the 
coumaranones  acetylate  smoothly  (of  course,  provided  there  is  a 
hydrogen  atom  in  position  1).  Meyer's  bromine  method  shows 
that  the  coumaranones  in  question  (that  is,  coumaranones  which 
do  not  contain  an  acyl  substituent  in  position  1  [compare  Auwers, 
A.,  1912,  i,  484,  1009])  are  almost  entirely  ketonic  in  the  solid 
state,  in  the  fused  state,  and  even  after  keeping  in  alcoholic  solu¬ 
tion  for  several  days.  5-Methoxycoumaranone  yields  2-acetoxy-b- 
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??i ethox?/ co irma rone,  colourless  needles,  rn.  p.  74 — 76°,  by  treat¬ 
ment  with  cold  pyridine  and  acetyl  chloride,  and  3  : 5-dimethyl- 
coumaranone  yields  2aicetoxy-<6  ".h-elimethylcoiiniarone,  colourless 
needles,  m.  p.  65 — 66°,  by  boiling  with  acetyl  chloride,  and 
l-bronio-3 :  balimethylconniara/ioiie,  yellow  needles,  m.  p.  105°, 
softening  at  103°,  by  treatment  with  bromine  in  carbon  disulphide 
solution;  the  bromo-derivative  is  converted  by  sodium  carbonate 
in  boiling  aqueous  acetone  into  the  ether , 

(  CaH,Mef<g2>OH)  0, 

colourless  needles,  m.  p.  210 — -212°. 

Since  a-hydrindones  are  allied  to  coumaranones  in  structure,  it 
is  not  impossible  that  they  also  might  be  ruptured  in  the  5 -ring 
by  ketone  reagents.  However,  the  following  hydrindones  all  react 
normally  with  semicarb azide  and  with  ;>nitrophenylhydrazine : 
1-hydrindone  yields  a  semicarbazone,  and  p-nitrophcnylhy  dr  ozone, 
Cir)H1302N(3,  brownish-red  leaflets  (from  xylene)  or  orange,  crystal¬ 
line  powder  (from  glacial  acetic  acid),  m.  p.  234 — 235°,  2-methyl- 
1-hydrindone  yields  a  semicarbazone ,  colourless,  crystalline  powder, 
m.  p.  200°  with  previous  softening,  and  a  p -nitrophenylhydrazone , 
brownish-red,  microscopic  crystals,  m.  p.  167 — 168°,  2-phenyl-l- 
hydrindone  forms  a  semicarbazone ,  stout  crystals,  m.  p.  211 — 212°, 
and  a  p -nitrophenylhydrazone,  red  crystals  and  yellow  leaflets,  both 
having  m.  p.  174°,  and  changeable  the  one  into  the  other  by 
crystallisation  from  suitable  solvents,  3-plienyl-l -hydrindone  forms 
a  semicarbazone ,  colourless  crystals,  m.  p.  223 — 225°,  darkening  at 
218°,  and  a  p-iiitrophenyUiyel/rezo/ie,  brick-red  crystals,  in.  p. 
220 — 221°,  and  6-nietho,r//-2-viethyJ-l-h  ydrindone,  b.  p.  148°/ 
10  mm.,  D?  M16,  Df9  1-1188,  n„  1-55310,  nD  1-55884,  n(i  1*57529 
at  16’9°,  prepared  from  ft-p-methoxi/ phen  yl-a-methyJqyropioiu/J 
chloride ,  OMe-C(iH4-CHo-CHMe*COCl,  b.  p.‘ 167°/23  ‘  ram.  (the 
acid  itself,  colourless  needles  and  prisms,  m.  p.  40°,  b.  p. 

308°,  is  obtained  from  ethyl  p-niethoxy-a-meth  //f rin namate,  b.  p. 
176— 177°/ 15  mm.,  Dff>  1-0894,  D?  1*085,  na  1-56213,  wD  1-57009, 
n?  1  •59339  at  15 *6°,  which  is  itself  obtained  by  warming  Wallach’s 
ethyl  j8-hydroxy-/8-/>methoxyphenyl-a-methylpropionate  with  phos- 
phoryl  chloride),  forms  a  semicarbazone ,  colourless,  crystalline 
powder,  m.  p.  215- — 216°,  and  ip-nit ro phen ylhydrazone,  yellow 
needles,  m,  p.  163 — 164°. 

Since  the  hydrindone  last  mentioned  corresponds  in  structure 
with  4-methoxy-l-methylcoumaranone.  which  is  most  easily 
ruptured  by  semicarbazide,  it  is  improbable  that  any  member  of 
the  hydrindone  series  can  be  ruptured  by  ketone  reagents.  None 
of  them  exhibits  the  character  of  an  enol ;  they  cannot  be  acetylated 
and  do  not  absorb  bromine  in  the  Meyer  titration  method.  Only 
in  one  case  has  the  5-ring  of  a  hydrindone  given  evidence  of  in¬ 
stability;  2-phenyl-l -hydrindone,  after  exposure  to  air  for  three 
months,  yields  i8-deoxybenzoin-o-carboxylic  acid  by  auto-oxidation 
(compare  Sal  way  and  Kipping,  T.,  1909,  95,  116).  C.  S. 
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Spectrochemistry  of  Coumaranones  and  of  Allied  Bicyclic 

Ketones.  K.  von  Auwers  ( Ber. ,  1919,  52,  [B]y  113 — 129). — It  has 
been  shown  (preceding  abstracts)  that  the  coumaranones  behave  as 
desmotropic  substances  towards  chemical  reagents,  but  m  the  solid 
or  fused  state  are  almost  entirely  ketonic.  The  same  conclusion  is 
reached  on  spectrochemical  evidence.  For  coumarones  of  the  type 

the  mean  values  of  the  specific  exaltations  are 


I22„  +  0*67,  SSD  +  0-72,  ^-a„  +  37%  and  E%y- X  +  40%  (A.,  1915, 

ii,  297),  and  for  those  of  the  type  C R’,  E%a  +  0'87, 

A2D  +  0*92,  E'Sp  -  2„  +  46%  and  E^r  -  +  51%.  In  both  cases  II' 
may  be  alkyl  or  alkyloxy -groups.  When  the  constants  of  the 
coumaranones  are  calculated  on  the  assumption  that  these  are 
hydroxycoumarones,  the  mean  values  are  +  O’ 74,  i£2D  +  0*83, 

ESp  —  +  70%  and  E27  -  2*  +  82%.  The  exaltations  of  the  refractions 

agree  with  those  of  the  coumarones,  but  not  those  of  the  dispersions. 

Coumaranones  of  the  type  R<^^>CR'R"  must  be  ketonic.  The 


constants  for  such  are  2?2n  +  l‘31,  E2D  +  1*41,  £^-2rt  +  89%  and 
E'Sy  -  2<f  + 105%.  The  mean  values  of  coumaranones  which  are 
capable  of  enolisation,  calculated  for  the  ketonic  formula,  are 
Ek,  +  1  *37,  2£2n  +  1*48,  E^fi  -  2„  +  86%  and  ESy  -  +  97%,  values 

which  agree  with  those  of  the  preceding  coumaranones.  The 
optical  evidence  shows,  therefore,  that  all  coumaranones  as  yet 
examined  are  ketonic  and  not  enolic  in  structure.  It  is  also  shown 
spectrochemically  that  the  so-called  coumaranonecarboxylic  ester  is 
really  the  enol,  2-hydroxycoumarilic  ester,  a  result  which  confirms 
the  chemical  evidence  (A.,  1912,  i,  1009). 

It  has  been  shown  (Auwers,  A.,  1918,  ii,  343)  that  1-hydrmdones 
and  1-ketotetrahydroiiaphthalenes  exhibit  higher  exaltations  than 
the  homologues  of  acetophenone  structurally  allied  to  them.  A 
further  example  is  presented  by  6-methoxy-2-methyl-l-hydrindone 
(preceding  abstract)  when  compared  with  3-methoxyacetophenone. 
The  same  phenomenon  is  seen  with  heterocyclic  ketones  containing 
two  ring  systems,  such  as  the  coumaranones  and  the  chromanones. 
However,  when  the  carbonyl  group  in  a  bicyclic  ketone  is  not 
attached  to  the  aromatic  nucleus,  no  conjugation  occurs,  and  such 
substances  should  be  optically  normal.  This  is  practically  the  case 
with  2-hydrindone  and  the  lactone  of  o-hydroxyphenylacetic  acid, 
for  which  the  values  H2„  +  0*40  and  +  0*10,  J5J2D  +  9'42  and  0*11, 
E'l^  -  X  +  1 4%  and  +13%,  and  -  and  +14%  respectively 

are  recorded.  C.  S. 


Guvacine.  K.  Hess  and  F.  Leibbrandt  (Ber.,  1919,  52, 
[7i],  206 — 212.  Compare  A.,  1918,  i,  401—403). — In  the  earlier 
paper,  guvacine  was  said  to  be  demethylated  arecaine,  and  dihydro- 
guvacine  to  be  identical  with  /.s*onipecotinic  acid.  Freudenberg, 
on  the  other  hand  (/5?7/.),  claimed  that  guvacine  is  demethylated 
arecaidine.  which  would  make  clihydroguvacine  identical  with 
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nipeeotinic  acid.  Hess  now  agrees  with  Freudenberg,  and  with 
Winterstein  and  Weinhagen  (this  vol.,  i,  171).  The  discrepancy 
was  due  to  the  properties  of  /sonipecotinic  acid  and  dihydroguvacine 
not  being  sufficiently  well  established,  and  to  the  fact  that  a  speci¬ 
men  of  supposed  nipeeotinic  acid  obtained  from  technical 
£>  a-picoline  ”  proved,  after  all,  to  be  /-sonipecotinic  acid. 

Guvacine  is  therefore  1:2:5: 6-tetrahydropyridine-3 -carboxylic 
acid,  guvacoline  is  its  methyl  ester,  arecaidine  its  1-methyl  deriv¬ 
ative,  and  arecoline  the  methyl  ester  of  this,  whilst  arecaine  is  to 
be  cancelled. 

The  statement  in  the  earlier  paper  that  methylguvacine  gives  the 
ethyl  ester  of  guvacine  when  boiled  with  alcoholic  hydrogen  chloride 
is  also  in  need  of  correction.  The  ester  arose  from  unmethylated 
guvacine,  and  the  ethyl  ester  of  methylguvacine  was  left  in  the 
residue  from  the  distillation. 

The  following  table  gives  the  corrected  data  for  the  decomposition 
temperatures  of  dihydroguvacine  (from  guvacine  regenerated  from 
guvacoline),  nipeeotinic  acid  (Ladenburg),  and  fsonipecotinic  acid, 
and  their  hydrochlorides,  platinichlorides,  and  aurichlorides  : 


Acid.  HC1.  Pt.  Am 

woNipecotinic  acid...  328°  280°  245°  213—214° 

(1H,0)  OH./)) 

Nipeeotinic  acid .  249 — 250°  239 — 240°  212 — 213°  195 — 197° 

Dihydroguvacine  ...  252°  232—234°  235°  195° 


J.  c.  w. 


The  Mobility  of  Hydrogen  Atoms  in  Organic  Molecules. 
Action  of  Fhenylhydrazine  on  Dioxindoles.  J.  Martinet 

(Cnm.pt.  raid.,  1919,  168,  689 — 691). — Dioxindole  and  five  of  its 

homologues,  when  acted  on  by  phenylhydr- 

/\ _ C‘N*NHPh  az^ne>  gave  phenylhydrazones  of  the  type 

|  |  |qq  "  of  the  annexed  formula,  one  molecule  of  the 

\/\/  phenylhydrazine  acting  as  an  oxidising  agent 

ISTH  and  the  other  combining  to  give  the  hydrazone. 

Thus,  in  all  these  cases,  a  hydrogen  atom 
attached  to  a  carbon  atom  which  was  joined  to  a  second  carbon 
atom  carrying  a  double  linking  was  mobile.  W,  G. 


New  Isomerism  of  the  Isatogens.  Paul  Ruggli  (. Ber 1919, 

52,  [/i],  1 — 8). — It  is  customary  at  present  to  represent  isatogens 

by  a  quinonoid  formula,  Ry  heating  certain 

intensely  coloured  isatogens  with  alcoholic  hydrogen  chloride  under 
pressure,  the  author  has  obtained  less  intensely  coloured  isomerides, 
for  which  there  appears  to  be  no  formula  possible  except  Baeyer’s 

- Q  qj 

original  formula  for  isatogens,  namely,  0<^  i  l®  4.  This  formula 
accords  well  with  the  properties  of  the  new  isomerides.  Tims 
6-nitro-2-phenylisatogen,  NO.yC(/33<C^Q^*CPh,  is  converted  into 
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th  0  -wro  m  e  rid  e ,  0< 


N— CflH3-N02 
CPlrCO 


pate  yellow  needles,  in.  p. 


151 — 152°,  which  remains  unchanged  in  pyridine  solution  after 
prolonged  exposure  to  sunlight,  forms  an  oxime,  C14H904N3,  yellow 
crystals,  m.  p.  180 — 181°  (decomp.),  and  differs  from  2:4-dinitro- 
tolan  in  being  saturated  and  in  being  precipitated  unchanged  by 
the  addition  of  water  to  its  solution  in  concentrated  sulphuric  acid. 

Similarly,  quinonoid  ethyl  2-phenylisatogen-6-carboxylate  is  con¬ 
verted  into  an  i  some  ride,  faintly  yellow  needles,  m.  p. 
100*5 — 101*5°,  and  methyl  isatogenate  is  converted  by  methyl- 
alcoholic  hydrogen  chloride  at  the  ordinary  temperature  into  an 
isomeride ,  citron-yellow  needles,  m.  p,  about  165°  (decomp., 
beginning  at  about  150°).  The  latter  isomeride  in  acetone  solution 
containing  sodium  iodide  yields  no  iodine  by  acidification,  whereas 
the  corresponding  quinonoid  ester  produces  a  considerable  quantity 
by  similar  treatment.  C.  S. 


Amino -derivatives  of  A-Methylphenazthionium.  F.  Kehr- 
mann  and  Pauline  Zybs  ( Ber .,  1919,  52,  [ [B],  130 — 141 ) . — The  two 
series  of  salts  of  A-methylphenazthionium  correspond  optically  with 
those  of  phenazthionium,  but  are  considerably  less  stable  (Kehr- 
mann  and  Sandoz,  A.,  1918,  i,  126).  Since  it  is  known  that  the 
introduction  of  electropositive  groups,  such  as  alkyl  and  amino- 
groups,  into  the  chromogens  of  “  onium  ”  dyes  renders  the  salts 
more  stable  towards  water,  amino-derivatives  of  A-methylphenaz- 
thionium  have  been  prepared.  The  salts,  however,  are  less  stable 
than  was  anticipated. 

3-N  itro-'N -me thylthiodiphe n ylamine  S -oxide, 

no2-o6h3<4o!>c6h4, 

citron-yellow  crystals,  m.  p.  177°,  is  obtained  by  the  action  of  the 
strongest  nitric  acid  in  glacial  acetic  acid  on  iT-methylthiodiphenyl- 
amine  with  cooling  and  the  subsequent  addition  of  water.  By 
using  twice  the  quantity  of  nitric  acid,  3  :  Q-diju'tro-'N-methylthioeli- 

2* henylamine  S -oxide,  N02*C(5Tl3<C.lg^^->C(;H3#N02,  is  obtained, 

pale  yellow  prisms,  darkening  at  280°  and  decomposing  without 
melting  at  a  higher  temperature.  The  position  of  the  nitro-groups 
in  the  pam-positions  to  the  nitrogen  atom  is  proved  by  the  identity 
of  these  nitro-derivatives  with  the  products  of  the  methylation  of 
3-nitro-  and  of  3 : 6-dinitro-thiodiphenylamine  £-oxide  (unpub¬ 
lished  observations  with  Schmajewski).  By  reduction  in  alcoholic 
suspension  with  stannous  chloride  and  hydrochloric  acid,  the  mono- 
nitro-derivative  yields  the  colourless  stannichloride,  and  ultimately 
the  hydrochloride  of  3-ainino-A-methylthiodiphenylamine,  which  is 
extremely  unstable  on  account  of  its  tendency  to  oxidise.  By 
acetylation  with  sodium  acetate  and  boiling  acetic  anhydride,  the 
hydrochloride  yields  3- acetylaruino-^-methylthiodipJienylaminer 
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NHAc*C6H8<C?_’^.^!^>C6H4,  colourless  needles,  in.  p.  169°.  The 

acetyl  derivative  in  glacial  acetic-  acid  solution  is  converted  by 
aqueous  sodium  nitrite  into  3<tcetylamrno-N -in  ethyl  thiodi phenyl- 

<1^  M  p,s. 

„g^_.>C6H4,  colourless  crystals, 

decomp,  about  235°,  and  by  concentrated  aqueous  ferric  chloride 
into  the  ferrichloride ,  black  needles,  of  the  meriquinonoid  dye, 
which  is  converted  by  perchloric  acid  solution  into  the  perchlorate , 
C30H28O]0N4Cl2S2,  bluish-black  needles.  When  3-acetylamino-A- 
methylthiodiphenylamine  is  boiled  with  50%  sulphuric  acid,  a 
cherry-red  solution  of  the  meriquinonoid  sulphate  of  the  acetylated 
base  is  obtained.  This  becomes  orange  as  the  acetyl  group  is  hydro¬ 
lysed,  and  ultimately  olive-green  when  the  solution  is  treated  with 
hydrogen  peroxide  and  concentrated  sulphuric  acid.  The  olive- 
green  colour  of  the  di-acid  salt  of  the  holoquinonoid  dye  remains 
at  first  unchanged  after  diluting  the  solution  with  ice- water,  but 
rapidly  becomes  dirty  blue  as  the  salt  hydrolyses. 

A  similar  series  of  compounds  is  obtained  from  3  : 6-dinitro-A- 
methylthiodiphenylamine  8T-oxide,  namely  ,  3  :  6 -di am  in o-'N-m e  t  hyl- 
thiodiph e  nyl amine  dihydro chlor id e ,  unstable,  colourless  needles,  and 
its  quinonoid  oxidation  product,  which  is  isolated  as  the  diper- 

chlorate,  N  EL- C,.H.,  N  or 

C104-NH2:C6H3<^%^>C6H3-NHi!, 

violet-  leaflets  with  copper  lustre  (this  salt  is  not  hydrolysed  by 
water),  3  :  Q-eIiacetylamin(yN-methylthiodi  phenyl  amine ,  colourless 
needles,  m.  p.  265°,  and  3  :  3-diace tyl^mino-^-methylthiodi phenyl- 
amine  S -oxide  ^  almost  colourless  crystals,  decomp.*  about  270°. 

C.  S. 

3  : 2'-Diquinolyl-2-carboxylic  Acid.  K.  von  Iiinatowicz  and 

St.  von  Niementowski  ( Ber ,,  1919,  52,  [iJJ,  186 — 188). — 2-Cyan  o- 
1-bemoyl-l  :2-di  hydro-3  :2! -diqitinolyl,  CN*C9H(1BzN*C9HGN,  honey- 
yellow  crystals,  in.  p.  210°,  is  obtained  by  adding  benzoyl  chloride 
to  a  suspension  of  3  : 2/-diquinolyl  in  aqueous  potassium  cyanide 
solution  (compare  Reissert,  A.,  1905,  i,  472,  925).  When  left  with 
concentrated  hydrochloric  acid  for  twenty-four  to  forty-eight  hours, 
it  is  hydrolysed,  and,  after  neutralisation  with  sodium  hydroxide, 
yields  3  :  2f -diquinol yl-3- carboxylic  acid ,  C19H1202lSr9,  microscopic 
plates  of  rhombic  habit,  m.  p.  192°  (decomp.),  which  forms  a 
diver  salt,  exhibits  also  basic  properties,  and  is  converted  into 
3  :  2/-diquinolyl  by  heating.  C.  S. 

Syntheses  of  8  :  8 '-Dihydroxy- 5  :  5'-diquinolyl  and  a  Case 
of  Direct  Chlorination  by  means  of  Ferric  Chloride.  L.  T. 

Bratz  and  St.  von  Niementowski  ( Ber .,  1919,  52,  [2?],  189 — 194). 

. -When  a  solution  of  8-hydroxyquinoliue  in  about  3%  hydrochloric 

acid  is  boiled  with  ferric  chloride  solution  (80  grams  in  200  grams 
of  water)  for  two  hours,  and  then  basified  with  sodium  hydroxide 


i.  224 


ABSTRACTS  OR  CHEMICAL  PAPERS. 


solution  and  the  black  precipitate  boiled  with  concentrated 
aqueous  sodium  hydroxide,  the  alkaline  solution  contains  as  the 
chief  product  of  the  reaction  5  : 7-dichloro-8-hydroxyquinoline,  the 
by-products  being  5-chloro-8-hydroxyquinoline  and  the  dihydroxy  - 
diquinolyl  described  below. 

When  a  0*3%  aqueous  solution  of  8-hydroxyquinoline  at  about 
40°  is  treated  with  ferric  chloride  solution  (35  grams  in  100  grams 
of  water),  and  is  then  treated  as  above,  8:8 !-dihydroxij-h  \o! - 
(liquinolyl  is  obtained  in  considerable  quantity,  together  with 
chlorinated  products.  The  formation  of  the  latter  is  avoided  by 
using  ferric  sulphate  in  place  of  ferric  chloride.  The  dihydroxy- 
diquinolyl,  C18H1202N2,  forms  brownish-yellow  crystals,  m.  p. 
320 — 322°,  softening  at  310°.  It  is  soluble  in  dilute  mineral  acids 
and  alkalis,  forms  a  hydrochloride ,  C18H1.202N2,2HC1,2H20, 

yellow  crystals,  and  diacetyl  derivative,  crystals,  m.  p.  187°,  soften¬ 
ing  at  180°,  and  has  been  prepared  from  3  :  S^diamino-1 : 4;-dihydr- 
oxy diphenyl  by  the  Skraup  reaction.  C.  S. 


Four-membered  Cyclic  Ureas.  I.  History  and  Nomen¬ 
clature.  William  J.  Hale  (/.  Amer.  Chan .  Soc.,  1919,  41, 
370 — 378). — In  1869,  Schiff  obtained  condensation  products  of 
urea  with  certain  aldehydes,  to  which  he  assigned  structures  based 

Q 

on  the  ring  system,  Since  that  time,  Schiff’s  theory 

has  been  practically  abandoned  (see,  especially,  Dixon’s  work  on 
the  formaldehyde  reaction,  T.,  1918,  113,  238),  but  other  com¬ 
pounds  have  been  discovered  which  unquestionably  contain  this 
heterocyclic  system  (see  Fromm,  A.,  1893,  i,  575;  1906,  i,  656; 
1913,  i,  207;  Frerichs  and  Hartwig,  A.,  1906,  i,  74,  163;  Senier 
and  Shepheard,  T.,  1909,  95,  504). 

In  the  further  development  of  the  subject  which  the  author  con¬ 
templates,  a  proper  system  of  nomenclature  for  these  four- 
membered  ring  compounds  is  desirable.  Names  with  the  root 
“  diaz-  ”  would  be  rational,  but  in  recognition  of  Fromm's  work 
as  the  pioneer,  and  of  his  terms  “alduret”  and  “  keturet,”  the 
following  arrangement  is  adopted : 


/NHx 

CH2<4  1  2>CO 
NH7 
Ure  ti  done 


Uretidine. 


/Nx 

CH<^  NjH 

Urete. 


UB.A  bcH2 

\nh/ 

Uretine 


ch/  bco 

\nh/ 

Uretone. 

J.  c.  w. 


Four-membered  Cyclic  Ureas.  II.  Condensation  of 
isoCyanic  Acid  with  a  Schiff  Base.  William  J.  Hale  and 
Norbert  A.  Lange  (J .  Amer.  Chem .  Soc.,  1919,  41,  379 — 388). — 
When  finely  powdered  potassium  cyanate  is  stirred  int-o  a  cold 
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concentrated  solution  of  henzaldazine  in  glacial  acetic  acid  and  the 
solution  is  left  in  a  vacuum  desiccator  over  soda-lime  for  a  few 

days  at  0°,  1:4 -dijdienyluretidone,  CHPh<C^^^>CO,  slowly 

separates  in  slender  needles,  m.  p.  224 — 225°  (decomp.)  (compare 
the  result  obtained  by  Bailey  and  Moore  under  other  conditions, 
A.,  1917,  i,  355).  The  compound  forms  a  3-acetyl  derivative,  m.  p. 
237°,  and  yields  benzaldehyde  and  phenylcarbamide  on  hydrolysis. 
It  cannot,  however,  be  obtained  by  the  condensation  of  these  two 
substances.  If  warmed  together  or  mixed  with  a  little  alcohol  and 
a  few  drops  of  sulphuric  acid,  they  yield  benzylideneh is phenyl- 
carbamide,  CHPh(NH-CO-NHPh)2,  m,  p.  198—199°  (decomp.), 
whilst  condensation  with  alcoholic  hydrogen  chloride  furnishes  the 
hydrochloride  of  ph e nyl-a-e t h oxy ben zylcar b amide ,  which  is  hydro¬ 
lysed  to  the  free  bate,  NHPh’CO’NH'CHPlROEt,  an  amorphous 
substance,  softening  at  150 — 155°,  when  its  alcoholic  solution  is 
poured  into  water. 

Benzylidene-ethylamine  reacts  with  tsocyanic  acid  in  quite  a 
different  manner  ;  no  crystals  separate,  but  if  the  acetic  acid  is 
removed  by  a  current  of  steam,  4 :  Q-diketophenyl-l-ethylhexa- 

hydro-1 :3  :b-triazi/ne,  CHPh  NH,  ruay  be  isolated  in 

clusters  of  needles,  in.  p.  226°. 

Staudinger  has  already  directed  attention  to  the  similarity 
between  carbimides  and  ketens  with  respect  to  their  reactions  with 
unsaturated  compounds  (A.,  1917,  i,  666),  and  it  is  noteworthy 
that  he  has  found  the  same  kind  of  divergence  between  benzylidene 
derivatives  of  aromatic  and  aliphatic  amines  as  that  illustrated 
above  (A.,  1910,  i,  586).  J.  C.  W. 

Diacetylindigotin.  D.  Vorlaxder  and  Johannes  von  Pfeiffer 
(Bcr.,  1919,  52,  [j B],  325—329). — Proof  is  adduced  that  the  a'cetyl 
groups  in  diacetylindigotin  are  attached  to  nitrogen,  which  helps 
to  explain  why  the  compound  differs  so  widely  from  indigotin  in 
colour. 

Indoxylic  acid,  prepared  by  fusing  the  sodium  salt  of  phenyl- 
glycine-o-carboxylic  acid  with  sodium  hydroxide,  is  heated  with 
acetic  anhydride  at  90 — 100°,  and  thus  converted  into  A-acetyl- 
indoxyl  (A.,  1901,  i,  563).  The  position  of  the  acetyl  group  follows 
from  the  fact  that  acetylanthranilic  acid  is  formed  if  the  com¬ 
pound  is  boiled  with  an  excess  of  potassium  permanganate  in 
acetone.  Diacetylindigotin  is  formed  intermediately,  and  it  can 
be  prepared  conveniently  in  this  way  if  an  excess  of  permanganate 
is  avoided.  It  crystallises  from  benzene  in  red  prisms  or  pyramids, 
m.  p.  245 — 250°,  and  yields  a  comparatively  soluble  form  of 
indigotin  when  boiled  with  an  acetic  acid  solution  of  hydrogen 
chloride. 

0-Acetylindoxyl  (ibid.)  yields  indirubin  when  oxidised  hv  per- 
hydrol  in  acetic  acid  solution. 

Although  indoxvl  yields  the  two  acetyl  derivatives,  indigo-white 

VOL.  CXVT.  i.  I 


i.  22(5 


ABSTRACTS  OF  CHEMICAL  PATERS. 


only  yields  one  diacetyl  derivative.  This  is  the  A-isomeride,  for 
it  may  be  oxidised  to  acetylanthranilic  acid. 

Diacetyl-o-di?nethyUndigo-whi te,  C22H20O4N2,  obtained  by  acetyl  - 
ating  the  alkaline  solution  of  ct  o~tolylindigo-white/,  crystallises  in 
white  tablets,  m.  p.  245 — 248°,  and  may  be  oxidised  by  nitrogen 
trioxide  fumes  to  diacetyl-o-dimethylindigotiri ,  orange-yellow 
tablets,  m.  p.  178°  (decomp,).  The  corresponding  dibenzoyl  com¬ 
pound  forms  yellow  crystals,  m.  p.  175°  (decomp.).  J.  C.  W. 

Mercury  Mercaptide  Nitrites  and  their  Reaction  with  the 
Alkyl  Iodides.  IV.  Chain  Compounds  of  Sulphur  (continued). 
Prafulla  Chandra  Ray  and  Prafulla  Chandra  Guha  (T.,  1919, 
115,  261—271). 

Dihydroxydihydroglyoxalin.es  and  their  Conversion  into 
Glyoxalines.  II.  Otto  Diels  and  Carry  Salomon  (Bcrn  1919, 
52,  [5],  43 — 51.  Compare  Diels,  A.,  1918,  i,  448). — Further  ex¬ 
periments  have  been  undertaken  to  characterise  and  to  confirm 
the  constitution  of  3  : 4-oxido-2-phenyl-4  :  5-dimethyl-3  : 4-dihydro- 
glyoxaline  (loc.  cit .).  It  reacts  additively  with  acetyl  chloride  to 
form  a  compound ,  C13H1502N2C1,  colourless  crystals,  m.  p.  148°, 
with  benzoyl  chloride  to  form  the  compound ,  C18H1702N2C1, 

crystals,  m.  p.  162°,  both  of  which  are  stable,  with  phenylcarbimide 
in  pyridine  solution  to  form  the  compound ,  C38Hj702N3,  colourless 
crystals,  m.  p.  140°,  and  with  ethyl  carbimide  in  benzene  solution 
to  form  the  compound C14H1702N3,  crystals,  m.  p.  116 — 118°.  It 
is  converted  into  2-phenyl-4 : 5-dimethylglyoxaline  by  anhydrous 
ethylamine  in  benzene  solution  at  160°,  or  more  smoothly  by 
phenylhydrazine  at  200 — 210°.  C.  S. 


peri-Naphthylenediamine  and  Selenious  Acid.  O.  Hinsberg 

( Ber. ,  1919,  52,  [J?],  21 — 28). — The  reaction  studied  by  Sachs  (A., 
1909,  i,  426)  has  been  more  thoroughly  examined,  peri- 
Naphthylenediamine  (2  mols.)  dissolved  in  pyridine  is  treated  with 
a  solution  of  selenious  acid  (1  mol.)  in  aqueous  pyridine,  wherebv 

v'10 


d/i  hydrodi-p  er  i  -  naphthaselendiazole ,  C10H  0  tj  {^>0.,  nH 


is  obtained  after  the  addition  of  water.  It  forms  yellowish-red 
flocks,  m.  p.  120°,  and  is  oxidised  very  easily,  even  by  air,  to 

di-pe  ri-n  aph  t  has  el  e  ndi  a  sole ,  CinH<.<^^.^^Se^^^^>C10Hr),  brown, 


crystalline  powder,  m.  p.  above  300°,  which  is  very  sparing!}7 
soluble  in  all  solvents  except  pyridine  ( hydrochloride ,  blackish- 
violet  needles).  Di-pcrf-naphthaselendiazole  is  decomposed  by  zinc 
dust,  glacial  acetic  and  concentrated  hydrochloric  acids  on  the 
water-bath,  yielding  hydrogen  selenide  and  1  : 8-naphthylenedi- 
amine,  and  is  oxidised  by  ferric  chloride  and  hydrochloric  acid, 
yielding  a  black  powder,  decomp,  above  300°.  the  nature  of  which 
has  not  been  ascertained,  but  it  is  probably  identical  with  the  pro¬ 
duct  obtained  from  equal  molecular  quantities  of  selenic  acid  and 
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1 :  8-naphthylenediamine  by  warming  in  dilute  acetic  acid  solution 
on  the  water-bath. 

The  bearing  of  the  preceding  results  on  the  author’s  theory  of 
the  structure  of  the  selenium  atom  (A.,  1918,  ii,  106)  is  discussed. 

C.  S. 

Distillation  of  Egg  Albumin  under  Reduced  Pressure. 

Ame  Pictet  and  Marc  Cramer  ( Iielv .  Ghim .  Acta ,  1919,  2, 
1 88 — 195). — The  tar  obtained  by  the  dry  distillation  of  animal 
matter  contains  substances  like  aniline,  pyridine,  and  quinoline 
which  bear  no  relationship  to  the  amino-acids  of  the  proteins.  The 
question  arises,  therefore,  whether  the  protein  complexes  contain 
such  atomic  groupings,  hitherto  unrecognised,  or  whether  these 
compounds  are  formed  by  the  pyrogenic  transformations  or  con¬ 
densations  of  the  primary  decomposition  products.  In  the  hope 
of  throwing  some  light  on  the  problem,  the  authors  have  distilled 
4  kilos,  of  egg-albumin  under  a  pressure  of  20 — 22  mm.,  but  with 
little  success. 

Up  to  70°,  the  only  product  is  water;  at  about  150°,  a  brisk 
evolution  of  gas  commences,  mostly  soluble  in  sodium  hydroxide 
or  dilute  sulphuric  acid ;  towards  220°,  a  yellow  oil  begins  to  distil, 
but  at  350°  distillation  ceases,  a  very  porous  and  light  coke  being 
left  behind.  The  relative  proportions  of  the  products  are  as 
follows :  water,  30% ;  organic  compounds  dissolved  in  this  water, 
6%;  insoluble  oil,  9%;  coke,  32%;  gas  and  losses,  23%. 

The  organic  compounds  are  entirely  soluble  in  ether,  and  can  be 
differentiated  into  acidic,  basic,  and  neutral  fractions.  Acetic, 
propionic,  ?z-butyrie,  and  succinic  acids  may  be  detected  in  the  first 
fraction,  but  no  aromatic  acids.  The  bulk  of  the  bases  distils  at 
about  175°,  and  appears  to  consist  of  a  single  primary  amine  of 
the  formula  C6H9N.  It  is  a  very  mobile  oil,  which  does  not  form 
a  diazonium  salt,  but  liberates  benzene  and  nitrogen  when  warmed 
with  nitrous  acid.  It  is  suggested,  therefore,  that  the  base  may 

be  a  dihydroaniline  of  the  formula  NHg^IK^Q^LQg^CH.  It 

forms  a  derate,  m.  p.  185°,  and  may  be  acetylated  or  benzoylated. 
Pyrrolic  bases  of  higher  boiling  points  are  also  present. 

The  chief  product  of  the  distillation  is  found  among  the  neutral 
substances.  It  is  ^sohexoamide,  CHMe2,CH2UH2*CO*NH2,  m.  p. 
120°.  The  isolation  of  this  amide  has  important  consequences, 
since  it  throws  light  on  the  origin  of  the  ^ohexonitrile,  which  is 
one  of  the  principal  constituents  of  animal  oil  (Weidel  and 
Ciamician,  A.,  1880,  403),  and  also  links  this  nitrile  with  leucine, 
the  main  product  of  hydrolytic  cleavage,  in  a  common  stock, 
namely,  a  diketopiperaziiie  ring  substituted  by  an  ^obutyl  radicle. 
Thus,  in  the  formula 

a : 

CHMe2-CH>CH<^  />CHB> 

/NH4-C0/ 
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cleavage  at  a  and  b  results  in  the  formation  of  leucine,  and  at  c 
and  d  in  the  production  of  isohexoamide.  The  neutral  fraction 
contains  other  amides  of  fatty  acids  and  compounds  of  the  indole 
series,  including  indole  itself,  which  has  not  been  reported  in 
animal  oil. 

It  was  expected  that  the  aqueous  portion  of  the  distillate  would 
contain  laevoglucosan  if  egg-albumin  contains  a  glucose  grouping, 
but  no  trace  of  the  substance  could  be  detected.  J.  C.  W. 

Compressibility  of  Aqueous  Solutions  of  Casein  and 
Peptone.  Sven  Palitzsch  (J.  Amer .  Ghem.  Soc .,  1919,  41, 
346 — 351,  and  Gompt.  rend.  Lab,  Garlsberg,  1919,  14,  14 — 20). — 
The  compressibility,  hydrogen-ion  concentration,  viscosity,  specific 
volume,  and  density  of  acid  casein  solutions,  alkaline  casein  solu¬ 
tions,  and  peptone  solutions  have  been  measured  for  a  series  of 
concentrations  at  20°.  The  compressibilities  were  measured  over 
the  range  100 — 300  megabars.  The  compressibility  of  casein  solu¬ 
tions  decreases  with  rising  concentrations,  and  very  nearly  to  the 
same  extent  in  weakly  acid  and  in  weakly  alkaline  solutions.  The 
compressibility  of  peptone  solutions  also  decreases,  even  more 
markedly,  with  rising  concentration.  For  the  concentration  of 
10  grams  in  100  grams  of  water,  the  compressibility  of  acid  casein 
solution  is  40*6  x  10  _6,  of  alkaline  casein  solution  40*5  x  10~6,  and 
of  a  peptone  solution  39*0  x  10“6.  J.  F.  S. 

Nuclein  Metabolism.  VI.  The  Cleavage  of  Nucleotides 
by  means  of  Hot  Aqueous  Picric  Acid  Solutions.  Isolation 
of  Crystalline  Cytidine-phospboric  Acid.  S.  J.  Thannhauser 
and  G-.  Dorfmuller  ( Zeitsch .  physiol.  Ghem,,  1919,  104,  65 — 72). 
— The  triphosphonucleic  acid  obtained  from  yeast-nucleic  acid  by 
hydrolysis  with  ammonia  was  further  hydrolysed  by  treatment  with 
hot  picric  acid  solution.  From  the  reaction  mixture,  a  crystalline, 
brucine  salt  of  cytidine-phosphoric  acid  was  isolated, 

C9H1408N3P(C23H2604N2)2, 

m.  p.  180 — 182°.  This  yielded  the  free  cytidine-phosphoric  acid, 
C9H1408N3P,  in  a  crystalline  condition,  monoclinic-sphenoidal 
crystals,  m.  p,  227°,  [a]p  =  +  23*43°.  The  two  triphosphonucleic 
acids  previously  described  (A.,  1918,  i,  47)  were  submitted  to  the 
picric  acid  hydrolysis.  Both  yielded  the  brucine  salt  of  cytidine- 
phosphoric  acid,  but  only  from  the  Z-triphosphonucleic  acid,  m.  p. 
205°,  was  the  free  cytidine-phosphoric  acid  isolated  in  the  crystal¬ 
line  condition.  The  inactive  triphosphonucleic  acid,  m.  p. 
185 — 187°,  is  therefore  not  regarded  as  a  pure  substance. 

A  mixture  of  uridine-phosphoric  acid  and  cytidine-phosphoric 
acid  may  be  obtained  by  hydrolysis  of  yeast-nucleic  acid  with  picric 
acid,  and  the  two  products  may  be  separated  by  careful  fractional 
recrystallisation  of  their  brucine  salts.  J.  C.  D. 

Absorption  of  Water  by  Gelatin.  Edith  B,  Shreve  (J. 
FranMin  Inst.,  1919,  187,  319 — 337). — The  amount  of  water 
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absorbed  by  a  gelatin  jelly  invariably  increases  with  rise  of 
temperature.  Since  the  absorption  is  accompanied  by  development 
of  heat,  and  contraction,  Le  Chatelier’s  theorem  would  require  a 
decreasing  water  absorption  for  increasing  temperature;  it  is  sug¬ 
gested  that  the  apparent  discrepancy  is  due  to  the  very  slow  rate 
of  the  reaction,  equilibrium  not  being  reached  before  decomposition 
of  the  gelatin  begins.  Hofmeister’s  results  are  confirmed,  the 
amount  of  absorption  in  some  salt  and  other  solutions  being  less 
than  in  water,  but  greater  in  other  solutions ;  if,  however,  the 
jellies  are  made  up  with  these  solutions  instead  of  with  water,  the 
amount  of  water  absorption  is  in  all  cases  greater  than  for  a  jelly 
made  with  water  only.  The  bearing  of  this  result  on  biological 
conclusions  drawn  from  imbibition  experiments  is  discussed.  [See 
also  J .  Soc.  Ghent.  Ind.,  1919,  297a.]  B.  V.  S. 

The  Influence  of  Saponin  on  the  Action  of  Lipases ,  A.  L. 

Flohr  (Arch.  Neerland.  physiol.,  1919,  3,  182 — 189). — Solutions 
of  saponin  activate  pancreatic  lipase,  the  influence  exerted  in¬ 
creasing  with  the  concentration  of  the  saponin  up  to  2%  and  then 
decreasing,  using  equal  volumes  of  oil  and  saponin  solution.  The 
curves  showing  these  results  are  analogous  to  those  representing 
the  variation  of  surface  tension  of  saponin  solutions  with  concen¬ 
tration. 

On  the  other  hand,  saponin  exerts  an  inhibiting  action  on  the 
lipase  of  ricin,  the  influence  increasing  steadily  with  the  concentra¬ 
tion  of  the  saponin.  W.  G. 

Preparation  of  Primary  and  Secondary  Arsanilic  Acids. 

Philip  Adolph  Kober  and  Walter  S.  Davis  (J.  Amer.  Chem. 
Soc.,  1919,  41,  451—458). — The  preparation  of  the  so-called 
primary  arsanilic  acid  was  first  described  by  Bechamp  in  1863,  but 
the  details  of  the  processes  which  are  in  use  on  the  large  scale,  are 
comparatively  secret.  The  authors  have  now  discovered  a  simple 
method  for  making  either  the  primary  or  secondary  arsanilic  acid 
in  a  pure  state  (compare  this  vol.,  i,  182). 

p -Aminophenylarsinic  Acid . — 1000  C.c.  of  technical  arsenic  acid 
(76%)  are  concentrated  to  100%  by  heating  at  120 — 140°  for  twelve 
to  fifteen  hours,  then  cooled,  and  stirred  into  1400  c.c.  of  dry,  ice- 
cold  aniline.  The  arsenate  so  formed  (aniline :  acid,  3:2)  is  ground 
to  a  powder,  and  then  200  grams  of  it  are  stirred  at  160°  until 
molten,  and  finally  heated  under  reflux  for  one  to  one  and  a-half 
hours  at  160 — 170°  and  for  one  hour  at  180 — 185°.  After  cooling 
somewhat,  225  c.c.  of  6A-sodium  hydroxide  and  225  c.c.  of  water 
are  added,  when  the  unchanged  aniline  is  run  off  and  the 
aqueous  layer  is  shaken  with  kaolin  or  kieselguhr,  and  filtered. 
The  clear  solution  is  mixed  with  100  c.c.  of  6A-hydrochloric  acid, 
and  then  small  portions  are  tested  to  see  how  much  more  acid  is 
required  to  cause  the  complete  precipitation  of  the  arsanilic  acid. 
When  this  has  been  added,  the  almost  solid  mass  is  filtered,  washed 
by  suspending  it  in  200  c.c.  of  water,  and  filtered  again. 

I*  2 
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Di-]) -amino  phenyla/rsim c  acid,  OH* AsO(C6H4* NH2)a. — 56*4  C.c. 
of  commercial  arsenic  acid  and  1500  c.c.  of  aniline  are  heated  at 
230°  in  a  flask  fitted  with  an  inlet  tube  reaching  to  the  bottom 
and  a  condenser,  a  current  of  air  being  drawn  through  the  liquid 
to  ensure  good  mixing.  When  about  1200  c.c.  of  aniline  have  dis¬ 
tilled  over,  the  product  is  cooled,  shaken  with  371" -sodium  hydr¬ 
oxide,  and  the  aqueous  layer  is  then  agitated  with  infusorial  earth 
and  filtered.  The  solution  is  acidified  by  3iV-acetic  acid,  and  the 
crude  sec.-arsanilic  acid  which  separates  is  purified  by  dissolving 
in  3iV-alkali,  removing  any  aniline  by  a  current  of  steam,  and  then 
adding  acetic  acid,  first  until  a  small  precipitate  of  coloured 
products  is  formed,  and  finally  until  the  acid  is  completely  re¬ 
precipitated.  J.  C.  W. 

Preparation  of  Sodium  ^-Hydroxyphenylarsinate.  James 
B.  Conant  (J.  Amer.  Chem.  Soc.y  1919,  41,  431 — 435).- — The  pre¬ 
paration  of  ^-hydroxyphenylarsinic  acid  from  phenol  and  arsenic 
acid  represents  a  first  stage  in  the  synthesis  of  “  salvarsan,”  but 
little  has  been  published  about  the  reaction  beyond  the  notes  of 
the  German  patent  (A.,  1909,  i,  279).  It  is  now  stated  that  the 
best  results,  giving  a  yield  of  about  21-5%,  are  obtained  by  heat¬ 
ing  a  well-stirred  mixture  of  phenol  and  a  syrupy  arsenic  acid 
corresponding  with  the  formula  H3As04,  at  147 — 157°,  for  three 
hours.  An  excess  of  acid  is  used  amounting  to  10%  of  the 
theoretical  requirement,  and  practically  nothing  but  a  small 
quantity  of  water  is  lost  during  the  process.  The  isolation  of  the 
sodium  salt  of  the  product  is  best  performed  as  follows.  The 
aqueous  solution  of  the  crude  acid  is  filtered  from  tar,  mixed  with 
barium  hydroxide  until  the  brown  colour  begins  to  change  to  pink, 
and  then  extracted  several  times  with  ether  to  remove  tarry  matter. 
More  barium  hydroxide  is  then  added  until  a  test  portion,  after 
rendering  it  alkaline  and  filtering,  shows  the  presence  of  barium 
ions,  when  the  solution  is  made  just  alkaline  by  the  addition  of 
sodium  hydroxide,  and  filtered.  The  excess  of  barium  is  removed 
by  sodium  sulphate,  and  the  filtrate  evaporated  to  a  red  syrup. 
Impurities  are  now  finally  removed  by  adding  sulphuric  acid  until 
the  colour  becomes  yellow,  when  they  separate  as  a  viscous,  brown 
oil.  The  clear  solution  is  then  neutralised  again  and  evaporated, 
a  mixture  of  sodium  sulphate  and  ^-hydroxyphenylarsinate  being 
obtained.  If  desired,  the  latter  salt  can  be  extracted  by  means  of 
alcohol  and  crystallised. 

The  next  step  in  the  synthesis  of  “  salvarsan  ”  is  the  nitration 
of  the  p-hydroxyphenylarsinic  acid.  For  this  purpose,  the  above 
mixture  of  sodium  salts  is  quite  suitable,  but  it  must  be  roughly 
analysed  before  use.  This  can  be  done  by  taking  advantage  of  the 
fact  that  the  arsinic  acid  is  converted  into  tribromophenol  on  the 
addition  of  bromine  water.  In  the  nitration,  the  crude  salt,  dried 
at  100°,  is  stirred  into  about  half  its  weight  of  sulphuric  acid  at 
0°,  and  the  nitrating  mixture,  containing  one  equivalent  of  nitric 
acid,  is  slowly  added.  The  temperature  is  allowed  to  rise  gradu- 
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ally  to  10°,  when  the  mixture  is  diluted  and  the  nitro-compound 
filtered  next  day.  J.  C.  W. 

Arsenical  Compounds.  Walter  A.  Jacobs,  Wade  H.  Brown, 
Michael  Heidelberger,  and  Louise  Pearce  (Amer.  Pats. 
1280119 — -1280223  and  1280225 — 1280227). — Several  derivatives 
of  A-phenylglycine-j?-arsinic  acid  are  described  in  which  the 
aromatic  nucleus  containing  the  arsenic  radicle  is  connected  with 
the  a-amino-group  of  an  a-aminoacylamino-si de-chain.  These  com¬ 
pounds  are  powerful  agents  in  the  treatment  of  trypanosomal  and 
spirochsetal  infections.  The  general  methods  of  preparation  consist 
in  treating  the  sodium  salt  of  p-aminophenylarsinic  acid  with 
amides,  ureides,  or  anilides  of  halogenacetic  acids,  or  by  treat- 
ing  the  methyl  ester  of  A-phenylglycine-p-arsinic  acid  with  an 
amine.  U.S.  Pat.  1280119  relates  to  amides  of  A-phenylglycine- 
p-arsinic  acid  or  substituted  derivatives  of  the  general  formula 
-NH'CHR'CO’NR^^,  where  R  is  alkyl,  aryl,  or  hydrogen,  and  R; 
and  R^  are  alkyl  or  hydrogen.  1280120  relates  to  A-phenyl- 
glycine-/3-methylureide-/>-arsinic  acid,  or  generally  to  derivatives 
having  the  side-chain  -NH-CHR-CO-NH-CO-NR'H,  in  which  R 
and  R;  are  alkyl,  aryl,  or  hydrogen.  1280122  relates  to  ra;-amino- 
phenol-A-phenylglycine-77-arsinic  acid,  or  generally  to  derivatives 
with  the  side-chain  — NH*CHR*CO*NHAr,  in  which  R  is  alkyl, 
aryl,  or  hydrogen,  and  Ar  is  an  aromatic  radicle  with  or  without 
substituted  groups.  1280122  relates  to  arsenoxides  containing  the 
group  -As-O,  obtained  by  the  action  of  mild  reducing  agents,  such 
as  sulphurous  acid,  on  the  amides  and  anilides  specified  above. 
1280123  relates  to  arsenophenylglycinebisarylamides,  obtained  by 
the  action  of  powerful  reducing  agents  on  the  anilides  specified 
above,  whereby  two  molecules  of  the  anilide  unite  together,  by 
condensation  and  reduction,  through  the  bond  -As-As-.  These 
are  formed  by  the  action  of  hypophosphorous  and  hydriodic  acids 
on  the  corresponding  arsinic  acids  or  arsenoxides;  thev  have  a  more 
powerful  therapeutic  effect  than  the  arsinic  acid  derivatives. 
1280125  relates  to  readily  soluble  sodium  salts  of  the  above  ureides, 
1280126  to  readily  soluble  sodium  salts  of  the  above  anilides,  and 
1280127  to  readily  soluble  hydrochloric  or  other  acid  salts  of  the 
above  arsenoaryl  condensation  derivatives,  the  salt-forming  acid 
being  attached  to  the  a-amino-groups  of  the  side-chains  in  the 
^para-position  to  the  arsenic.  J.  F.  B. 

Preparation  of  Arsphenamine  [Salvarsanl.  Philip  Adolph 
Kober  (J.  Amer.  (Them.  Soc .,  1919,  41,  442 — 451.  Compare  this 
vol.,  i,  183).— The  percentage  of  arsenic  in  salvarsan  is  generally 
found  to  be  about  31*6,  although  the  formula, 

As<>rC6H3(OH)  -NHo.HCl],, 

requires  34 ‘2%.  The  difference  is  usually  ascribed  to  the  presence 
of  two  molecules  of  water,  although  the  drug,  as  prepared  bv 
Ehrlich  and  Bertheim’s  method  (A..  1912,  i,  523),  is  actually  pre¬ 
cipitated  by  methyl  alcohol  and  ether,  and  these  authors  have 
shown  that  it  contains  one  molecule  of  methyl  alcohol.  Rober  is 
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of  the  opinion  that  the  serious  fluctuations  in  the  toxicity  of  the 
various  preparations,  about  50%  of  which  have  to  be  rejected,  are 
largely  due  to  the  use  of  methyl  alcohol  and  ether,  and  has  there¬ 
fore  designed  a  method  for  preparing  the  drug  in  which  no  use  of 
these  physiologically  dangerous  and  inflammable  solvents  is  made. 

A  solution  of  85  grams  of  crude  nitrohydroxyphenylarsinic  acid 
in  290  c.c.  of  2A~sodium  hydroxide  and  1700  c.c.  of  water  is  stirred 
into  a  solution  of  220  grams  of  magnesium  chloride  and  1100  grams 
of  sodium  hyposulphite  in  5500  c.c.  of  water.  The  mixture  is  kept 
at  below  40°  until  the  small  amount  of  suspended  impurities  seems 
to  be  about  to  settle,  when  it  is  rapidly  filtered,  and  the  solution 
kept  at  50 — -60°  for  two  hours  or  so  until  the  diaminodihydroxy- 
arsenobenzene  is  deposited.  The  yellow  base  is  washed  with  ice- 
cold  water,  suspended  in  400  c.c.  of  water,  and  dissolved  in 
2A-sodium  hydroxide,  150  c.c.  being  sufficient  as  a  rule,  all  the 
liquids  being  cooled  to  0°.  The  solution  is  then  filtered  through 
an  anaerobic  filter,  mixed  with  150  c.c.  of  hydrochloric  acid  (1:1), 
and  then  made  up  to  1700  c.c.  The  hydrochloride  is  finally  “  salted 
out '  ’  by  slowly  stirring  the  solution  into  3250  c.c.  of  hydrochloric 
acid  (1 : 1),  and  is  dried  in  a  vacuum  desiccator  over  calcium  chloride 
and  sodium  hydroxide. 

Obtained  in  this  way,  salvarsan  is  a  pale  greyish-white  powder 
containing  1  or  2H20,  according  to  the  drying,  and  charring  at 
about  180°.  It  is  less  hygroscopic,  and  therefore  more  stable,  than 
the  ordinary  preparations,  and  has  a  low  grade  of  toxicity. 

A  summary  of  characteristic  tests  for  salvarsan  is  given. 

J.  C.  W. 

Organo-chromium  Compounds.  F.  Hein  ( Ber 1919,  52, 
[B],  195 — 196). — By  the  action  of  magnesium  phenyl  bromide  on 
anhydrous  chromic  chloride  or  cbromyl  chloride  is  obtained, 
together  with  other  chromium  phenyl  compounds  (as  yet  un¬ 
examined),  an  orange,  amorphous  substance  which  appears  to  be 
chromium  pent&phenyl  bromide ,  CbPh5Br.  It  is  not  attacked  by 
water,  but  is  decomposed  by  acids,  forms  a  mercurichloride , 
CrPh5Br,HgCl2,  and  has  in  boiling  chloroform  a  molecular  weight 
corresponding  with  its  formula.  C.  S. 


i.  232 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Physiological  Chemistry. 


The  Sugars  of  the  Blood.  J.  W.  Best  (Arch.  Neerland. 
'physiol.,  1919,  3,  222 — 266). — The  blood  of  oxen  and  of  horses, 
taken  in  the  absence  of  digestion,  contains  0*057*— O’ 065%  of  dex¬ 
trose,  0*002 — 0*005%  of  lactose, and  <0*006 — 0*012%  of  an  unknown 
sugar.  Galactose,  sucrose,  melibiose,  maltose,  and  isomaltose  are 
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not  present,  or,  if  present,  only  in  quantities  less  tlian  0*001%.  The 
unknown  sugar  is  formed  by  condensation  from  one  or  two  mole¬ 
cules  of  a  pentose,  and  contains  about  twelve  atoms  of  carbon.  It 
gives  a  phenylosazone,  m.  p.  181 — 182°,  which  from  its  crystalline 
form,  solubility,  and  m.  p.  resembles  the  osazine  of  Cummidge’s 
sugar  (compare  Proc.  Roy.  Soc 1909,  81,  374).  The  sugar  is  not 
attacked  by  either  Saccharomyces  cerevisiae ,  or  emulsin,  or  the 
yeast  which  ferments  lactose.  It  is  dextrorotatory.  It  is  not 
hydrolysed  by  boiling  with  dilute  mineral  acids,  or  at  least  only 
very  slowly.  The  sugar  exists  as  such  in  the  blood,  and  is  not 
formed  during  the  hydrolysis  of  the  gum  of  the  blood. 

The  blood  of  human  beings  taken  in  the  morning,  eleven  to  six¬ 
teen  hours  after  the  last  meal,  contains  0'047 — 0*082%  of  dextrose, 
the  residual  reduction  being  equal  to  0*019 — 0*031%,  of  which  half 
is  due  to  substances  precipitable  by  phosphotungstic  acid.  Of  the 
remainder,  about  0*013%  is  due  to  the  presence  of  the  unknown 
sugar  described  above.  Examination  of  the  phenylosazones  from 
the  blood  sugars  before  and  after  fermentation  indicates  the 
presence  of  lactose  in  human  blood,  and  in  one  case,  that  of  a 
woman,  thirty-six  weeks  in  pregnancy,  0*006%  was  found. 

W.  G. 

Hsemocyanin.  Ernst  Philippi  ( Zeitsch .  physiol .  Chem.,  1919, 
104,  88—94). — Hsemocyanin  is  very  sensitive  to  acids.  Snails’ 
blood  is  immediately  decolorised  by  the  addition  of  small  quanti¬ 
ties  of  oxalic  acid.  After  treating  snails’  blood  with  potassium 
hydroxide,  a  product  was  isolated  which  contained  7*0%  of  copper 
and  gave  an  intense  pyrrole  reaction.  The  presence  of  manganese 
in  the  blood  of  Pinna  squamosa  is  confirmed.  J.  C.  H. 

The  Effect  of  Acetone  and  of  /?-Hydroxybutyric  and 
Acetoacetic  Acids  on  the  Blood  Catalase.  W.  E.  Burge 
(J.  Biol .  Chem.,  1919,  37,  343 — 347). — Introduction  of  doses  of 
5  grams  per  kilo,  of  30%  solutions  of  acetone,  acetoacetic  acid,  and 
/3-hydroxybutyric  acid  into  the  upper  part  of  the  intestines  of 
rabbits  produced  a  rise  in  the  catalase  content  of  blood  taken  from 
the  jugular  vein.  Measurements  of  the  catalase  present  in  blood 
taken  from  the  liver  and  the  portal  and  jugular  veins  before  and 
after  the  administration  of  these  substances  in  this  manner  indicate 
that  they  stimulate  the  liver  to  an  increased  output  of  the  enzyme. 
The  increased  oxidation  in  diabetes  is  attributed  to  the  increased 
production  of  catalase  resulting  from  such  stimulation  of  the 
liver.  J.  C.  E. 

The  Mechanism  of  the  Action  of  Fats  in  the  Utilisation 
and  Assimilation  of  Proteins.  F.  Maignon  (Compt.  rend., 
1919,  168,  626 — 629.  Compare  A.,  1918,  i,  416). — The  author 
reasserts  his  views  as  to  the  part  played  by  the  fatty  acids  in  the 
building  up  of  specific  proteins  in  the  body  from  the  amino-acids 
arising  from  the  ingested  proteins  (compare  this  vok,  i,  185). 

W.  G. 
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Growth.  XI.  The  Growth,  and  Senescence  of  White 
Mice  fed  upon  Pituitary  (Anterior  Lobe)  Tissue,  Tethelin, 
Egg  Lecithin  or  Cholesterol.  T.  Brailsford  Robertson  and 
L.  A.  Ray  (/.  Biol.  Client .,  1919,  37,  393— 426).— The  results 
previously  reported  (A.,  1916,  i,  350,  690)  dealt  with  the  influence 
of  these  substances  on  the  growth  of  mice  up  to  the  sixtieth  week 
of  life.  The  present  paper  records  extended  observations  which 
cover  the  whole  life-period  of  the  animals.  Generally  speaking, 
the  results  confirm  the  conclusions  announced  in  the  earlier  reports. 
The  substances  administered  to  the  animals  influenced  the  growth 
process  in  the  way  that  catalysts  influence  chemical  reactions,  that 
is,  by  affecting  the  velocity  with  which  the  equilibrium  is  attained 
without  affecting  the  equilibrium  itself.  J.  C.  D. 

Growth.  XII.  The  Influence  of  Pituitary  Gland  (Anterior 
Lobe)  Tissue,  Tethelin,  Egg  Lecithin,  and  Cholesterol  on  the 
Duration  of  Life  of  the  White  Mouse.  T.  Brailsford 
Robertson  and  L.  A.  Ray  (J.  Biol .  Chem.y  1919,  37,  427 — 442). 
— The  mean  duration  of  life  of  mice  which  have  received  pituitary 
tissue,  lecithin,  or  cholesterol  lies  within  normal  limits.  Those 
which  had  received  tethelin,  the  growth-accelerating  substance 
isolated  from  the  anterior  lobe  of  the  pituitary  gland,  showed  a 
greatly  extended  duration  of  life.  Male  mice  which  had  received 
tethelin  continuously  showed  a  duration  of  life  which  exceeded  the 
normal  by  ninety-nine  days,  whilst  in  female  mice  which  had 
received  tethelin  intermittently  in  three  periods  of  one  month  each 
prior  to  the  thirtieth  week,  the  increased  duration  of  life  was 
eighty-one  days.  J.  C.  D. 

Growth.  XIV.  Further  Experiments  on  the  Influence 
of  Tethelin  on  the  Growth  of  the  White  Mouse.  T.  Brailsford 
Robertson  and  L.  A.  Ray  (J.  Biol.  Chem 1919,  37,  455 — 463. 
Compare  A.,  1916,  i,  356,  690).- — Discontinuous  administration  of 
tethelin  will  produce  the  characteristic  deformations  of  the  growth 
curve  of  white  mice.  The  same  result  was  observed  to  follow  a 
single  relatively  brief  period  of  administration,  namely,  4  mg.  of 
tethelin  per  day  for  eight  weeks  only,  from  the  fourth  to  the 
twelfth  week  of  life.  The  concavity  in  the  curve  of  growth  is 
believed  to  be  the  expression  of  preliminary  retardation  preceding 
sexual  maturity,  followed  by  a  secondary  or  compensatory 
acceleration  accompanying  and  succeeding  sexual  maturity.  The 
previous  opinion,  which  held  that  both  acceleration  and  retardation 
were  directly  due  to  tethelin,  is  now  modified  in  that  only  the 
retardation  is  believed  to  be  due  to  that  substance,  the  acceleration 
being  due  to  compensatory  factors  which  develop  in  the  animal 
itself  in  response  to  the  abnormal  dosage  of  the  active  principle  of 
the  anterior  lobe  of  the  pituitary  body.  The  direct  action  of 
tethelin  would  thus  appear  to  consist  exclusively,  so  far  as  the 
whole  animal  is  concerned,  of  retardation  of  growth.  J.  C.  D. 
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Milk  Coagulation  and  the  Physical  Condition  of  Milk 
Curd-  0.  Allemann  [with  H.  Schmidt]  (Kolloicl  Zeitsch 1919,  24, 
27 — 42). — A  number  of  experiments  on  the  solidity  of  milk  curds 
have  been  made  in  connexion  with  the  manufacture  of  cheese.  It  is 
shown  that  the  solidity  of  rennet  curd  is  directly  proportional  to  the 
time  which  has  elapsed  since  coagulation,  and  inversely  proportional 
to  the  time  of  coagulation.  The  solidity  is  proportional  to  the 
acidity  of  the  mixture.  The  solidity  of  the  milk  curd  is  increased  by 
the  addition  of  potassium  chloride  in  strict  proportion  to  the  amount 
of  salt  added.  With  increasing  temperature,  the  solidity  increases 
up  to  a  maximum,  but  above  41 — 42°  it  decreases  rapidly.  The 
solidification  of  the  curd  is  a  continuation  of  the  coagulation 
process,  and  it  takes  place  according  to  the  ordinary  coagulation 
laws.  The  solidity  is  dependent  on  the  individuality  of  the  animal 
from  which  the  milk  was  taken,  and  is  constant  over  long  periods 
of  time.  Sudden  changes  in  the  solidity  relationships  can  occur ; 
these  are  the  result  of  weather  changes  and  physiological  conditions, 
and  after  a  short  time  the  solidity  relationships  return  to  their 
normal  values.  J.  F.  S. 

The  Forms  of  Nitrogen  in  Protein-free  Milk.  Cornelia 
Kennedy  (J.  Ame?\  Ghem .  Soc.y  1919,  41,  388 — 393). — The  so- 
called  protein-free  milk  is  prepared  as  follows :  40  litres  of  centri¬ 
fuged  milk,  diluted  with  8  litres  of  water,  are  mixed  with  a  little 
more  than  the  required  amount  of  hydrochloric  acid  to  cause  the 
formation  of  a  curd,  filtered  through  cheesecloth,  the  filtrate  is 
boiled  for  half  a  minute,  cooled,  filtered  through  paper  pulp,  and 
the  solution  neutralised  with  sodium  hydroxide  and  evaporated 
to  dryness  at  60 — 70°.  An  examination  of  the  distribution  of 
nitrogen  in  five  samples  of  such  milk,  obtained  from  the  same  herd 
at  different  times,  has  been  made,  with  the  following  results : 
(1)  the  nitrogenous  substances  present  vary  in  composition; 
(2^  considerable  quantities  of  proteins  or  peptides  of  high  mole¬ 
cular  weight  are  still  present  for  there  is  a  great  increase  in  the 
amount  of  amino-nitfogen  after  hydrolysis  or  tryptic  digestion; 
(3)  nearly  half  of  the  nitrogenous  material  is  precipitated  bv 
mercuric  nitrate  or  phosphotungstic  acid,  the  latter  agent  removing 
only  non-amino-nitrogen.  J.  C.  W. 

Action  of  10  per  cent.  Thvmol-Chloroform  Preservative 
on  the  Chlorine  Content  of  Urine.  J.  O.  Halverson  and  J.  A. 
Schulz  (J.  Amer.  Ghem .  Soc.,  1919,  41,  440 — 442). — A  solution 
of  thymol  in  chloroform  is  being  widely  used  as  a  preservative  for 
snecimens  of  urine.  Its  influence  on  the  content  of  inorganic 
chlorine  has  therefore  been  studied  in  the  case  of  six  alkaline  speci¬ 
mens  of  cow’s  urine,  stored  at  about  freezing  point  for  nearly  two 
vears,  and  sixteen  specimens  of  acidic  urine  from  swine,  kept  at 
the  ordinary  temperature  for  four  to  twenty-one  days.  No  varia¬ 
tions  outside  the  limits  of  analytical  errors  were  encountered. 

J.  C.  W. 
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Cystine  of  Urine  and  of  Urinary  Calculi.  Emil  Abderhalden 
(Zeitsch.  'physiol.  Chem,,  1919,  104,  129 — 132.  Compare  A., 
1907,  i,  476). — The  cystine  derived  from  the  hydrolysis  of  hair 
and  nails  of  a  cystinuric  patient  was  found  to  be  identical  with 
that  present  in  the  urine.  Three  cystine  calculi  contained  traces 
of  tyrosine,  but  a  fourth  was  composed  exclusively  of  cystine.  This 
cystine  possessed  the  same  properties  as  that  derived  from  the 
keratins.  J.  C.  D. 

Haemoquinic  Acid.  A  New  Disintegration  Product  of 
Quinine  Present  in  the  Urine,  especially  in  44  Blackwater  " 
Fever.  M.  Nierenstein  (J.  Boyal  Army  Med.  Corps,  1919, 
215 — 217). — Occasionally,  dark-coloured  urines  have  been  observed 
to  follow  the  administration  of  quinine.  These  cases  were  ex¬ 
amined  for  the  presence  of  kynurenic  acid,  but  without  success. 
An  extension  of  the  method  for  the  isolation  of  kynurenic  acid 
led,  however,  to  the  isolation  of  a  new  disintegration  product  of 
quinine,  haemoquinic  acid.  The  acid  crystallised  from  dilute 
alcohol  has  m.  p.  183°  (decomp.).  It  may  be  recognised 

in  dilutions  as  great  as  1  in  5000  by  means  of  the  blue 

coloration  given  with  Herapath’s  reagent.  It  yields  a  picrate, 

m.  p.  224°,  and  a  sulphate  crystallising  from  water  in  small,  silky 

needles.  In  addition  to  “blackwater”  urines,  the  urines  of  the 
following  malaria  cases  were  also  examined  for  this  acid : 
(1)  patients  having  quinine;  (2)  patients  soon  after  rigor; 
(3)  patients  some  time  after  rigor.  The  results  of  this  study 
suggest  a  possible  relationship  between  the  formation  of  haemo¬ 
quinic  acid  in  the  organism  and  the  production  of  “blackwater.” 
Haemoquinic  acid  shows  pronounced  haemolytic  properties  towards 
human  and  sheep’s  corpuscles.  It  is  possible  that  the  acid  is 
6-methoxyquinoline-3-glyoxylic  acid,  C9NH5Me*C0*C02H. 

J.  C.  D. 

Chiteniue.  A  Disintegration  Product  of  Quinine  Found 
in  the  Urine.  M.  Nierenstein  ( J .  Boyal  Army  Med .  Corps ,  1919, 
218 — 219). — The  observation  of  Kerner  (Arch,  gesamt.  Physiol. , 
1869,  200)  that  chitenine,  an  oxidation  product  of  quinine,  is  found 
in  the  urine  after  the  administration  of  quinine  is  confirmed.  It 
is  present  in  the  urine  in  the  early  stages  of  the  excretion  of 
quinine.  Chitenine  was  isolated  from  the  urine  of  a  normal 
individual  collected  during  the  first  two  or  three  hours  after  the 
administration  of  quinine  sulphate  by  a  fractionation  of  the  pre¬ 
cipitate  produced  on  the  addition  of  picric  acid.  The  chitenine 
obtained  from  the  urine  crystallised  from  dilute  alcohol  in  prisms, 
m.  p.  281 — 282°,  [a]{l  - 122‘6°,  and  showed  other  properties  similar 
to  those  of  the  chitenine  described  by  Skraup  (A.,  1893,  i,  737). 

J.  C.  D. 

The  Fate  of  Tetrahydronaphthalene  (Tetralin)  in  the 
Animal  Body.  Julius  Pohl  and  Margarete  Rawicz  ( Zeitsch . 
physiol.  Chem.y  1919,  104,  95 — 104.  Compare  Schroeter  and 
Thomas,  A.,  1918,  i,  418). — Tetrahydronaphthalene  is  slightly 
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toxic,  but  rabbits  weighing  2  kilos,  can  tolerate  the  administration 
of  2 — 3  grams  by  the  stomach  without  showing  apparent  symptoms. 
Smaller  animals  develop  diarrhoea  and  die,  exhibiting  narcosis. 
Tetrahydronaphthalene  administered  to  the  rabbit  is  excreted 
mainly  as  ac -cu-tetrahydronaphthaleneglycuronic  acid , 

C10Hn-CO*[CH-OH]4-CO2H, 

m,  p.  256 — 258°,  crystallising  in  colourless,  lustrous  plates.  A 
small  portion  is  excreted  unchanged  by  the  respiratory  tract. 
When  tetralin  is  administered  orally  to  man,  5—7  grams  per  day, 
the  urine  is  inactive,  dark  green,  and  readily  yields  an  amorphous 
pigment.  It  also  contains  a  leuco-compound,  which  is  readily 
oxidised  to  a  deep  blue  pigment,  besides  dihydronaphthalene  and 
naphthalene.  Dihydronaphthalene  is  chiefly  excreted  as  the  con¬ 
jugated  glycuronic  acid,  which  readily  yields  naphthalene.  Other 
substances  isolated  from  the  urines,  such  as  a c- a~ tetrahy dro¬ 
ll  aphthylcarb amide  and  a  substance  melting  at  286°,  are  regarded 
as  products  of  secondary  reactions.  J.  C.  D. 
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Nitrate  and  Nitrite  Assimilation.  XIV.  Iron  and 
Oxygen  as  Necessary  Agents  for  the  Reduction  of  Alkali 
Nitrites  by  Auto  oxidisable  Compounds.  Oskar  Baudisch 
( Ber.y  1919,  52,  [5],  35 — 40.  Compare  A.,  1918,  i,  474). — An 
explanation  has  now  been  found  of  the  fact  that  iron  as  well  as 
oxygen  is  necessary  for  the  reduction.  It  has  been  shown  ( loc . 
dt.)  that  tervalent  iron  must  be  present  in  a  complex  form  in 
order  to  produce  nitric  oxide  or  ammonia  from  an  alkali  nitrite. 
It  is  now  shown  that  when  an  aqueous  alkaline  solution  of  sodium 
nitroprusside  is  boiled  in  the  absence  of  air  or  oxygen,  no  nitric 
oxide  is  liberated,  and  that  this  gas  is  produced  in  large  quantity 
directly  oxygen  is  admitted  to  the  system.  A  similar  result  is 
obtained  by  heating  a  solution  of  sodium  carbonate  and  potassium 
nitrite  with  sodium  ferripentacyanoammine,  [(CN)5FeNH3]Na3, 
in  the  presence  of  oxygen.  The  whole  process  of  the  reduction  of 
alkali  nitrite  is,  therefore,  a  replacement  of  inorganic  or  organic 
groups  co-ordina lively  attached  to  the  iron  atom  by  the  NO-group 
of  the  alkali  nitrite,  and  the  subsequent  elimination  of  this  group 
by  oxygen  on  warming.  In  accordance  with  this,  nitrous  acid  is 
found  in  the  distillate  when  a  solution  of  potassium  ferrocyanide 
is  boiled  with  sodium  carbonate  and  sodium  nitrite  in  the  presence 
of  oxygen.  The  elimination  of  the  cyano-group,  however,  occurs 
only  very  slowly,  so  that  only  slight  traces  of  nitric  oxide  are 
formed,  but  this  gas  is  liberated  in  considerable  quantity  when  a 
little  pyridine  is  added  to  the  reaction  mixture.  The  pyridine  may 
be  replaced  by  phloroglucinol. 
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Contrary  to  previous  statements,  it  is  not  necessary  tlaat  the 
compound  capable  of  entering  into  complex  salt  formation  with 
the  iron  must  be  auto-oxidisable  in  order  to  reduce  alkali  nitrites 
in  alkaline  solution  by  heating. 

The  reduction  of  alkali  nitrite  to  nitric  oxide  and  ammonia  by 
an  alkaline  solution  of  dextrose  containing  an  iron  salt  is  now 
comprehensible  in  view  of  the  formation  of  the  complex  iron  salts 
which  are  produced  with  aldo-  and  keto-hexoses  in  alkaline  solu¬ 
tion.  Oxanthrone  behaves  quite  similarly  to  dextrose,  and  in  both 
cases  oxygen  is  unnecessary.  C.  S. 

Nitrate  and  Nitrite  Assimilation.  XV.  Iron  and  Oxygen 
as  Necessary  Agents  for  the  Reduction  of  Alkali  Nitrates. 

Oskar  Baudisch  ( Ber 1919,  52,  [B],  40 — 43.  Compare  preceding 
abstract). — Experiments  are  recorded  which  show  that  an  alkali 
nitrate  is  quite  unaffected  by  boiling  in  alkaline  solution  with 
ferrous  carbonate  or  hydroxide  in  the  absence  of  oxygen,  but  is 
reduced  through  the  alkali  nitrite  to  ammonia  directly  oxygen  is 
admitted.  Alkali  nitrite  is  reduced  to  ammonia  even  in  the 
absence  of  oxygen. 

The  author  invokes  his  peroxide  formula  of  alkali  nitrates  (A., 
1916,  i,  702)  to  explain  the  phenomenon.  Probably  the  oxygen 

and  the  ferrous  hydroxide  form  a  compound,  >Fe(OH)2,  and 

this  and  the  alkali  nitrate,  reacting  together  like  two  peroxides, 
produce  oxygen  and  alkali  nitrite;  the  latter  is  then  reduced  to 
ammonia.  C.  S. 

Influence  of  Salts  on  the  Nitric-Nitrogen  Accumulation 
in  the  Soil.  J.  E.  Greaves,  E.  G.  Carter,  and  H.  C.  Goldthorpe 
(J.  Agric.  Bes.,  1919,  16,  107 — 135). — The  object  of  the  investiga¬ 
tion  was  to  determine  the  relative  toxicity  and  stimulant  action 
of  various  salts  applied  to  a  soil,  as  measured  by  the  effect  on  the 
nitrifying  organisms.  The  salts  tested  were  the  chlorides,  nitrates, 
sulphates,  and  carbonates  of  sodium,  potassium,  calcium,  mag¬ 
nesium,  manganese,  and  iron.  It  was  found  that  the  toxicity  of 
these  salts  was  determined  by  the  specific  nature  of  the  salt,  and 
not  by  the  ions.  In  order  of  decreasing  toxicity,  the  salts  were: 
sodium  sulphate,  sodium  carbonate,  calcium  carbonate,  potassium 
sulphate,  potassium  carbonate,  ferric  nitrate,  sodium  nitrate,  mag¬ 
nesium  sulphate,  ferric  sulphate,  calcium  nitrate,  potassium 
nitrate,  potassium  chloride,  magnesium  nitrate,  manganous 
carbonate,  manganous  chloride,  manganous  sulphate,  ferric 
carbonate,  magnesium  chloride,  sodium  chloride,  calcium  chloride, 
calcium  sulphate.  Increase  of  toxicity  with  concentration  was 
much  more  rapid  in  some  cases  than  in  others.  The  explanation 
of  the  toxicity  is  probably  physiological,  due  to  the  action  of  the 
salt  on  the  living  protoplasm  of  the  bacterial  cell,  the  increased 
osmotic  pressure  of  the  soil  solution  being  subsidiary. 
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Most  of  the  salts  acted  as  stimulants  to  nitrification  in  some  at 
least  of  the  concentrations  used.  Those  which  failed  to  give  any 
stimulation  were  sodium  sulphate  and  carbonate,  calcium 
carbonate,  potassium  sulphate  and  carbonate,  and  ferric  nitrate. 
Many  of  the  nitrates  caused  large  losses  of  nitric  nitrogen,  due  to 
conversion  into  protein  nitrogen,  and  not  to  denitrification.  The 
fixation  of  nitrogen  was  specially  stimulated  by  the  nitrates  of 
magnesium,  iron,  calcium,  and  manganese.  [See  J.  Soc.  Chem. 
Ind .,  1919,  297a.]  J.  H.  J. 

Preparation  of  Glycerol  by  Fermentation,  Karl  Schweizer 
(Relv.  Chim .  Acta ,  1919,  2,  167 — 172). — Glyceraldehyde  and 
dihydroxy  acetone  are  commonly  regarded  as  intermediate  com¬ 
pounds  in  the  conversion  of  sugar  into  alcohol.  It  is  possible, 
therefore,  that  they  are  also  the  precursors  of  the  glycerol  which 
is  formed  during  alcoholic  fermentation,  in  which  case  it  might  be 
possible  to  increase  the  yield  of  glycerol  if  the  process  is  carried 
out  in  the  presence  of  a  reducing  agent.  Owing  to  the  sensitive 
nature  of  the  ferment,  the  problem  resolves  itself  into  finding  a 
hardy  species  of  yeast  and  a  reducing  agent  which  does  not  hinder 
its  development.  A  technical  pressed  yeast,  prepared  with 
molasses,  and  sodium  sulphite  were  found  to  answer  the  require¬ 
ments.  On  the  experimental  scale,  the  best  result  was  obtained 
in  a  Hayduck  apparatus  with  a  mixture  containing  40  grams  of 
sucrose,  2  grams  of  ammonium  dihydrogen  phosphate,  1  gram  of 
dipotassium  hydrogen  phosphate,  and  10  grams  of  pressed  yeast  in 
400  c.c.  of  water,  to  which  30  grams  of  sodium  sulphite  were  added 
when  the  fermentation  had  started.  After  twenty-four  hours, 
fermentation  had  stopped,  and  as  a  mean  of  several  experiments 
2T3  grams  of  glycerol  were  obtained  from  100  grams  of  sucrose. 
As  might  be  expected,  less  glycerol  was  formed  if  the  mixture  was 
thoroughly  aerated. 

It  is  stated  that  some  of  the  belligerent  nations  have  applied 
sodium  sulphite  in  the  manufacture  of  glycerol  by  fermentation  on 
the  large  scale  during  the  war.  J.  C.  W. 

Fumaric  Acid  Fermentation  of  Sugar.  Felix  Ehrlich 
(Ber.j  1919,  52,  [Z?],  63 — 64). — -The  formation  of  free  fumaric 
acid  during  the  fermentation  of  sugar  by  Aspergillus  fumaricus 
(Wehmer,  this  vol.,  i,  58)  has  been  previously  observed  by  the 
author  during  fermentation  by  R  hi  z  opus  nigricans  (Mu  ear 
stolonifer )  (A.,  1912,  ii,  192).  C.  S. 

Determination  of  the  Distribution  of  Nitrogen  in  Certain 
Seeds.  J.  F.  Brewster  and  C.  L.  Alsberg  ( J .  Biol.  Chem.,  1919, 
37,  367 — 371). — Certain  of  the  results  have  been  reported 

previously  (compare  A.,  1915,  i,  760). — Yeast-nucleic  acid,  which 
was  free  from  material  giving  a  biuret  reaction,  was  hydrolysed 
with  20%  hydrochloric  acid  for  twenty-five  hours,  and  then  analysed 
by  the  Van  Slyke  method  for  determining  the  distribution  of 
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nitrogen  in  proteins.  Fifteen  %  of  the  total  nitrogen  was  found 
in  the  arginine  fraction,  although  the  nucleic  acid  contained  no 
arginine.  This  indicates  that  in  the  determination  of  the  dis¬ 
tribution  of  nitrogen  in  materials  containing  nucleic  acid  by  this 
method,  erroneous  results  may  be  obtained,  Decause  purine  and 
pyrimidine  nitrogen  may  appear  in  the  arginine  fraction. 

J.  C.  D. 

The  Influence  of  External  Concentration  on  the  Position 
of  the  Equilibrium  Attained  in  the  Intake  of  Salts  by 
Plant  Cells.  Walter  Stiles  and  Franklin  Kidd  ( Proc .  Boy.  Soc 
1919,  [2?],  90,  448 — 470). — The  authors  have  followed  the  course 
of  intake  of  salts  by  carrot  and  potato  tissue  by  measuring  the 
changes  in  conductivity  of  the  solution  of  a  salt  presented  to  the 
tissue,  working  with  concentrations  varying  from  N  j  10  to  A/ 5000. 
Carrot  tissue  is  much  more  suitable  than*potato  tissue  for  work  of 
this  character,  since  the  exosmosis  from  carrot  into  distilled  water 
is  slight,  whilst  that  from  potato  is  considerable.  In  the  case  of 
copper  sulphate,  exosmosis  exceeds  absorption  at  all  concentrations, 
this  being  characteristic  of  toxic  substances,  and  the  initial  rate 
of  exosmosis  increases  with  increase  in  concentration  of  the  toxic 
solution.  With  aluminium  sulphate,  the  curves  showing  the 
change  in  conductivity  of  the  external  solution  were  similar  to 
those  obtained  with  copper  sulphate,  although  aluminium  sulphate 
is  not  toxic.  The  authors  suggest  that  this  may  be  due  to  the 
absorption  of  the  aluminium  ion,  its  place  being  taken  by  hydrogen 
ions  or  some  other  ions,  which  results  in  an  increase  in  the  con¬ 
ductivity  of  the  external  solution. 

Carrot  tissue  absorbs  potassium,  sodium,  and  calcium  chlorides 
in  all  the  concentrations  examined,  the  absorption  at  first  being 
approximately  proportional  to  the  external  concentration.  As  the 
absorption  progresses,  however,  it  tends  towards  an  equilibrium 
condition  in  which  the  ratio  of  internal  to  external  concentration 
is  not  constant,  but  varies  with  the  concentration.  This  ratio  of 
final  internal  to  final  external  concentration  is  called  the  absorp¬ 
tion  ratio,  and  may  be  expressed  by  the  equation  y~kcm,  where 
y  is  the  final  internal  and  c  the  final  external  concentration,  k  and 
m  being  constants.  This  is  the  adsorption  equation,  but  the  data 
given  are  regarded  as  inadequate  to  justify  the  conclusion  that 
absorption  of  salts  by  the  cell  is  an  adsorption  process.  W.  G. 

Relationship  between  the  Formation  of  Proteins  and 
Acids  in  Leaves.  Arth.  Meyer  ( Ber .  Deut.  hot.  Ges .,  1918,  36, 
508 — 513). — A  review  of  the  literature  shows  that  slight  protein 
formation  accompanied  by  feeble  deacidification  and  production 
of  oxalate  occurs  in  leaves  kept  in  the  dark;  on  exposure  to  light, 
the  three  processes  occur  to  a  greater  extent.  Protein  and  oxalate 
are  readily  formed  in  leaves  exposed  to  light  in  an  atmosphere  free 
from  carbon  dioxide,  and  marked  deacidification  takes  place 
simultaneously.  The  actions  do  not  occur  to  more  than  a  slight 
extent  in  the  illuminated,  colourless  leaf. 
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The  author  is  of  the  opinion  that  the  carbohydrates  react  with 
nitrogen,  sulphur,  and  phosphorus  derived  from  inorganic  salts  to 
yield  proteins;  the  bases  of  the  salts  are  thereby  liberated  and 
neutralised  by  the  organic  acid  produced  in  the  leaves.  An 
attempt  is  made  to  formulate  the  process : 

27C6Hjo06  h-  24Ca(N03)<>  +  CaS04  +  25H9C204  — 

^C162H262053N48S  +  2010  +  25CaC204  +  56H20 . 
Evidence  in  favour  of  such  a  scheme  is  deduced  from  the  literature, 
and  further  quantitative  data  are  promised.  H.  W. 

Utilisation  of  Dextrose  and  Lsevulose  by  Higher  Plants. 

H.  Colin  (Compt.  rend.,  1919,  168,  697 — 699). — From  an  ex¬ 
amination  of  etiolated  leaves  of  beetroot,  artichoke,  and  chicory 
fed  by  a  root  or  a  tubercle  having  a  reserve  of  sucrose  or  inulin, 
the  author  produces  further  evidence  in  support  of  the  view  that 
laevulose  is  used  by  the  cells  more  rapidly  than  is  dextrose. 

W.  G. 

Influence  of  certain  Organic  Compounds  on  the  Develop¬ 
ment  of  Plants.  111.  G.  Ciamician  and  U.  Ravenna  ( Atti  it. 
Accad.  Lincei ,  1919,  [vj,  28,  i,  13 — 20.  Compare  A.,  1918,  i,  473). 
— The  effect  of  watering  bean  plants  grown  on  cotton  wool  with 
0T%  solutions  of  various  compounds  related  fundamentally  to  the 
vegetable  alkaloids  has  been  studied;  the  bases  tested  were  applied 
in  the  form  of  tartrates  or  phosphates.  Of  the  three  methylamines, 
methylamine  is  the  least  toxic  and  the  slowest,  and  trimethylamine 
the  most  toxic  and  the  most  rapid,  in  its  action;  small,  yellowish- 
brown  spots  appear  on  the  veins  and  then  on  the  whole  surface 
of  the  leaves,  which  finally  dry  up.  The  action  exerted  by  tetra- 
methyl-  and  tetraethyl-ammonium  salts  is  less  poisonous  than,  and 
otitterent  in  its  manifestation  from,  that  of  the  amines.  Theo¬ 
bromine  and  dimethylxanthine  exert  effects  moderate  in  comparison 
with  those  of  caffeine  and  trimethylxanthine.  Methylunc  acid 
has  a  distinctly  toxic  action,  slow  in  appearing.  Piperidine  exerts 
a  slight  effect,  but  allows  the  plants  to  attain  complete  maturity, 
whereas  1-methylpiperidine,  dimethylpiperidylammonium  tartrate, 
coniine,  acetylpiperidine,  and  pipeline  are  all  more  or  less  toxic. 
Unlike  morphine,  codeine  and  diacetylmorphine  are  markedly 
toxic.  Cinchonine  exhibits  the  same  poisonous  effects  as  quinine, 
but  to  a  less  degree.  Atropine  and  cocaine  are  both  toxic,  the 
action  of  the  latter  being  the  more  prompt  and  more  intense. 
Papaverine  and  narcotine  are  somewhat  more  toxic  than  morphine 
and  produce  similar  effects,  and  sparteine  also  has  a  poisonous 
action.  Strychnine  at  first  causes  increased  development  of  the 
plants,  but  these  die  later;  nicotine  also  kills  the  plants,  but  in 
O' 01%  solution  is  without  effect.  f.soAmylamine  rapidly  produces 
fatal  effects.  Aniline  is  less  poisonous  than  acetanilide,  and  this 
less  so  than  methyl  acetanilide. 

The  above  results  indicate  that  introduction  of  methyl  groups 
increases  the  toxicity  of  a  compound,  confirmation  of  this  rule 
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being  obtained  with  catechol  and  guaiacol.  Potassium  salicylate 
causes  only  retardation  in  development,  whereas  methyl  salicylate 
exhibits  distinct,  although  belated,  toxicity. 

Experiments  with  carbamide,  guanidine,  cyanamide,  and 
potassium  cyanate  and  cyanide  show  that  cyanamide  is  the  most 
poisonous  of  the  first  three  compounds,  and  is  followed  by 
guanidine;  carbamide,  on  the  other  hand,  produces  extraordinarily 
rank  development  of  the  plants.  The  cyanate  and  cyanide,  both 
poisonous,  determine  retarded  growth. 

Some  of  the  above  poisonous  compounds  exert  an  influence  on 
the  migration  of  the  starch,  treatment  of  the  leaves  with  iodine 
solution  demonstrating  the  persistence  of  the  starch  at  places 
where  the  action  of  light  is  excluded.  The  formation  of  starch 
also  is  sometimes  retarded,  coloration  of  the  leaves  by  iodine 


exhibiting  discontinuity  in  the  form  of  spots  and  veinings. 

T.  H.  P. 


Microchemistry  of  Plants.  XII.  Large  Siliceous  Bodies 
in  the  Leaf  of  Arundo  Donax.  XIII.  Behaviour  of 
Cystolites  towards  Salts  of  Silver  and  other  Metals. 

Hans  Molisch  ( Ber .  deut.  Bot .  Ges .,  1918,  36,  474 — 481.  Com¬ 
pare  this  vol.,  i,  113). — Unusually  large  siliceous  bodies,  72 — 108 /x 
long,  43 — 100  p  wide  at  the  ends,  and  11 — 54  y  wide  at  the  middle, 
occur  in  the  leaves  of  Arundo  Donax ;  they  are  insoluble  in  all 
acids  except  hydrofluoric,  and  can  readily  be  examined  after  treat¬ 
ment  of  the  leaf  with  phenol. 

All  the  cystolites  which  have  been  investigated  possess  the  power 
of  reducing  silver  nitrate  or  sulphate  so  strongly  that  they  become 
blackened  after  a  short  period.  This  property  can  be  conveniently 
utilised  for  the  investigation  of  the  distribution  of  cystolites  in 
leaves,  the  effects  being  well  marked  even  with  small  magnification. 
The  deposition  of  silver  is  due  to  calcium  carbonate,  which  encrusts 
the  cystolites,  and  the  action  provides  a  confirmatory  microchemical 
method  for  the  detection  of  calcium  carbonate  in  the  plant. 
Cystolites  become  coloured  red  to  bluish-violet  in  gold  chloride 
solution,  rustrred  in  ferrous  sulphate,  pale  green  in  nickel  sulphate, 
and  lilac  or  pink  in  cobalt  chloride  or  cobalt  sulphate.  The 
colorations  are  due  to  precipitates  of  the  corresponding  hydroxides 
caused  by  the  calcium  carbonate  of  the  cystolites.  H.  W. 

Production  of  Alcohol  from  Algae.  E.  Kayser  (Ann.  Chim. 
anal.,  1919,  [ii],  1,  79 — 80). — See  this  vol.,  i,  193. 

Carbohydrate  Content  of  Lichens  and  the  Influence  of 
Chlorides  on  Alcoholic  Fermentation.  E.  Salkowski  (Zeitsch. 
physiol.  Ghem.,  1919,  104,  105 — 128). — Analyses  of  Iceland  moss 
(Lichen  islandicus)  and  reindeer  moss  (Gladonia  rangiferina )  are 
given.  The  former  contains  59*45%  of  lichenin,  4*3%  of  fat,  4*73% 
of  protein,  19*47%  of  organic  matter,  exclusive  of  lichenin,  2*01%  of 
ash,  and  10*04%  of  water.  The  latter  contains  54*63%  of  lichenin, 
2*59%  of  ether  extract,  4*1%  of  protein,  26*96%  of  other  organic  sub- 
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stances,  10*59%  of  water,  and  1*13%  of  ash.  Hydrolysis  of  these  two 
lichens  with  2*5%  hydrochloric  acid  or  6%  sulphuric  acid  yields 
60 — 66%  of  the  dry  weight  of  the  raw  material  as  dextrose.  The 
sugar  is  fermentable.  Sodium  chloride  disturbs  the  fermentation  of 
dextrose  according  to  the  amount  present.  The  concentration  of 
dextrose  also  has  an  influence.  A  12%  solution  of  dextrose  contain¬ 
ing  4%  of  sodium  chloride  is  completely  fermented,  and  nearly  so 
when  8%  of  the  salt  is  present.  Only  90%  of  the  sugar  is  fermented 
when  a  20%  solution  containing  4%  of  sodium  chloride  is  tested. 
The  equivalent  quantity  of  calcium  chloride  exerts  a  more  disturb¬ 
ing  influence.  The  hydrolysates  from  the  lichens  contain  not  only 
the  readily  fermentable  sugar,  but  also  a  substance  which  inhibits 
fermentation.  It  is  possible  this  property  belongs  to  the  acids 
from  the  lichens.  Lichens  contain  a  readily  hydrolysable  cellulose. 
Lichenin  is  not  converted  into  sugar  by  the  disastatic  ferments  of 
the  pancreas  or  saliva  or  plant  diastases.  Iceland  moss  contains  at 
least  10*92%  of  lichen  acids  calculated  as  cetraric  acid, 

J.  C.  D. 

Application  of  the  Biochemical  Method  to  the  Study 
of  Several  Species  of  Indigenous  Orchids.  Discovery  of  a 
New  Glucoside,  Loroglossin.  Em.  Bourquelot  and  M.  Brid  el 

( Compt .  rend.)  1919,  168,  701- — 703). — Using  the  method 
previously  described  (A.,  1906,  ii,  386),  the  authors  have  proved 
the  presence  in  the  aerial  organ  of  a  number  of  species  of  orchids 
of  one  or  more  glucosides  hydrolysable  by  emulsin.  From  one  of 
these  orchids,  Loroglossum  hircinum ,  Bech.,  a  new  glucoside, 
loroglossin ,  has  been  isolated,  having  m.  p.  137°  (con\), 
[a]-,-,  —42*97°.  It  is  hydrolysed  by  warm  dilute  sulphuric  acid,  as 
well  as  by  emulsin.  In  addition,  the  plants  contain  sucrose  and 
a  considerable  amount  of  a  dextrorotatory  substance,  which  is  not 
attacked  by  ferments.  W.  G. 

The  Flavones  of  Rhus.  0.  E.  Hands  and  H.  H.  Bartlett 
( Arner .  J.  Bot.,  1918,  5,  112 — 119;  from  Physiol .  Abstr.,  1919,  3, 
578). — The  wood  flavone  of  Rhus  typhina  and  R .  glabra  is  fisetin, 
which  is  regarded  as  an  end-product  of  metabolism.  The  distinctive 
leaf  flavone  of  R .  glabra  and  R.  copallina  is  myricetin,  which  is 
probably  a  plastic  substance.  The  authors  agree  with  Perkin’s 
views  (T.,  1896,  69.  1299—1303,  1303—1309;  1898,  73, 

1016 — 1019;  1900,  77,  423 — 432)  that  the  flavones  of  the  wood 
and  of  the  leaves  of  Rhus  are  different.  W.  G. 

Chemical  Investigations  of  some  Poisonous  Plants  in 
the  Natural  Order  Solanaceae.  III.  Occurrence  of  Nor¬ 
hyoscyamine  in  Solandra  longiflora.  J.  M.  Petri  (. Proc . 
Linn.  Soc .,  R.S.W.,  1917,  41,  815 — 822;  from  Physiol.  Abstr., 
1919,  3,  581). — The  leaves  of  Solandra  longiflora  contain  alkaloids 
to  the  extent  of  0*17%  of  the  dry  weight,  the  chief  one  being  solan - 
drine,  and  hyoscyamine  is  also  present.  W.  G, 
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Toxic  Constituents  in  the  Bark  of  Robinia  pseudacacia,  L. 

Buhachiro  Tasaki  and  Usmo  Tanaka  (•/.  Coll.  Ay  tic .  Tokyo, 
1918,  3,  337 — 356). — A  new  toxic  glucoside,  rob  it  in,  was  isolated 
from  the  bark  of  Robinia  jjscudacacia.  The  air-dried  bark  was 
extracted  with  water,  and  the  filtrate  heated  for  half  an  hour  at 
80 — 90°,  after  which  it  was  refiltered.  The  second  filtrate'  was 
concentrated  at  40°  under  reduced  pressure  to  one-tenth  of  its 
volume.  Impurities  were  separated  by  lead  acetate,  the  excess  of 
lead  was  then  removed,  and  the  process  of  concentration  repeated. 
A  reddish-brown  extract  was  obtained,  which  was  poured  into 
absolute  alcohol,  when  a  wdiite.  flocculent  precipitate  was  pro¬ 
duced;  this  was  washed  with  alcohol  and  dried  in  a  vacuum.  The 
yield  was  3%  of  the  dried  bark.  As  thus  prepared,  robitin  is  a 
pure  white,  odourless,  somewhat  bitter,  hygroscopic,  amorphous 
powder,  easily  soluble  in  water  and  acids,  but  insoluble  in  organic 
solvents.  It  contained  3%  of  ash.  On  hydrolysis,  it  yielded  glucose 
and  rhamnose.  [See  J .  Soc .  Ghem.  Ind ♦,  1919,  267a.]  J.  H.  J. 

Copper  and  Zinc  as  Antagonistic  Agents  to  the  “  Alkali  M 
Salts  in  Soil.  C.  B.  Lipman  and  W.  F.  Gericke  ( Amer .  J ’  Bot ., 

1918,  5,  151—170;  from  Physiol.  Abstr 1919,  3,  586). — Pot  cul¬ 
tures  of  barley  were  grown  on  soils  containing  sodium  chloride, 
sulphate,  and  carbonate  in  toxic  quantities,  to  which  copper  in  the 
form  of  its  sulphate,  chloride,  or  carbona/te,  or  zinc  in  the  form 
of  its  chloride  or  sulphate,  was  added.  It  was  found  that  the  pres¬ 
ence  of  copper  or  zinc  brought  about  an  increased  yield.  W.  G. 

Presence  of  Acetylmethylcarbinol  in  Saccharine  Sorghum 
Silage.  W.  G.  Friedemann  and  C.  T.  Dowell  (J.  Ind.  Eng.  Ghem 

1919,  11,  129 — 130). — Saccharine  sorghum  silage  is  found  to  con¬ 

tain  a  volatile  compound  which  reduces  Fehling’s  solution  and  is 
identified  as  acetylmethylcarbinol ;  the  latter  was  previously  shown 
to  exist  in  cider  vinegar.  The  fact  that  acetylmethylcarbinol  yields 
acetic  acid  on  oxidation  renders  untrustworthy  the  Duclaux  method 
for  estimating  alcohols,  since,  according  to'  this  method,  the  pro¬ 
portion  of  ethyl  alcohol  is  calculated  on  the  basis  of  the  amount  of 
acetic  acid  formed  on  oxidation.  The  saccharine  sorghum  silage 
is  the  only  one  in  which  formic  acid  has  been  found,  this  observa¬ 
tion  being  probably  connected  with  the  fact  that  acetylmethylcar¬ 
binol  yields  formic  acid  as  one  of  its  products  of  oxidation.  In 
none  of  the  other  silages  examined  could  the  presence  of  volatile 
reducing  compounds  he  detected.  T.  H.  P. 
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Organic  Symbols.  Ingo  W.  D.  Hackh  ( Science ,  1918,  48, 
333 — 335). — The  author  has  evolved  a  “chemical  shorthand”  to 
represent  the  constitutional  formulae  of  organic  compounds,  for 
which  is  claimed  the  merits  of  compactness,  exactness,  accuracy, 
clearness,  and  simplicity.  The  atoms  of  the  four  elements  carbon, 
hydrogen,  oxygen,  and  nitrogen  are  to  be  imagined  as  points  in 
the  symbol,  and  these  points  are  determined  by  lines  (the  bonds  or 
valencies  of  the  elements)  terminating  (hydrogen),  meeting  (oxygen 
and  nitrogen),  or  crossing  (carbon).  Thus,  a  hydrogen  atom  is 
assumed  to  exist  wherever  a  line  ends,  an  oxygen  atom  wherever  a 
line  makes  an  angle  or  two  lines  meet,  a  nitrogen  atom  wherever 
three  lines  meet  or  arise,  and  a  carbon  atom  wherever  two  lines 
cross  or  four  lines  radiate.  Single  bonds  are  represented  by  straight 
lines  and  double  bonds  by  curved  lines.  The  symbol  for  acetic 
acid  is  therefore  -|-|£.  Numerous  examples  of  symbols  are  given, 
including  those  for  such  complicated  substances  as  morphine, 
haemoporphyrin,  and  an  octadecapeptide.  An  asymmetric  carbon 
atom  is  indicated  by  a  dot  in  the  symbol.  C.  S. 

The  Atom  of  Bohr  in  Organic  Chemistry.  E.  H.  Buchner 
( Chem .  W  eekblad,  1919,  16,  521 — 527). — A  theoretical  paper  in 
which  the  author  applies  the  ideas  of  Rutherford  and  Bohr  regard¬ 
ing  atomic  and  molecular  structure  to  organic  compounds.  As  a 
consequence  of  the  assumed  mode  of  atomic  linking,  the  symmetrical 
tetrahedral  structure  of  the  methane  molecule  is  deduced,  the 
replacement  of  one  or  more  hydrogen  atoms  by  substituents  causing 
deformation  of  the  regular  tetrahedron.  The  theory  is  further 
applied  to  the  elucidation  of  the  nature  of  the  double  bond  between 
carbon  atoms.  This  is  shown  to  differ  from  the  single  bond  only 
in  the  greater  radius  of  the  electron  orbit,  in  which  four  electrons 
are  present  instead  of  two,  and  in  the  consequent  increased  distance 
between  the  carbon  nuclei.  The  geometrical  isomerism  of  maleic 
and  fu marie  acids,  and  the  transformation  of  cts-  into  trans- forms, 
are  discussed.  Kekule’s  representation  of  the  benzene  molecule  as 
a  uniplanar  hexagon  of  alternate  singly  and  doubly  linked  carbon 
atoms  receives  support  from  the  theory.  The  possible  existence  of 
two  isomeric  ortho-disubstitution  products  of  benzene  is  admitted, 
but,  owing  to  the  essential  qualitative  similarity  of  the  single  and 
the  double  bond,  already  referred  to,  it  is  pointed  out  that  the 
difference  in  properties  of  two  such  isomerides  would  probably  be 
imperceptible.  W.  S.  M. 

A  New  Reaction  of  Paraffin  Hydrocarbons.  E.  V.  Lynn 
(/.  Amer ,  Chem.  Soc 1919,  41,  368—370). — -When  the  reddish- 
brown  solution  of  nitrosyl  chloride  in  w-heptane  is  exposed  to  sun- 
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light,  it  gradually  becomes  blue  and  deposits  ammonium  chloride. 
The  blue  colour  soon  fades,  and  the  turbid  liquid  then  deposits  a 
yellow  oil,  considerable  volumes  of  hydrogen  chloride  being  evolved. 
The  oil  decomposes  further  when  submitted  to  steam  distillation, 
hydroxylamine  remaining  in  the  residue.  The  distillate  is  very 
fragrant,  and  apparently  consists  of  a  mixture  of  the  three 
^-heptanones,  although  no  fraction  yielded  the  semicarbazone  of 
dipropyl  ketone,  m.  p.  125°,  which  was  made  from  calcium  butyrate 
for  comparison.  Light  petroleum  exhibits  the  same  phenomena. 

In  the  case  of  heptane,  it  is  assumed  that  the  main  reactions  may 
be  represented  thus:  C7H16  +  NOC1  =  HC1  +  C7H15-NO  (blue), 
C7H15ON  ->  C7H14:N*OH  (oil),  and  this  +  H90  -  C7H140  + 
NBvOH.  “  J.  C.  W. 

Ethylene.  William  Malisoff  and  Gustav  Egloff  (J.  Physical 
Chem.,  1919,  23,  65 — 138). — A  resume  of  the  present  state  of 
knowledge  of  the  physical  and  chemical  properties  of  ethylene,  and 
of  the  processes  of  its  formation  and  decomposition.  A  very  full 
bibliography  is  given.  W.  G. 

The  Action  of  Monosodioacetylene  on  some  Halogen 
Esters  of  Secondary  and  Tertiary  Alcohols.  Picon  ( Compt . 
rend.,  1919,  168,  825 — 828).— The  primary  alkyl  haloids  react 
with  monosodioacetylene  in  liquid  ammonia  to  give  homologues  of 
acetylene  (compare  A.,  1913,  i,  438*  1914,  i,  647).  The  secondary 
and  tertiary  alkyl  haloids  under  similar  conditions  do  not,  how¬ 
ever,  give  acetylenic  hydrocarbons,  but  ethylenic  hydrocarbons,  a 
molecule  of  the  hydrogen  haloid  being  eliminated;  thus: 

CHMe,I  +  ONa:CH  =  CHs-CH:CHo  +  Nal  +  C2H2 

W.  G. 

Action  of  Monosodioacetylene  on  some  Iodides  of  Primary 
Alcohols  with  Branched  Chains.  Picon  (Compt.  rend.,  1919, 
168,  894 — 896.  Compare  preceding  abstract). — fsoButyl  iodide 
when  acted  on  by  monosodioacetylene  in  liquid  ammonia  in  an 
autoclave  at  the  ordinary  temperature  is  decomposed,  giving 
isobutylene.  Commercial  isoamyl  iodide,  which  is  a  mixture  of 
the  inactive  and  active  forms,  under  similar  conditions  yields 
fsoheptinene  and  0-methyl-Aa-butene,  together  with  a  condensation 
product.  The  isoheptinene  and  the  condensation  product  come 
entirely  from  the  f-fsoamyl  iodide,  whilst  the  isoamylene  comes 
from  the  active  isomeride. 

Alkyl  iodides  of  the  type  R'CHvCHgl  yield  true  acetylenic 
hydrocarbons  when  decomposed  by  monosodioacetylene,  whereas 
from  iodides  of  the  types  R*CHR/’CH2I  or  R*CH2*CHR/I  an 
ethylenic  hydrocarbon  is  always  formed.  This  formation  of  an 
ethylenic  hydrocarbon  is  shown  not  to  be  due  to  the  presence  of 
traces  of  water  or  to  any  action  of  the  liquid  ammonia  on  the 
alkyl  iodide.  W.  G. 
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Action  of  Magnesium  Phenyl  Bromide  on  Polyhalogenated 
Derivatives  of  Ethane.  Fred.  S warts  (Bull.  Soc.  chim 1919, 
[ivj,  25,  145 — 174). — In  an  endeavour  to  prepare  difluorobromo- 
efchylbenzene  by  the  action  of  magnesium  phenyl  bromide  on 
aa-diiluoro~aj8-dibromoethane,  the  autHor  could  only  obtain  difluoro- 
ethylene.  He  then  studied  this  reaction  with  a  number  of  other 
polyhalogenated  derivatives  of  ethane,  using,  in  every  case,  one 
molecule  of  the  organomagnesium  compound  and  one  molecule  of 
the  substituted  ethane.  The  reaction  was,  in  every  case,  complex 
and  gave  rise  to  several  different  compounds.  In  the  case  of  the 
bromo-derivatives  of  ethane,  the  principal  reaction  consisted  in 
the  elimination  of  two  halogen  at-oms  and  the  formation  of  an 
ethylene  derivative  and  bromobenzene.  When  the  halogenated 
ethane  had  an  atom  of  fluorine  and  an  atom  of  bromine  attached 
to  the  same  carbon  atom,  it  was  always  the  atom  of  bromine  which 
was  eliminated.  In  the  case  of  a  compound  of  the  type 
CH2I-CHF2,  where  an  atom  of  fluorine  and  an  atom  of  iodine  were 
eliminated,  the  principal  reaction  always  proceeded  according  to 
the  equation  CH2I*CHF2  +  MgPhBr  =  CH2!CHF  +  Phi  +  MgBrF. 
The  chloro-derivatives  behaved  differently  from  the  fluoro-,  bromo-, 
or  iodo-derivatives  of  ethane  in  that,  instead  of  two  halogen  atoms 
being  eliminated,  a  molecule  of  hydrogen  haloid  was  eliminated. 
Thus  tetrachloroethane  yielded  trichloroethylene  and  j8/3-difluoro- 
aa-dichloroethane  yielded  fluorodichloroethylene. 

In  several  of  the  reactions  where  magnesium  fluoride  was  formed, 
this  salt  was  obtained  in  the  form  of  a  colloidal  solution  in  water, 
the  salt  not  being  immediately  precipitated  by  the  addition  of 
acid,  and  in  certain  cases  the  magnesium  fluoride  remained  dis¬ 
solved  in  ether. 

In  addition  to  the  above  general  reaction,  a  number  of  secondary 
actions  occurred,  of  which  the  most  constant  was  the  formation  of 
diphenyl.  The  formation  of  this  compound  is  most  marked  where 
the  general  reaction  is  slow,  and  less  noticeable  when  the  reaction 
is  violent.  W.  G. 

Action  of  Alkaline  Reducing  Agents  on  Iodoform.  A. 

Gutmann  (Ber.}  1919,  52,  \B\  212 — 215). — When  iodoform  is 
added  to  a  solution  of  arsenious  oxide  in  about  27%  sodium  hydr¬ 
oxide,  reaction  takes  place  almost  quantitatively,  according  to  the 
equation  CHI3+  Na3As03  +  NaOH  — CH2I2  +  Nal  +  NasAs04.  Iodo¬ 
form  also  oxidises  sodium  antimonite  and  stannite,  and  an  alcoholic 
solution  liberates  sulphur  from  fresh  sodium  sulphide.  When 
warmed  with  a  mixture  of  sodium  sulphide  and  cyanide,  it  pro¬ 
duces  a  thiocyanate,  but  it  will  not  oxidise  a  sulphite.  J.  C.  W. 

Preparation  of  Tetranitromethane .  Kennedy  Joseph 
Previte  Orton  (Brit.  Pat.,  125000). — Acetylene  is  passed  into 
nitric  acid  of  90 — 97*5%  strength,  preferably  at  a  temperature  of 
about  40° ;  absorption  occurs  more  readily  in  the  presence  of 
mercury  or  a  mercury  salt,  whereby  also  the  yield  is  improved 
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when  the  operation  is  performed  at  40°,  but  not  at  lower  tempera¬ 
tures.  The  product  is  now  mixed  with  sulphuric  or  fuming 
sulphuric  acid  under  conditions  excluding  rise  in  temperature,  and 
the  mixture  is  gradually  heated  until  the  tetranitromethane  distils, 
or  slowly  heated  in  a  reflux  apparatus  until  gas  ceases  to  be  evolved 
and  then  distilled.  Apparently,  the  chief  product  of  the  action 
of  acetylene  on  nitric  acid  is  an  intermediate  compound,  which  is 
converted  into  tetranitromethane  when  the  solution  is  heated  with 
sulphuric  acid.  [See  also  J .  Soc.  Chem .  Ind .,  1919,  June.] 

H.  W. 


Constitution  of  Tetranitromethane.  Erich  Schmidt  (Ber.t 
1919,  52,  [J5],  400 — 413). — From  the  results  of  a  quantitative 
study  of  tJae  behaviour  of  tetranitromethane  towards  aqueous 
potassium  hydroxide,  it  appears  that  the  substance  is  decomposed 
in  two  ways,  according  to  the  equations:  (1)  C(N02)4 4- 2KOH  = 
KNO3  +  KC(N02)3  +  H20  (compare  Hantzsch  and  Rinkenberger, 
A.,  1899,  i,  404),  and  (2)  C(N02)4  +  6K0H  =  4KN02  +  K2C0s  + 
3H20.  The  course  of  the  reaction  depends  on  the  concentration 
of  the  alkali;  the  ratio  of  the  quantity  reacting  according  to  the 
first  equation  to  that  according  to  the  second  varies  from  2  : 1  with 
O'lA-alkali  to  12:1  with  14iV-alkali. 

Iodotrinitromethane  only  reacts  in  one  direction,  however, 
analogous  to  (1)  above:  3CI(N02)3  +  6KOH  =  3KC(N02)3  + 
2KI 4- KI03  +  3H20  (Hantzsch,  A.,  1906,  i,  617).  The  dual  nature 
of  tetranitromethane  is  therefore  connected  with  the  fourth 
“  nitro  ’ ’-group,  and  the  facts  can  be  explained  on  the  assumption 
that  the  compound  exists  in  the  tautomeric  forms 


no2-o-n< 


C(no2)2 

0 


(Willstatter  and  Hottenroth,  A.,  1904,  i,  472)  and  NO*OC(N02)3. 
The  first  form  reacts  according  to  equation  (1),  and  is  favoured  by 
concentrated  alkalis,  whilst  the  second  isomeride  reacts  according 
to  equation  (2). 

In  the  quantitative  study  of  the  reaction,  the  following  estima¬ 
tions  were  made:  (1)  The  alkali  required  in  the  case  of  the  OTiV- 
solution.  Sealed  bulbs  of  the  nitro-compound  were  crushed  under 
the  potassium  hydroxide,  and  the  excess  of  alkali  was  titrated, 
using  phenolphthalein.  (2)  The  nitrite.  Immediately  after  the 
reaction  with  the  alkali  was  completed,  the  clear  solution  was 
neutralised  in  the  cold,  and  the  nitrite  estimated  as  nitrogen  by 
means  of  ammonium  chloride.  (3)  The  carbonate.  Some  reactions 
were  performed  with  OlA-barium  hydroxide,  and  the  barium 
carbonate  produced  was  converted  into  the  sulphate  and  weighed. 
(4)  The  nitrate.  The  product  of  the  reaction  with  OlA-alkali 
was  mixed  with  palladinised  barium  sulphate  and  concentrated 
potassium  hydroxide,  and  treated  with  hydrogen  until  the  solution 
became  pale  yellow.  The  nitroform  was  thereby  reduced  to  an 
unknown  compound,  but  the  nitrate  left  almost  untouched.  The 
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filtered  solution  was  then  evaporated,  dropped  on  hydrazine 
sulphate  to  decompose  the  nitrite,  diluted,  filtered  again,  acidified 
with  sulphuric  acid,  and  precipitated  with  nitron  acetate.  (The 
preparation  of  palladinised  barium  sulphate  is  described.) 
(5)  The  nitroform.  The  nitrite  was  decomposed  by  boiling  with 
ammonium  chloride,  and  then  the  solution  was  transferred  to  a 
fiask  with  a  ground-in  still-head,  acidified  with  phosphoric  acid, 
and  boiled  until  the  nitroform  had  passed  over,  this  being  trapped 
in  OTiY*  potassium  hydroxide.  The  solution  was  acidified  with 
acetic  acid  and  precipitated  with  nitron  acetate. 

Tetranitrom ethane  also  decomposes  into  a  nitrite  when  treated 
with  dilute  hydrochloric  acid,  for  dimethyl -m-toluidine  can  be 
converted  into  its  77-nitroso-compound  by  such  a  mixture. 

The  following  salts  of  nitroform  have  been  prepared :  the  stable 
nitron  salt,  C2aH16N4,CH(NO<>)3,  decomp.  136 — 141°;  di-hobutyL 
amine  salt,  decomp.  121—123°;  piperidine  salt,  notched  leaflets, 
decomp.  100°;  dibenzyl  amine  salt,  needles,  clecomp.  160 — 163°. 

J.  C.  W. 

Preparation  of  Optically  Active  Propylene  Glycol.  Ad, 

Grun  ( Ber .,  1919,  52,  [B],  260— 263).— Abderhalden  has  recently 
isolated  the  active  forms  of  propylene  glycol  (this  vol.,  i,  2),  but 
Grim  had  already  studied  the  subject  with  the  partial  success  now 
described. 

Propylene  glycol  is  left  with  concentrated  sulphuric  acid  at  the 
ordinary  temperature,  and  the  inactive  dihydrogen  disulphate > 
CoHr;(0*S03H)o,  is  isolated  as  the  barium  salt,  3PLO,  which  is  con¬ 
verted  into  the  potassium  salt,  leaflets,  0*5EtOH,  sodium  salt, 
needles,  and  strychnine  salt.  Two  modifications  of  the  last  salt 
are  obtained:  pearly  tablets,  [all?  —20*38°,  of  which  0*9  gram  dis¬ 
solves  in  100  c.c.  of  water,  and  rosettes  of  long,  slender  needles, 
[a"|£°  —  28T9°,  with  the  solubility  11-82.  By  treatment  with 
0’2iY-bariura  hydroxide,  the  tablets  have  been  converted  into  the 
barium  salt  of  d- propylene  diliydrogen  disidpliate ,  [alj?  + 11*50°, 
but  further  progress  in  the  isolation  of  <d-propylene  glycol  could 
not  be  made,  owing  to  the  great  stability  of  the  free  acid  ester. 

J.  C.  W. 

Some  Derivatives  of  Trimethylene  Glycol.  Erich  Schmidt 
and  Rudolf  Wilkendorf  (Ber.,  1919,  52,  [ B ],  389 — 399V — Henry 
found  in  1895  that  “  nitroVsobutylglycerol,”  N02*C(CH2'0H)3, 
could  be  obtained  readily  by  the  condensation  of  nitrom ethane 
with  formaldehyde  under  the  influence  of  alkali  hydroxides,  but 
all  his  attempts  at  controlling  the  reaction  so  as  to  give  nitrotri- 
methylene  glycol  were  unsuccessful.  The  present  authors  have 
also  found  that  partial  condensation  is  hopeless,  but  have  succeeded 
in  making  the  glycol  by  the  action  of  sodium  methoxide  solution 
on  the  glycerol,  one  molecule  of  formaldehyde  being  eliminated. 

Nitrozsobutylglycerol  [nitrotrihydroxymethylmethane]  is  pro¬ 
duced  in  79%  yield  by  wanning  a  solution  of  nitrom  ethane  and 
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paraformaldehyde  in  dry  ethyl  acetate  with  a  few  drops  of  33% 
potassium  hydroxide.  This  is  an  improvement  on  Henry’s  method 
(A,,  1896,  i,  4).  The  tribenzoate,  N02*C(CH2*0Bzy^,  obtained  by 
the  action  of  benzoyl  chloride  and  quinoline,  crystallises  in  needles, 
m.  p.  111°.  The  trihydric  alcohol  may  also  be  prepared  in  methyl- 
alcoholic  solution,  and  if  such  a  solution  is  chilled  and  slowly 
mixed  with  sodium  methoxide  solution,  sodioni  trotrim  e  thylene 
glycol ,  N02*CNa(CH2*0H)2,  separates  in  small  prisms  with  2MeOH, 
which  crystallise  with  2H20  from  aqueous  alcohol,  the  yield  being 
91%.  The  salt  decomposes  vigorously  at  130 — 136°,  and  gives  the 
red  colour  with  ferric  chloride  and  the  blue  with  ethereal  hydrogen 
chloride,  characteristic  of  the  salts  of  nitro-paraffins,  The  salt  is 
converted  into  free  nitro trim ethylene  glycol  by  boiling  with 
ethereal  salicylic  acid.  The  compound  crystallises  from  a  mixture 
of  ethyl  acetate  and  chloroform  in  groups  of  feathery  needles,  m.  p. 
56—58°,  is  soluble  in  oxygenated  solvents,  does  not  give  a  colour 
with  ferric  chloride,  is  neutral  to  litmus,  reduces  ammoniaca!  silver 
oxide,  decomposes  when  treated  with  benzovl  chloride  and  quino¬ 
line,  and  condenses  with  formaldehyde  to  give  the  above  nitro/so- 
butvl  glycerol. 

If  the  sodium  salt  is  treated  with  ethereal  bromine,  it  gives  a 
97%  yield  of  bromonitrotrimethylene  glycol ,  which  crystallises  in 
groups  of  stout  prisms,  m.  n.  120 — 122°,  and  forms  a  dibenzoate , 
NOo#CBr(CH2*OBz)2,  in  highly  refractive  prisms,  m.  p.  104°. 

The  nitro-compound  is  reduced  by  means  of  hydrogen,  catalysed 
by  palladinised  barium  sulphate,  in  oxalic  acid  solution.  Amino- 
trim  ethylene  glycol  is  a  strongly  alkaline  svrup  with  a  bitter  taste, 
and  forms  a  snow-white  oxalate .  decomp.  202°.  When  benzovlated 
by  the  Schotten-Baumann  method,  it  yields  the  N -benzoyl  deriv¬ 
ative,  which  crvstallises  in  delicate  needles,  m.  p.  131°,  with  a 
bitter  taste,  whereas  in  the  presence  of  quinoline  the  tribenzoyl 
derivative,  NFBz*CH(OHo-0Bz)<>,  is  formed.  This  crystallises  in 
needles,  m.  p.  136°,  which  no  longer  taste  bitter.  J.  C,  W. 

Diehloroethyl  Sulphide  (Mustard  Gas).  III.  Solubility 
and  Hydrolysis  of  Diehloroethyl  Sulphide  with  a  New 
Method  for  Estimating  Small  Amounts  of  the  Same. 

E.  F.  Hopkins  (J.  Pharm.  Expt.  Ther .,  1919,  12,  393 — 403). — 
The  solubility  of  diehloroethyl  sulphide  in  water  has  been  deter¬ 
mined,  and  at  10°  has  been  found  to  be  approximately  0*07%. 
The  velocity  of  hydrolysis  of  diehloroethyl  sulphide  has  been 
measured  at  0*6°.  10°,  20°,  30°,  and  37*5°;  the  data  are  graphic¬ 
ally  represented  in  a  series  of  curves.  The  hydrolysis  is  found  to 
follow  the  equation  for  a  unimolecular  reaction. 

Dichloroethvl  sulphide  in  admixture  with  air  may  be  rapidly 
estimated  by  bubbling  the  gas  through  a  series  of  t,wTo  tubes -con¬ 
taining  water  at  35°;  the  gas  is  rapidly  absorbed  and  hydrolysed, 
and  the  hvdrogen-ion  concentration  of  the  solution  is  then 
measured,  methyl-red  being  used  as  indicator.  It  is  necessary  that 
all  the  glassware  used  should  be  insoluble  in  water,  H.  W, 
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Mercury  Mercaptide  Nitrites  and  their  Reaction  with  the 
Alkyl  Iodides .  VI.  Chain  Compounds  of  Sulphur  ( continued ). 
Sir  Prafulla  Chandra  Ray  (T.,  1919,  114,  548 — 552). 

Preparation  and  Hydrolysis  of  Esters  Derived  from  the 
Substituted  Aliphatic  Alcohols.  George  R.  Bancroft  (/.  Amer. 
Ghem.  Soc .,  1919,  41,  424—431.  Compare  A.,  1918,  i,  2).— A 
study  of  the  rate  of  hydrolysis  by  0*1  A-hydroehloric  acid  of  the 
acetates  of  /3-chloroisopropyl,  j3£;-dichloro7sopropyl,  j3y-dichloro- 
and  /8y-dibromo -propyl  alcohols.  As  in  the  case  of  $ -substituted 
ethyl  acetates,  it  is  found  that  the  presence  of  a  halogen  atom  in 
the  j8-position  retards  hydrolysis,  the  influence  being  still  more  pro¬ 
nounced  in  the  case  of  /3y~disubstituted  esters,  but  most  striking  in 
the  case  of  esters  with  two  halogens  in  the  (3-  and  jS'-positions. 

The  esters  were  obtained  as  follows :  /W-dichlorofsopropyl 
acetate,  b.  p.  201 — 203°,  by  the  action  of  acetyl  chloride  on 
j8/3/-dichlorohydrin ;  £y-dichloropropyl  acetate,  b.  p.  197 — 198°,  in 
a  similar  manner,  the  alcohol  being  formed  by  chlorinating  allyl 
alcohol;  £-chloro?sopropyl  acetate,  b.  p.  149 — 150°,  in  the  same 
way,  the  alcohol  being  obtained  by  adding  concentrated  sulphuric 
acid  to  allyl  chloride  at  0°,  and  then,  after  keeping  a  day,  diluting 
with  water  and  boiling,  thus:  CH2!CH*CH2C1  +  H2S04  — > 

CH2Cl-CHMe-SOs-OH  OH-CHMe-CH2Cl  +  H2S04 ;  the  alcohol 
is  isolated  by  distilling  the  solution  (up  to  130°),  neutralising  the 
distillate  with  potassium  carbonate,  saturating  with  salt,  and 
extracting  with  ether. 

In  the  preparation  of  allyl  chloride  by  the  action  of  phosphorus 
trichloride  on  allyl  alcohol,  advantage  may  be  taken  of  the  insolu¬ 
bility  of  the  chloride  in  water  to  separate  it  from  the  phosphorous 
acid.  J.  C.  W. 


Preparation  of  isoButyl  Oleate.  Ernst  Preiswerk  (Brit.  Pat., 
123685), — iso  Butyl  oleate ,  prepared  by  condensing  oleic  acid  or  its 
chloride  with  isobutyl  alcohol  by  the  usual  methods,  has  b.  p. 
190°/ 4  mm.  and  D20  0*86.  It  is  insoluble  in  water  and  possesses 
healing  properties  in  cases  of  tuberculosis. 


Hydrolysis  of  Glycollide  and  Lactide  in  Acid  Solution. 

Hjalmar  Johansson  and  Hugo  Sebelius  ( Ber .,  1919,  52,  \B |, 
745 — 752). — Glycollide  and  lactide  are  h}?drolysed  by  water  to 
glycollic  and  lactic  acids  with  intermediate  formation  of  glycollo- 

glycollic  and  lacto-lactic  acids  respectively:  + 

H20  =  C02H*CH2*0*C0*CH2’0H ;  C02H-CH2-0-C0*CH2*0H  + 

PI20  =  20H,CH2-C02H.  The  authors  have  particularly  investi¬ 
gated  the  first  phase  of  the  reaction,  since  the  second  is  known  to 
proceed  normally.  It  occurs  too  rapidly  in  alkaline  solution  to 
permit  accurate  measurement.  In  moderately  acid  solution,  the 
change  takes  the  form  of  two  independent,  simultaneous  reactions, 
only  one  of  which  is  catalysed  by  hydrogen  ions. 
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It  therefore  appears  that  hydrolytic  fission  of  /3-lactones  is  cata¬ 
lysed  slightly  or  not  at  all  by  hydrogen  ions,  that  of  y-lactones  is 
catalysed,  whilst  the  opening  of  the  six-membered  ring  of  glycollide 
or  laetide  proceeds  either  with  or  without  catalytic  assistance  of 
hydrogen  ions. 

The  experiments  were  carried  out  by  adding  solutions  of 
glycollide  or  laetide  in  anhydrous  acetone  to  water  or  dilute  acid 
at  19*8 ±0*1°;  at  suitable  intervals,  aliquot  portions  of  the  solution 
were  added  to  a  solution  of  potassium  iodide  and  potassium  iodate, 
and  the  liberated  iodine  was  estimated  by  titration  with  sodium 
thiosulphate  after  allowing  sufficient  interval  for  the  complete 
liberation  of  iodine.  The  results  are  probably  slightly  low,  the 
error,  however,  not  exceeding  1%.  The  presence  of  acetone  does 
not  affect  the  titration,  whilst  the  secondary  hydrolysis  of  the  ester 
acid  occurs  so  slowly  that  it  need  not  be  taken  into  account. 

H.  W. 

The  Basic  Properties  of  Oxygen  in  Organic  Acids  and 
Phenols  ;  and  the  Quadrivalency  of  Oxygen.  Joseph  Knox 
and  Marion  Brock  Richards  (T.,  1919,  114,  508—531). 

Pasteur's  Principle  of  the  Relation  between  Molecular 
and  Physical  Asymmetry.  VIII.  On  the  Spontaneous 
Fission  of  Racemic  Potassium-Cobaiti-oxalate  into  its 
Optically  Active  Antipodes .  F.  M,  Jaeger  and  William  Thomas 
(Proc.  E .  Akad.  Wetensch.  Amsterdam,  1919,  21,  693 — 706). — 
When  an  aqueous  solution  of  inactive  potassium  cobalti-oxalate  is 
allowed  to  crystallise  at  temperatures  near  0°,  the  racemic  salt 
separates  in  the  form  of  dark  green,  almost  black  triclinic 
pinacoidal  crystals  of  the  composition  K3{Cr(C204)3}3^H20, 
Df  1*877.  These  crystals  are  not  isomorphous  with  those  of  the 
corresponding  triclinic  chromium,  rhodium,  and  iridium  salts;  the 
water  content  being  different  (A.,  1918,  i,  3).  When,  however, 
the  inactive  solution  is  allowed  to  crystallise  near  18°,  separate 
crystals  of  the  d-  and  ^-compounds  are  deposited.  These  have 
trigonal  trapezohedral  symmetry,  and  are  isomorphous  with  the 
corresponding  optically  active  rhodium  and  iridium  salts : 
a:  c  —  \  :  0*8968,  a  100 °27/,  T>\5  1*8893.  Only  on  rare  occasions 
could  the  d-  and  Z-crystals  be  distinguished  by  the  presence  of 
hemihedral  faces,  in  spite  of  their  enormous  optical  activity.  This 
is  the  first  fully  substantiated  example  of  the  spontaneous  fission 
into  its  components  of  such  a  racemic  complex  metallic  compound. 
The  transition  temperature  of  the  racemic  compound  into  its  com¬ 
ponents,  determined  by  the  solubility  method,  was  found  at  13*2°, 

The  dark  green  solution  of  the  active  salt  shows  a  pronounced 
absorption  band  between  5510  and  6520  A. U.  The  form  of  the 
rotatory  dispersion  curve  is  noteworthy.  The  molecular  rotation 
increases  rapidly  with  increasing  wave-length,  but  in  the  vicinity 
of  the  absorption  band  falls  steeply,  assuming  the  opposite  algebraic 
sign  at  about  6260  A.T7-.  and  reaching  a  maximum  in  the  other 
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direction  at  about  6400  A.U.  The  curve  is  similar  in  type  to  that 
of  potassium  chromium  oxalate,  the  latter,  however,  showing  a 
much  greater  absolute  rotation  on  either  side  of  the  zero  line.  The 
positions  of  the  maxima  and  minima  are  also  different  in  the  two 
salts,  corresponding  with  the  different  positions  of  the  absorption 
bands.  For  certain  wave-lengths,  the  two  cZ-forms  (or  Z-forms) 
actually  have  opposite  rotations.  The  influence  of  the  specific 
nature  of  the  central  metallic  atom  is  shown  in  the  fact  that  the 
potassium  rhodium-  and  iridium-oxalates  have  normal  rotatory 
dispersion  curves.  E.  H.  R. 


The  Supposed  Diastatic  Properties  of  Formaldehyde. 

Hermann  Sallinger  ( Ber .,  1919,  52,  [B\  651 — 656). — A  further 
contribution  to  th©  controversy  oil  this  subject  (compare  Woker, 
A.,  1917,  i,  61,  447;  Kaufmann,  A.,  1917,  i,  251).  The  author 
considers  that  the  only  valid  evidence  of  the  enzymatic  indifference 
of  formaldehyde  towards  starch  is  obtained  by  observation  of  the 
specific  rotation  and  absence  of  reducing  power  towards  Fehling’s 
solution  which  can  be  ascribed  to  the  action  of  formaldehyde  on 
starch.  With  regard  to  the  first  point,  a  solution  of  amylodextrin 
(Lintner)  is  found  to  retain  its  optical  activity  unchanged  after 
digestion  with  formaldehyde  during  forty-four  hours  at  37°,  thus 
confirming  Kaufmann’s  previous  observation.  With  regard  to  the 
second  point,  a  solution  of  soluble  starch  (Wolff,  Fernbach),  after 
treatment  with  formaldehyde  and  removal  of  the  latter  as  com¬ 
pletely  as  possible,  only  showed  slight  reducing  power  towards 
Fehling’s  solution,  which  depended  on  traces  of  residual  form¬ 
aldehyde.  Further,  in  a  comparative  series  of  experiments  in  which 
formaldehyde  solutions  of  differing  concentration  were  mixed  on  the 
one  hand  with  starch  solution  and  on  the  other  with  water,  and 
subsequently  treated  with  Fehling’s  solution,  a  greater  reduction 
was  not  found  in  any  instance  in  the  solutions  containing  starch 
than  in  those  from  which  it  was  absent.  The  author  therefore 
considers  formaldehyde  to  be  enzymatically  indifferent  to  starch. 


H.  W. 


The  Relations  between  the  Chemical'  Structures  of 
Carbonyl  Derivatives  and  their  Reactivities  toward  Salts  of 
Semicarbazide .  Arthur  Michael  (J.  Amer.  Chem.  Soc 1919, 
41,  393 — 424). — The  velocities  of  the  reactions  of  aldehydes  and 
ketones  with  various  reagents  have  been  investigated  quantitatively, 
chiefly  by  Petrenko-Kritschenko,  and  the  results  discussed  in  their 
theoretical  aspects  (see  Stewart,  “  Stereochemistry,”  474 — 501). 
The  velocity  factor  in  such  reactions  depends  mainly  on  the  magni¬ 
tude  of  the  free  chemical  energy  of  the  carbonyl  group  and  on  its 
affinity  relationships  to  the  component  parts  of  the  reagent.  From 
a  determination  of  the  reaction  velocities  of  different  ketones 
towards  the  same  agent,  conclusions  may  be  drawn  as  to  the  in¬ 
fluence  of  structure  on  the  free  energy  of  the  carbonyl  group,  but 
this  is  not  necessarily  the  same  as  discussing  the  reactivity  of  the 
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ketone.  Reactivity  is  frequently  confused  with  instability,  but  the 
latter  term  should  be  restricted  to  the  behaviour  of  a  compound 
towards  physical  forces,  and  the  former  used  only  in  reference  to 
the  behaviour  of  a  certain  atom  or  group  of  atoms  in  a  given 
chemical  system.  The  reactivity  of  a  ketone,  for  example,  is  the 
sum  total  of  the  changes  in  the  free  and  bound  chemical  energy 
in  all  the  atoms,  manifesting  itself  at  the  carbonyl  group  because 
the  hindrance  to  chemical  change  is  best  overcome  at  this  point. 

The  present  investigation  has  for  its  chief  aim  the  arrangement 
of  groups  of  carbonyl  derivatives  according  to  the  relative  reactivi¬ 
ties  of  the  members  towards  certain  reagents.  For  such  a  pur¬ 
pose,  semicarbazide  is  the  most  suitable  agent,  since  its  salts  are 
only  slightly  hydrolysed  in  solution  and  most  semi  car  bazones  are 
only  sparingly  soluble  in  water.  As  a  preliminary  to  the  form¬ 
ation  of  a  semicarbazone  from  a  salt  of  semicarbazide,  a  carbonyl 
derivative  must  liberate  the  base,  that  is,  it  must  exert  as  much 
energy  as  was  dissipated  in  the  neutralisation  of  the  base  by  the 
acid.  Since  semicarbazide  is  a  strong  base,  this  energy  will  stand 
in  direct  relation  to  the  affinity  constant  of  the  acid.  The 
reactivity  of  a  carbonyl  compound  can  therefore  be  gauged  by 
finding  at  what  limit  it  ceases  to  react  with  a  series  of  semicarbazide 
salts.  Some  carbonyl  derivatives  react  with  salts  of  semicarbazide 
and  the  strongest  mineral  acids.  In  such  cases,  the  limit  is  ascer¬ 
tained  by  adding  some  of  the  free  acid  and  finding  how  much  is 
necessary  to  prevent  reaction,  or,  in  other  words,  to  make  the 
reverse  hydrolysis  of  the  semicarbazone  to  proceed  with  equal 
velocity.  A  similar  method  is  employed  in  the  case  of  two  carbonyl 
derivatives  which  both  react  with  the  semicarbazide  salt  of  one 
acid,  bub  not  with  the  salt  of  the  next  stronger  acid;  the  more 
reactive  compound  is  the  one  which  forms  a  semicarbazone  in  the 
presence  of  the  greater  amount  of  the  free  acid. 

Semicarbazide,  m.  p.  95°,  and  the  following  salts  were  employed 
in  the  experiments:  hydrochloride,  m.  p.  175°;  hydrogen  sulphate, 
m.  p.  145°  (decomp.);  sulphate,  m.  p.  143°;  formate,  m.  p.  126°; 
benzenesulphonate,  plates,  m.  p.  187°  (decomp.);  acetate,  m.  p. 
75°;  chloroacetate,  m.  p.  Ill — 112°;  dichloroacetate,  m.  p.  108°; 
trichloroacetate,  m.  p.  154°  (decomp.);  oxalate,  m.  p.  133° 
(decomp.);  maleate,  m.  p.  100°;  hydrofluoride;  salicylate,  m.  p. 
153°;  o-nitrobenzoate,  m.  p.  96°. 

These  salts  and  mixtures  of  them  with  the  free  acids  fall  into 
the  following  order  when  the  difficulty  of  a  ketone  to  liberate  and 
react  with  the  base  is  considered:  (1)  free  base;  (2)  acetate, 
(3)  formate;  (4)  chloroacetate;  (5)  oxalate;  (6)  dichloroacetate; 
(7)  dichloroacetate  +  0’5A-acid  ;  (8)  trichloroacetate;  (9)  hydro¬ 
chloride;  (10)  hydrochloride  +  0*2A-HC1;  (12)  hydrochloride  + 

0-5iY-HCl;  (13)  hydrochloride  +  0  6A-HC1;  (15)  hydrochloride  + 
10A-HC1.  This  order,  therefore,  may  he  regarded  as  the  scale  of 
reactivity. 

In  the  first  series  of  experiments,  the  reactions  between  aliphatic 
ketones  and  these  agents  in  aqueous  solution  are  described.  For 


ORGANIC  CHEMISTRY. 


1. 


the  purpose,  0*5  mg.-mol.  of  the  ketone  was  shaken  with  0*8  c.c. 
of  a  solution  containing  0*56  mg.-mol.  of  the  salt,  and  any  pre¬ 
cipitates  were  purified  and  examined.  No  experiment  was  con¬ 
sidered  negative  under  200  hours.  The  origins  of  the  ketones  are 
summarised,  and  the  results  are  described  in  detail,  discussed  at 
some  length,  and  reproduced  by  curves,  particular  attention  being 
paid  to  the  influence  of  branched  chains.  The  least  reactive 
ketone  is  propyl  isopropyl  ketone  (1  on  the  scale),  and  the  most 
reactive  are  methyl  hexyl  (12)  and  methyl  octyl  ketones  (15). 
Dimethyl,  diethyl,  and  dipropyl  ketones  come  about  6  on  the  scale. 

In  a  second  series  of  experiments,  alcoholic  media  were  employed, 
0'5  mg.-mol.  of  the  ketone  in  0*85  c.c.  of  alcohol  of  D  0*9270,  or 
0*9097  for  the  highest  members,  wTas  shaken  with  0*5  mg.-mol.  of 
the  reagent  in  the  same  volume  of  the  same  alcohol,  and  then  at 
different  intervals  up  to  five  months  a  few  drops  of  the  solution 
were  evaporated  and  tested  for  a  semicarbazone.  Under  such 
conditions,  practically  all  the  ketones  only  react  with  the  free 
base;  only  the  higher  members,  such  as  methyl  hexyl  ketone  (10), 
show  any  great  reactivity.  The  insolubility  of  the  semicarbazone 
is  obviously  of  considerable  importance,  but  even  in  these  cases 
in  which  the  mixture  remains  homogeneous  there  is  no  connexion 
between  reactivity  and  reaction  velocity.  Methyl  hexyl  ketone,* 
for  example,  has  the  largest  reactivity  with  semicarbazide  in 
alcohol,  but  the  velocity  of  its  reaction  with  phenylhydrazine  is 
only  about  half,  and  its  velocity  with  potassium  hydrogen  sulphite 
about  one-quarter,  of  the  acetone  velocities. 

Acetophenone  takes  the  ninth  place  on  the  scale  and  propio- 
phenone  about  the  fourth. 

With  the  aldehydes,  the  outstanding  feature  is  the  great 
reactivity  of  formaldehyde  and  the  aromatic  aldehydes.  These  all 
react  with  semicarbazide  hydrochloride  even  in  the  presence  of 
103r~ hydrochloric  acid.  The  changes  from  H#CHO  to  Me*CHO 
and  CpHr/CHO  to  CGH5*COMe  are  accompanied  by  great  falls  in 
reactivity. 

Several  ketonie  esters  have  also  been  investigated.  Ethyl  aceto- 
acetate  is  much  more  reactive  than  the  alkylacetoacetates, 
COMe’CHR'COgEt  and  C0Me,CR2*C02Et,  and  is  more  reactive 
than  ethyl  benzoylacetate. 

The  following  appear  to  be  new :  methyl  octyl  ketone  semi¬ 
carbazone,  m.  p.  119°;  ethyl  methylacetoacetate  semicarbazone, 
pale  blue  crystals,  m.  p.  183 — 187°  (decomp.);  ethyl  ethylaceto- 
acetate  semicarbazone ,  m.  p.  154°  (decomp.);  ethyl  dimethyl - 
acetoacetate  semicarbazone,  in .  p.  183 — 187°  (decomp.) ;  ethyl  ally 7- 
acetoacetate  semicarbazone,  m.  p.  125°;  ethyl  diacetylmalonate 
semicarbazone,  C13H22O6N0;  ethyl  oxaloacetate  semicarbazone,  m.  p. 
162°;  ethyl  benzoylacetate  semicarbazone ,  m.  p.  125°  (decomp.). 

Some  practical  applications  of  the  above  classification  of  the 
ketones  may  be  mentioned.  In  the  first  place,  a  scheme  for  the 
separation  of  a  mixture  of  ketones  could  be  designed,  based  on  the 
treatment  of  the  mixture  with  solutions  of  semicarbazide  salts  in 
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decreasing  order  of  the  strengths  of  the  acids.  Secondly,  strong 
acids  may  be  classified  according  to  their  reactivities  in  concen¬ 
trated  solutions  by  finding  what  excess  of  acid  is  necessary  to 
inhibit  the  formation  of  the  semicarbazone  of  a  suitable  ketone. 

J.  C.  W. 

Mutarotation  of  Dextrose  and  Laevulose.  J.  M.  Nelson  and 
Frank  M.  Beegle  (J.  Anier.  Ghent ,  Soc .,  1919,  41,  559—575). — 
The  specific  rotation  of  a-<7-glucose,  /3~r/-glucose,  and  ^/-fructose 
has  been  determined  at  0*15°,  15°,  25°,  and  37°.  The  values  found 
are:  cnAglucose,  +  111*2°;  j3-<7-glucose,  +17*5°;  and  /3-<r/-fructose, 

—  130*8°.  These  values  are  constant  for  all  the  temperatures  in¬ 
vestigated.  The  relation  between  the  rate  of  mutarotation  of  the 
three  sugars  and  varying  concentrations  of  hydrogen  ion  has  been 
determined.  It  is  shown  that  the  equilibrium  rotation  of  dextrose 
is  not  affected  by  temperature,  whilst  that  of  lsevulose  varies  with 
the  temperature  of  the  solution.  The  mutarotation  of  dextrose 
appears  to  be  simply  racemisation,  whilst  that  of  lasvulose  is  not. 
The  mutarotation  of  dextrose  and  lasvulose  in  the  presence  of  each 
other  and  in  the  presence  of  sucrose  and  invertase  has  been 
measured,  and  in  each  case  was  found  to  be  independent  of  the 
other  when  present,  except  in  the  case  of  solutions  of  Isevulose  and 
sucrose,  when  the  rate  of  mutarotation  and  the  rotation  at  equil¬ 
ibrium  were  affected.  The  temperature-coefficient  of  the  muta¬ 
rotation  was  also  determined.  J.  F.  S. 

Glycollonitrile  -  cl  -  glucoside,  C^H^Os*  OCH2*CN .  Emil 
Fischer  ( Ber 1919,  52,  [A],  197- — 200.  Compare  A.,  1917, 
i,  658). — The  isolation  of  glycollonitrile-d-g'lucoside  by  the  hydro¬ 
lysis  of  its  tetra-acetyl  derivative  with  methyl-alcoholic  ammonia 
is  now  described.  It  is  an  amorphous  substance,  [a] —  45*97°, 
which  is  soluble  in  cold  water  or  pyridine,  but  not  in  most  in¬ 
different  organic  media,  and  it  is  very  susceptible  to  hydrolytic 
influences.  It  is  not  so  readily  affected  by  emulsin,  however,  as 
mandelonitrile  glucoside  is,  the  best  conditions  being  when  the  II- ion 
concentration  is  about  10~5’2.  Hydrogen  cyanide  is  formed  during 
the  hydrolysis.  Proof  of  the  purity  and  identity  of  the  compound 
lies  chiefly  in  its  re-acetylation  to  tetra-acetylglucosidoglycollo- 
nitrile.  J.  C.  W. 

Syntheses  of  Linamarin  and  Glycollonitrile  Celloside. 

Emil  Fischer  and  Gerda  Anger  (Ber.,  1919,  52,  [B\,  854 — 868). 
—The  synthesis  of  linamarin,  effected  on  lines  similar  to  those 
followed  by  Fischer  and  Bergmann  (A.,  1917,  i,  657)  in  the 
syntheses  of  mandelonitrile  glucoside  and  samb unigrin,  has  already 
been  described  (A.,  1918,  i,  526). 

Ethyl  tetra-acetylglucosido-a-hydroxyisob'utyrate  is  converted  by 
aqueous  barium  hydroxide  into  glucosido-a-hydroxyisobutyric  add , 
prisms,  m.  p.  146 — 147°  (corr.),  [a]^  -23*06°  in  water.  The 
physical  constants  of  the  synthetic  linamarin  differ  slightly  from 
those  recorded  for  the  natural  substance,  particularly  in  respect 
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to  optical  activity,  but  the  differences  are  not  sufficiently  great  to 
cause  any  doubt  as  to  the  identity  of  the  products.  Both  the 
synthetic  and  natural  glucosides  are  slowly  hydrolysed  by  emulsin, 
more  rapidly  by  phaseolunatase  from  Phaseolus  lunatus .  The  sub¬ 
stance  is  in  all  probability  a  /3-glucoside,  since  it  is  the  result  of 
a  type  of  synthesis  which  in  all  previous  instances  has  led  to 
/3-glucosides,  and  since  all  the  successive  products  are  lsevorotatory, 
whilst,  in  general,  the  a-glucosides  are  dextrorotatory. 

Since  amygdalin,  the  most  important  representative  of  the 
cyanogenetic  glucosides,  is  a  derivative  of  a  disaccharide,  the 
authors  have  extended  the  synthesis  to  similar  sugars,  and  have 
prepared  the  compound  of  cellose  with  glycollonitrile  on  lines 
similar  to  those  used  for  linamarin. 

Ethyl  hepta-acetylccMosidogly  collate,  needles,  m,  p.  161' — 163° 
(corr.),  [a]o  —  30*9°  in  acetone,  is  prepared  from  acetobromo- 
cellose,  ethyl  gly collate,  and  dry  silver  oxide,  and  is  converted  by 
in  ethyl-alcoholic  ammonia  into  cell  osido  gly  coll amide ,  prisms,  m.  p. 
150 — -152°  (corr.),  [a]];— 27*9°  in  water,  which  is  hydrolysed  by 
emulsin  with  the  formation  of  dextrose.  The  amide  is  converted 
in  the  usual  manner  into  cell  osido gly  collamide  hepta-acetate,  slender 
needles,  m.  p.  205 — 206°  (corr.),  [a]™  —20*6°  in  acetone,  which, 
when  treated  with  phosphorus  oxychloride,  passes  into  cellosido- 
glycollonitrile  hepta-acetate,  small  needles,  in.  p.  200 — 202°  (corr.) 
after  previous  softening,  [a],1?  —  26*68°  in  acetone.  The  latter,  on 
deacetylation,  gives  cell  osidogly  coll  onitrile,  CN*CH2*O*C12H21O10, 
which  could  only  be  obtained  as  an  amorphous  mass,  frequently  of 
a  pale  yellow  colour;  when  heated,  it  softens  at  about  80°',  and  is 
slowly  converted  into  a  viscous  mass,  which  evolves  gas  at  about 
108°.  It  has  [a]n  —  28‘74°  in  water.  When  reacetylated  by  acetic 
anhydride  in  pyridine  solution,  it  gives  the  original  hepta-acetate 
in  good  yield.  It  is  hydrolysed  by  emulsin  with  comparative  ease, 
giving  hydrocyanic  acid  and  dextrose.  H.  W. 

Alkylaminochromi-compounds .  III.  H.t.  Manual  (Per., 
1919,  52,  [B],  330—341.  Compare  A.,  1916,  i,  202,  792).— The 
following  chi  or  ope  nta  propyl  am  in  ochromi  c  salts  are  described:  The 
chloride,  [CrCl(NH2Pr)5]Cl2,  is  obtained  by  the  action  of  propyl¬ 
amine  on  chromic  chloride  at  as  low  a  temperature  as  possible,  a 
dichlorotetrapropjdaminochromic  chloride  being  formed  if  the  reac¬ 
tion  is  not  well  controlled.  It  crystallises  in  red  tablets  from 
water,  in  which  1  part  is  soluble  in  35  parts  at  the  ordinary 
temperature,  and  it  gives  up  propylamine  at  60 — 70°.  Other 
salts  are  prepared  as  precipitates  from  the  red  solution  of  the 
chloride  by  double  decomposition  or  addition  of  a  suitable  chloride. 
The  bromide  requires  nearly  twice,  and  the  iodide  nearly  three 
times,  as  much  water  for  solution.  The  mercuri  chloride, 
5XCl2,4HgCl2,  is  pale  violet;  the  mercuribromide ,  XHgBr4,  is  very 
pale  reddish-violet;  the  m erca ri-iodide,  XHgI4,  is  still  paler;  the 
platinichloride ,  XPtCl6,H20,  has  the  colour  of  chamois;  the 
bismut  bichloride }  X3Bi2Cl33,  is  a  pale  reddish -violet  powder;  and 
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the  stibi  chloride,  XSbCl5,  forms  very  minute,  indefinite  crystals. 
The  hydrogen  sulphate ,  X(HS04)2,  crystallises  in  glistening,  violet 
scales;  the  dithionate ,  XS206,  forms  violet,  hexagonal  tablets;  and 
the  sulphide,  XSG,  is  a  yellowish-brown  powder.  The  nitrate , 
X(N03)2,3H90,  forms  long  prisms.  The  ferrocyanide , 

X2FeC6N6,2H20, 

is  pale  red,  but  becomes  yellowish-brown  in  the  light,  and  is  about 
the  most  insoluble  salt  of  the  series ;  the  ferricyanide ,  X3(FeC6N6)2, 
is  yellow  with  a  tinge  of  red,  and  the  chromi cyanide,  X3(CrC6N6)2, 
is  a  reddish-violet,  microcrystalline  powder.  The  trioxalo- 
cobaltiate ,  X3[Co(C204)3]2,  is  a  bluish-green,  crystalline  powder,  and 
the  trioxalochromiate ,  X3[Cr(C204)3]2,  crystallises  in  brownish- 

violet,  glistening  bundles  of  minute  needles.  The  dichromate  is 
soluble,  but  the  c  hr  ornate,  XCr04,  is  a  very  sparingly  soluble, 
yellow  powder.  J.  C.  W. 

Xanthates  of  Quaternary  Ammonium,  Sulphine,  and 
Analogous  Bases.  Jaime  Ferrer  (Anal.  Fis.  Quim .,  1918,  16, 
724 — 727). — Quaternary  ammonium  bases  react  with  carbon 
disulphide  in  a  manner  similar  to  alkali  hydroxides,  giving 
xanthates.  In  a  preliminary  note,  the  author  describes  the  pre¬ 
paration  of  the  xanthates  of  quaternary  ammonium,  sulphine,  and 
iodonium  bases,  giving  some  quantitative  details  of  their  proper¬ 
ties.  Tetramethylammonium  hydroxide  was  dissolved  in  ethyl 
alcohol,  and  carbon  disulphide  added.  On  evaporation,  the 
xanthate  is  obtained  in  yellow,  hygroscopic  needles,  soluble  in 
ether  and  acetone.  With  propyl  alcohol,  the  corresponding 
xanthate  is  obtained  in  plates. 

Ph  enyltrim  e  t  hylammonium  ethyl-  and  propyl-xanthates  were 
prepared  similarly,  crystallising  in  needles.  Solutions  were 
obtained  giving  xanthate  reactions  by  adding  disulphide  to  alcoholic 
solutions  of  methylpyridinium  hydroxide  and  methylveratrinium 
hydroxide. 

Triethvlsulphine  hydroxide  was  dissolved  in  ethyl,  propyl,  and 
isobutyl  alcohols.  On  treatment  with  carbon  disulphide  and 
evaporation,  the  corresponding  xanthates  were  obtained  in  yellow 
needles  soluble  in  water. 

Diphenyliodonium  hvdroxide  gives  a  xanthate  crystallising  in 
brilliant  needles,  only  slightly  soluble  in  water,  alcohol,  and  ether. 

By  similar  methods,  uiethylstibonirnn  ethyl  xanthate  (colourless 
crystals)  and  ethyl  mercury  ethyl  xanthate  were  prepared. 

'  W.  S.  M. 

Constitution  of  Methyloxaluric  Acid.  Robert  Behrend 
(Ber.,  1919,  52,  [7?],  424 — 426). — Only  one  of  the  two  possible 
methyloxaluric  acids  is  known,  but  its  constitution  has  not  been 
determined  hitherto  (compare  Henkel,  A.,  1911,  i,  159).  Its  ethyl 
ester,  flat  prisms,  m.  p.  144 — 146°,  has  now  been  heated  with  acetyl 
chloride  in  a  sealed  tube  at  120 — 130°,  and  the  following  products 
have  been  isolated  and  fully  identified :  (a)  much  methvlparabanic 
acid,  (h)  a  small  quantity  of  the  acetyl  derivative  of  this,  and 
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(c)  a  little  acetoxamethane.  The  last  substance  gives  the  clue  to 
the  constitution  of  the  methyloxaluric  acid,  for  it  may  be  supposed 
to  be  formed  according  to  the  equation  NHMe,C0*NH,C0*C02Et  + 
AcQ  =  NHAc*CO,C02Et  +  CHg’NICO  +  HC1.  J.  0.  W. 

Action  of  Halogenates  and  Hypohalogenites  on  Mercury 
Fulminate.  A.  Langhans  (J.  pr.  Chem 1918,  [ii],  98,  255 — 314). 
— The  action  of  halogenates  and  hypohalogenites  on  mercury 
fulminate  has  been  studied  under  various  conditions;  more  definite 
quantitative  data  are  promised  in  a  subsequent  paper,  but  the 
results  already  obtained  are  considered  to  furnish  further  evidence 
for  the  oxime  structure  for  fulminic  acid. 

The  action  of  potassium  chlorate  and  potassium  bromate  solu¬ 
tions  on  mercury  fulminate  in  the  presence  of  hydrochloric  acid 
depends  greatly  on  the  conditions  of  the  experiment,  and  the 
original  memoir  must  be  consulted  for  details.  Generally,  it  may 
be  said  that  bromate  acts  more  energetically  than  chlorate,  and 
that  for  the  production  of  the  maximum  amount  of  blue,  oily 
product  a  definite  relationship  between  the  concentrations  of  hydro¬ 
chloric  acid  and  bromate  must  be  maintained,  and  that  the  quantity 
of  mercury  fulminate  is  definitely  related  to  that  of  the  other 
reagents. 

Mercury  fulminate  is  decomposed  by  potassium  hypochlorite 
solution,  yielding  chiefly  mercuric  oxide,  which  is  only  produced 
in  small  amount  by  hypobromite  or  hypoiodite.  The  action  of 
potassium  hypobromite  yields  varying  products,  according  to  ex¬ 
perimental  conditions,  a  summary  of  which  is  impossible  until  more 
exact  data  have  been  obtained ;  the  most  remarkable  product  is  a 
deep  blue  oil,  which  is  best  obtained  by  the  gradual  addition  of 
moist  mercury  fulminate  to  a  solution  of  bromine  in  10%  potassium 
hydroxide,  7 — 8  c.c.  of  bromine  being  used  for  each  10  grams  of 
potassium  hydroxide;  it  has  D  2 '6844  or  2*6852,  and  is  unstable 
towards  light,  but  more  stable  in  the  dark.  It  consists  in  all 
probability  of  bromonitrosomethane .  It  decomposes  when  dis¬ 
tilled  under  ordinary  pressure,  evolving  brown  vapours  and  yield¬ 
ing  distillates,  which  generally  crystallise  after  a  time.  It  yields 
crystalline  products  when  treated  with  the  following  reagents : 
sodium  sulphite  or  sodium  hydrogen  sulphite  (colourless  leaflets, 
m.  p.  91 — 92°  [uncorr.]  after  softening  at  89°);  sodium  thio¬ 
sulphate;  potassium  cyanide  (m.  p.  55°);  ammonium  persulphate 
(m.  p.  68°);  silver  nitrate  (colourless  leaflets,  m.  p.  67°);  phenyl- 
hydrazine;  furfuraldehyde  (m.  p.  above  200°);  benzoyl  peroxide 
(colourless  needles) ;  hexamethylenetetramine  (yellow  or  white 
solid,  m.  p/s  95°  and  187°  respectively,  according  to  conditions  of 
experiment) ;  benzenesulphonic  acid ;  picric  acid ;  sodium  xantho- 
genate ;  glycine  (m.  p.  65°).  The  blue  compound  is  not  formed 
when  bromine  acts  on  mercury  fulminate  in  the  presence  of  acetic 
anhydride,  glacial  acetic  acid,  or  pyridine. 

A  sensitive  method  for  the  detection  of  mercury  fulminate  in 
fuse  compositions  is  founded  on  the  production  of  the  blue  oil. 

H.  W. 
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Simple  Cyanic  and  Cyanuric  Compounds.  I.  Hexa- 
cyanogen  [Cyanuric  Cyanide] .  Erwin  ott  ( Ber .,  1919,  52,  [£?], 
656 — 665).— He xa cyanogen  (annexed  formula)  is  obtained  by  heat¬ 
ing  a  mixture  of  cyanuric  tricarboxylamide  and 
OCN  phosphoric  oxide  in  a  vacuum  rapidly  to  210— 220°, 
and  finally  to  about  250°.  The  yield  is  about  17%. 

N  N  The  substance  forms  monoclinic  crystals  (a:b:c~ 
NC*C  C*CN  0*9233  : 1 :  T0688,  90°26/),  has  m.  p.  119°,  b.  p, 

262°  (corr.)/771  mm.,  119°/0*5 — 1  mm.  It  separates 
^  from  benzene +1C6H6.  When  the  vapour  is  led  over 

a  strongly  heated  platinum  wire,  it  is  quantitatively 
depolymerised  to  dicyanogen.  It  is  very  sensitive  to  moisture.  It 
slowly  dissolves  in  water  at  0°,  and  two  cyanogen  groups  are  rapidly 
eliminated  in  the  form  of  hydrogen  cyanide,  whilst  the  third 
cyanogen  group  is  removed  at  a  slightly  higher  temperature, 
cyanuric  acid  being  formed.  In  virtue  of  the  three  conjugated 
double  linkings,  it  seems  probable  that  water  is  first  added  and 
hydrogen  cyanide  subsequently  eliminated  from  the  hydroxynitrile 
thus  formed.  With  methyl  alcohol,  reaction  proceeds  more  slowly,  and 
can  be  arrested  by  suitable  adjustment  of  experimental  conditions 
at  any  of  the  three  stages  theoretically  possible.  There  are  thus 
obtained:  (1)  the  mo n o m e thox yclini t ril e ,  OMe’CgN^CN^,  colour¬ 
less  leaflets,  m.  p.  86*5°,  (2)  the  dim  ethoxy  mononitrile,  prisms, 
m.  p.  21°,  and  (3)  trimethyl  cyanurate,  m.  p.  135°.  A  solution  of 
hexacyanogen  in  carbon  tetrachloride  does  not  visibly  react  with 
chlorine  even  in  the  presence  of  iodine,  but  the  odour  of  cyanuric 
chloride  shows  some  action  to  occur;  it  also  appears  to  be  indifferent 
to  hydrogen  chloride.  II.  W. 

Silicon  Hydrides .  VI.  Chlorination  and  Methylation  of 
Monosilane.  Alfred  Stock  and  Carl  Somieski  (Ber.,  1919,  52, 
[B],  695—724.  Compare  A.,  1916,  ii,  319;  1917,  ii,  110,  111, 
353,  361). — Whilst  monosilane  does  not  react  with  hydrogen 
chloride  in  the  absence  of  a  catalyst  at  200°,  reaction  occurs  slowly 
in  the  presence  of  aluminium  chloride  at  the  ordinary  tempera¬ 
ture,  and  with  reasonable  rapidity  at  100°;  when  the  gases  are 
used  in  molar  proportions,  the  chief  product  is  monochlorosilane, 
whilst  with  the  double  proportion  of  hydrogen  chloride,  dichloro- 
silane  is  chiefty  formed,  the  action  in  this  respect  differing  some¬ 
what  considerably  from  that  with  hydrogen  bromide. 

Chloromonosilane  is  a  non-spontaneously  inflammable  gas,  m.  p. 
—  118°,  b.  p.  —305°,  D~113°  1*145  (as  liquid).  It  is  immediately 
decomposed  by  water,  yielding  disiloxane;  protracted  action  of 
water  causes  hydrolysis  with  evolution  of  hydrogen.  It  reacts  with 
gaseous  zinc  methyl,  yielding  exclusively  viethylmonosilane ,, 
SiH3Me,  b.  p.  —57°,  m.  p.  —156*5°,  which  is  scarcely  attacked  by 
water  in  the  absence  of  alkali,  but  is  slowly  decomposed  by  alkali 
in  accordance  with  the  equation  SiHsMeq-  2H?0  =  [Si0(0H)Me]x  + 
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3H2.  Further  chlorination  of  methylsilane  by  means  of  hydrogen 
chloride  and  aluminium  chloride  leads  to  the  production  of  methyl- 
chloro  monosilane  and  methyldichloromonosiLane  9  which  can  be 
separated  by  protracted  fractional  distillation.  The  former  is  a 
colourless  gas,  m.  p.  134°,  b.  p.  ca  +  7°,  D~8°  0*935  (as  liquid), 
which  is  very  sensitive  to  moisture ;  evidence  that  the  chlorine  atom 
is  attached  to  silicon  is  afforded  by  converting  it  into  dimethyl- 
silane  by  the  action  of  zinc  methyl,  the  product  being  identical 
with  that  prepared  from  dichlorosilane.  Dichloromethylmono- 
silane  was  isolated  in  approximately  pure  condition. 

Dichloromonosilane  is  obtained  as  a  by-product  in  the  prepara¬ 
tion  of  the  monohalogen  derivative  by  further  chlorination  of 
chloromonosilane  by  aluminium  chloride  and  hydrogen  chloride, 
and  by  the  action  of  hydrogen  chloride  (2  mols.)  on  monosilane 
(1  mol.) ;  in  the  latter  case,  the  main  product  is  the  dichloro- 
derivative  mixed  with  a  little  monochloro-product  and  unchanged 
hydrogen  chloride  and  very  little  trichloromonosilane.  It  has 
m.  p.  —122°,  b.  p.  8*5°,  and  is  particularly  sensitive  to  moisture 
and  fat.  With  water,  it  immediately  yields  prosiloxane,  SiH2(!0), 
and  then  l-oxo-2-oxydisiloxane, 

2SiH2Cl2  +  3II20  =  0:SiH-OSiH2-OH  +  4HC1  +  H2. 

It  is  converted  by  thorough  treatment  with  gaseous  zinc  methyl 
into  dimethylmonosilane,  SiH2Me2,  m.  p.  —  150a,  b.  p.  —20°, 
which,  with  alkali,  evolves  twice  its  volume  of  hydrogen, 

SiH2Me2  +  H20  -  SiOMe2  +  2H,. 

The  dimethylprosiloxane  is  soluble  in  an  excess  of  alkali,  probably 
yielding  SiMe2(ONa)2;  acids  precipitate  an  oil  from  this  solution 
which  slowly  becomes  partly  solid,  and  consists  of  a  mixture  of 
SiMe.20,  SiMe2(OH)2,  and  their  condensation  and  polymerisation 
products. 

It  is  noticeable  that  the  displacement  of  hydrogen  by  chlorine  in 
silicon  derivatives  has  much  less  influence  in  raising  the  boiling 
and  melting  points  than  with  derivatives  of  carbon.  H.  W. 

Nitration  of  /cr^.-Butylbenzene,  D.  E.  nu  Toit  Malherbe 
(. Ber .,  1919,  52,  [ B\  319 — 324). — When  fer£.-butylbenzene  is  left 
with  nitric  acid  (D  1*5),  it  is  almost  entirely  converted  into  p -mlro- 
tert.-butylbenzene ,  NO^QITfCMeg,  an  oil  which  does  not  crystal¬ 
lise  in  a  freezing  mixture,  having  b.  p.  142— 143°/ 17  mm.,  whilst 
a  dinitro-derivative,  pale  yellow  prisms,  m.  p.  61 — 62°,  b.  p.  185°/ 
15  mm.,  is  formed  at  60°  (Baur,  A.,  1894,  i,  445). 

The  constitution  of  the  mono-nitro-compound  does  not  agree  with 
Senkowski's  statements  (A.,  1890,  1296).  It  has  been  proved  as 
follows:  (u)  oxidation  with  dilute  nitric  acid  at  130°  to  p-nitro- 
benzoic  acid;  ( b )  reduction  to  p-£cr£. -butylaniline,  and  conversion 
into  its  acetyl,  benzoyl,  and  dimethyl  derivatives,  and  into  p-tert.- 
butylphenol ;  (c)  reduction  by  sodium  methoxide  solution  to 

p-azoxy-/€r£.-butylhenzene,  pale  yellow  leaflets,  m.  p.  138°; 
(d)  reduction  to  p-azo-^r^.-butylbenzene,  orange-red  needles,  m.  p. 
183°,  and  the  hydrazo-CQTnpound  by  means  of  aqr*eous-alcoholic 
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potassium  hydroxide  and  zinc  dust;  (e)  the  semidine  transforma¬ 
tion  of  the  hydrazo-clerivative,  by  means  of  alcoholic  stannous 
chloride,  into  6-ammo- 3  : AJ ~di -ter  t.-buty  l  dijihenylamine, 
CMe3-C6H3(NH2)*NH-C0H4-CMe3, 
white  leaflets,  m.  p.  100 — 101°.  As  an  o-aminodiphenylamine,  the 
latter  base  reacts  with  benzil  to  form  a  stilbazonium  compound, 
C34H36ON2,  greenish-yellow  needles,  in,  p.  165 — 167°  (Taiiber,  A., 
1892,  853),  and  with  benzalaehyde  to  give  a  benzenyl  compound, 
C27H3oN9,  slender,  yellow  needles,  m.  p.  126 — 127°  (ibid.), 

J.  C.  W. 

New  Compounds  of  Glutamic  Acid.  Peter  Beiigell 

(Zeitsck.  physiol.  Gkem .,  1919,  104,  182 — 1  &$).—R-Naphthalene~ 
sidphonylylutamic  acid,  C10H7,SO2,NH*CH(CO2H)*[Cn2]2*CO2H, 
crystallises  in  microscopic  needles  from  water,  m,  p.  165°  (uncorr.). 
Toluencsulphonylglu tamic  acid, 

C7H7-S02-NH-CH(C02H)-[CH2]2-C02H, 

forms  woolly  masses  of  soft,  short  needles,  m,  p.  115 — -117° 
(uncorr.).  The  presence  of  1%  of  glutamic  acid  or  glycine  in  urine 
may  be  detected  by  the  isolation  of  their  /3-naphthalenesulphonyl 
derivatives.  J.  C.  D. 

Formation  of  Diphenyl  by  the  Action  of  Cupric  Salts  on 
Organometallic  Compounds  of  Magnesium.  Jacob  Krizewsky 
and  Eustace  Ebenezer  Turner  (T.,  1919,  114,  559 — 561). 

Transformation  of  Quaternary  Ammonium  Salts  into 
Tertiary  Amines  with  Sodium  Ethoxide.  D.  Vorlander  and 
Elisabeth  Spreckels  ( Ber .,  1919,  52,  \B],  309 — 311). — Aromatic 
primary  amines  can  he  readily  converted  into  a  mixture  of  the 
dimethyl  derivatives  and  the  corresponding  quaternary  salts  by 
treatment  with  an  excess  of  methyl  sulphate  and  alkali.  A  con¬ 
venient  process  for  transforming  the  quaternary  salts  into  the 
tertiary  bases  has  now  been  found.  The  crude  product  is  satu¬ 
rated  with  hydrochloric  acid,  evaporated  to  dryness,  and  the  mixed 
salts  are  boiled  under  reflux  with  a  solution  of  sodium  (two  or 
three  equivalents')  in  alcohol  (50 — 100  parts)  for  three  to  five  hours. 
From  85  to  95%  of  the  quaternary  salt  is  converted  into  the 
tertiary  amine. 

The  process  has  not  been  fully  tested  in  the  case  of  aliphatic 
bases,  but  more  concentrated  solutions  of  sodium  ethoxide,  or 
perhaps  amyloxide,  appear  to  be  necessary.  J.  C.  \V. 

Oxidation  of  o-Tolyltrimethylammonium  Salts  to  o-Benzo-* 
betaine.  D.  Vorlander  and  Franz  Janecke  (Ber.,  1919,  52,  [Zi], 
311 — 314).— The  oxidation  of  o-tolyltrim  ethyl  ammonium  methyl 
sulphate  (Ullmann,  A.,  1903,  i,  395)  to  o-benzobetaine  (Willstatter, 
A.,  1904,  i,  235)  by  means  of  permanganate  is  described.  In 
addition  to  the  hydriodide,  aurichloride,  and  free  base  already 
pbtained  by  Willstatter,  the  authors  have  prepared  the  hydro - 
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chloride ,  C10Hj4O2NC1,H2O,  jagged  leaflets,  m.  p.  170 — 176°. 
When  boiled  with  a  solution  of  sodium  ethoxide,  the  base  deposits 
the  sodium  salt  of  A-dimethylanthranilic  acid  in  felted  needles. 
The  free  acid  corresponds  with  Willstatter’s  description  {ibid.),  and 
forms  a  hy  dr  iodide,  an.  p.  180°  (decomp.),  a  periodide ,  m.  p.  163° 
(decomp.),  and  a  pta-tini chloride,  m.  p.  198°  (decoinp.). 

J.  0.  w. 

Nitration  of  Benzotrichloride .  Elisabeth  Spreckels  (Bcr., 
1919,  52,  [2?],  315 — 319). — Under  the  usual  conditions  of  nitra¬ 
tion,  benzotrichloride  yields  nitrobenzoic  acids,  but  if  treated  with 
a  solution  of  nitrogen  pentoxide  in  carbon  tetrachloride  at  —10°, 
a  mixture  of  nitrobenzotrichlorides  is  formed  almost  free  from 
nitrobenzoic  acids  and  unchanged  material.  About  80%  of  the 
mixture  has  b.  p.  150 — 15 3°/ 18  mm.  It  is  fairly  stable  towards 
water  and  cold  dilute  alkalis,  much  more  so,  in  fact,  than  benzo¬ 
trichloride  itself,  neither  does  it  readily  change  into  the  nitro¬ 
benzoic  acids  in  contact  with  cold,  concentrated  nitric  acid.  It  is 
not,  therefore,  the  precursor  of  the  nitrobenzoic  acids  formed  under 
the  usual  conditions. 

The  proportions  of  the  isomer  ides  in  the  mixture  have  been  deter¬ 
mined  approximately  by  boiling  with  barium  hydroxide  and 
separating  the  barium  salts  of  the  nitrobenzoic  acids.  The  main 
product  is  m-nitrobenzotrichloride,  with  about  one-fifth  of  its  weight 
of  the  ^ura-com  pound,  which  is  much  more  than  benzoic  acid 
yields.  There  is  also  a  small  quantity  of  the  ortho- compound  in 
the  mixture.  J.  C.  W. 

Phenylcarbamic  Acid  and  its  Homologues.  E.  E.  C. 

Scheffer  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1919,  21, 
664 — 677). — The  compound  formed  between  aniline  and  carbon 
dioxide  under  pressure  at  low  temperatures  was  examined  by  Ditte 
many  years  ago  (A.,  1888,  49),  and  was  found  to  contain  the  con¬ 
stituents  in  equimolecular  proportions.  This  composition  has  now 
been  confirmed  and  the  conditions  of  its  existence  established. 
Within  the  limits  of  temperature  and  pressure  of  the  experiments, 
four  phases  are  possible- — the  solid  compound,  two  liquids,  and 
vapour.  The  four  three-phase  P.-T.  curves  have  been  determined 
and  the  point  of  intersection,  the  quadruple  point,  found  at  18° 
with  a  pressure  of  52‘0  atm.  The  critical  end-point  lies  at  37°, 
that  is,  6°  and  about  7  atm.  higher  than  the  critical  point  of 
carbon  dioxide. 

Similar  compounds  are  formed  between  carbon  dioxide  and  the 
three  toluidines.  The  quadruple  points  of  the  three  compounds 
are  as  follows:  o-toluidine,  —7*5°.  27*5  atm.;  7n-toluidine,  6*3°, 
39*2  atm.;  ^-toluidine,  (1)  31*5°,  70  atm.,  (2)  29-7°,  44  atm.  In 
the  last  case,  there  are  twTo  quadruple  points ;  the  first  has  the 
compound  as  the  solid  phase,  whilst  the  second  has  p-toluidine  and 
the  compound  both  present  as  solid  phases  in  equilibrium  with  one 
liquid  and  vapour.  Whilst  o-toluidine  has  the  lowest  quadruple 
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point,  m-toluidine  has  the  lowest  melting  point,  but  otherwise  the 
quadruple  and  melting  points  follow  the  same  order.  The  critical 
end-points  lie  close  together,  and  the  three-phase  curves  LXL2G 
(two  liquids  and  vapour)  are  nearly  coincident. 

All  the  compounds  contain  base  and  carbon  dioxide  in  molecular 
proportions,  and  are  to  he  regarded  as  carbamic  acids. 

E.  II.  E. 

Preparation  of  Phenol.  H.  H.  Dow  (U.S.  Pat.  1274394). — 
Bromobenzene  is  converted  into  phenol  by  heating  with  a  dilute 
alkali  hydroxide  solution  in  closed  vessels  under  a  pressure  of  20 
atmospheres.  [See  J.  Soc.  Ghent.  Ind .,  June.]  G.  F.  M. 

Some  Aromatic  Amines  and  Chloroacetyl  Derivatives. 

Walter  A.  Jacobs,  Michael  Heidelberger,  and  Ida  P.  Eolf 
(J.  Amer .  Ghent .  Soc.,  1919,  41,  458 — 474). — The  compounds 
described  in  this  communication  are  intermediate  products  in  the 
preparation  of  several  aromatic  arsenic  derivatives,  which  will  be 
dealt  with  in  a  future  series  of  papers. 

An  improved  method  for  preparing  o-chloroacetylaminophenol 
is  described  (compare  A.,  1915,  i,  668).  Its  acetate, 

CH2C1-CO*NII-C6H4-OAc, 

obtained  by  the  action  of  acetic  anhydride  and  a  drop  of  sulphuric 
acid,  has  m.  p.  113*5 — 114'5°. 

4-Ghloroacetylamino-o-crcsol,  rhombic  plates,  m.  p.  154 — 155°, 
and  the  more  soluble  §-chloroacetylamino-p-cresol,  silky  needles, 
m.  p.  151 — 152*5°,  are  prepared  from  the  aminocresols  by  the  new 
way  (A.,  1917,  i,  552). 

\-Chl oroace ty la mino -fi-n aph t h ol  forms  very  pale  yellow,  nacreous 
plates,  m.  p.  192—193°  (decomp.),  and  4 -chloroacetylamino-a- 
naphthol  crystallises  in  long,  faintly  purple,  silky  needles,  m.  p. 
199*5—201*5°. 

4 : 6-Dichloro-3-acetylaminophenol  is  obtained  in  silky  needles, 
m.  p.  233 — 236°,  by  chlorinating  ?n-acetylaminophenol  in  acetic 
acid  solution,  and  is  hydrolysed  by  boiling  with  hydrochloric  acid 
to  4 : 6-dichloro-3-ami?rophenol,  large,  striated  prisms,  m.  p. 
135 — 136°,  which  is  converted  into  4::&-dicJiloro-3-chlo?'oacetyl~ 
amino  phenol,  slender,  interlaced  needles,  m.  p.  185*5 — 186*5°. 
The  4  : 6-dickloro-3-acetylaminophenol  is  also  methylated  by  means 
of  methyl  sulphate,  and  the  4 :  Q-dichloro-3-acetanisidide,  tufts  of 
delicate  needles,  m.  p.  157*5- — -159°,  is  hydrolysed  to  4  :6-dichloro- 
%-anisidine ,  which  crystallises  in  creamy,  rhombic  prisms,  m.  p. 
50*5 — 51*5°  (corr.).  The  constitution  of  the  compounds  of  this 
series  is  revealed  by  converting  the  latter  base,  by  the  diazo-reac- 
tion  and  application  of  methyl  sulphate,  into  4 : 6-dichloro-l :  3- 
dimethoxybenzene  (Auwers  and  Pohl,  A.,  1914,  i,  981). 

If  the  chlorination  of  m-acetylaminophenol  is  carried  out  with¬ 
out  the  precaution  of  shaking  the  acetic  acid  mixture,  a  good  deal 
of  2\k:$-trichloro-?>~acetylaminovhenol  is  formed.  This  separates 
when  the  dilute  acetic  acid  mother  liquors  from  the  dichloro-com- 
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pound  are  further  diluted,  and  it  crystallises  in  rhombic  plates 
with  0*5H2O,  or  anhydrous  needles,  m.  p.  185 — 186*5°. 

6-Bromo-3-acetylaminophenol  is  prepared  by  direct  bromination 
and  hydrolysed  to  6~bromo-3-aminophenol  (compare  Heller,  A., 
1909,  i,  568).  ^-Bromo-Z-chloroacetylaminophenol  crystallises  in 
rhombs,  m,  p.  191 — 193°. 

m-Acetylaminophenol  is  also  boiled  with  chloroacetic  acid  and 
concentrated  sodium  hydroxide,  and  thus  converted  into  m -acetyl- 
aminophenoxyacetic  acid,  NHAc*CgH4*0*CH2*C02H,  which  crystal¬ 
lises  from  water  in  slender  needles  with  1H20,  or  from  acetic  acid 
in  spherules,  m.  p.  170*5 — 172*5°.  This  is  hydrolysed  to  ?n-amino- 
phenoxyacetic  acid  (A.,  1917,  i,  695),  and  then  converted  into 
m-chloroacetylaminophenoxy acetic  acid,  spherules,  m.  p.  159—160° 
(clear  at  162°). 

Considerable  quantities  of  4-aminoguaiacol  were  required  for  the 
preparation  of  catechol  derivatives.  This  is  obtained  by  coupling 
diazotised  sulphanilic  acid  with  guaiacol  and  reducing  the  crude 
dye  with  hydrogen  sulphide  in  ammoniacal  solution.  p-Sidpho- 
benzeneazoguaiacol  crystallises  from  water  in  glistening,  green 
needles  and  long,  thin  plates  with  1H20,  decomp,  above  220°. 
4-Aminoguaiacol  is  hydrolysed  by  means  of  hydrobromic  acid  to 
the  hydrobromide  (flat  needles  or  plates,  decomp.  255—260°)  of 
4,-amino  catechol,  which  crystallises  from  a  mixture  of  alcohol  and 
benzene  in  grey  plates  and  clusters  of  short  prisms,  m.  p.  124 — 125° 
(decomp.,  purple  residue).  In  the  isolation  and  filtration  of  the 
base,  air  must  be  excluded  as  far  as  possible  by  a  current  of  carbon 
dioxide.  4-0 hi  or  oacetylamino  catechol,  CII2Cl*CO’NH,C(JH3(OH)2,, 
forms  slender  needles,  m.  p.  156 — 157*5°. 

p-Chloroacetylaminoacetophenone  crystallises  as  a  woolly  mass 
of  needles  from  alcohol  or  leafy  aggregates  of  plates  from  toluene, 
rn.  p.  152—153°  (corr.). 

p-Ohloroac e tylaminoph e nylac e tic  a c id, 

CHoCl*Cd*NH*C6H4*CH2*C02H, 
forms  a  snowy  mass  of  needles,  m.  p.  158 — 160°. 

E  t  hyl  chloroace  tylan  thranilat  e ,  CH^Cl  •  C  O  *  NH ■  CGH4  *  C  02E  t , 
crystallises  in  glistening  needles,  m.  p.  79*5 — 80°  (corr.),  and 
changes  into  ethyl  iodoacetylanthranilate ,  transparent,  prisms, 
m.  p.  78*5 — 79°  (corr.),  when  warmed  with  a  solution  of  sodium 
iodide  in  acetone.  o-Methylaminobenzoic  acid  yields  chloroacetyl- 
N-methylanthranilic  acid,  CH2Cl*C0*NMe*C6H4#C02H,  colourless 
spears,  m.  p.  167 — 168°  (corr.),  the  ethyl  ester  of  which  forms 
stout  prisms,  m.  p.  50 — 51°  (corr.). 

Sodium  sulphanilate  gives  rise  to  sodium  chloroacetylsidphanilate, 
CH2Cl#CO*NH‘C6H4*SOsNa,  which  crystallises  in  hair-like  masses 
of  needles,  decomposing  somewhat  when  dried  at  100°. 

3-Amino-o-phenolsulphonic  acid,  prepared  by  heating  m-amino- 
phenol  with  concentrated  sulphuric  acid  at  100°,  yields  3 -chloro- 
acetylamino-Q-phenolsul phonic  acid,  minute  plates  and  flat  needles, 
not  molten  at  275°,  the  sodium  salt  of  which  crystallises  as  a 
voluminous  mass  of  small  needles  with  0*5H2O. 
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Improvements  in  the  preparation  of  chloroacetomethylamicle  and 
chloroacetopiperidide  are  described  (compare  A.,  1915,  i,  668). 
Chloroace  to -n- p?r  opy  lamide }  C  H  .2  C 1  *  CO  •  N  H  P  r a ,  has  b.  p.  105 — 106°/ 
10*5  mm.  (corr.),  and  forms  a  hexamethylenetetramini-nm  salt,  in 
stout,  hexagonal  plates,  m.  p.  147—149°. 

E thy  1  car b ami de  yields  chloroacetylet hylca-r b am ide , 

CH2Cl-CO*NH-CO-NHEt, 

in  long  needles,  m.  p.  141*5 — 142*5°  (corr.).  J.  C.  W. 

Catalytic  Preparation  of  the  Aminophenols  and  the 
Phenylene diamines .  O.  W.  Brown  and  L.  L.  Garrick  (/.  Amer. 
Cliem,  Soc .,  1919,  41,  436 — 440).— Mignonac  {Bull.  Soc.  chim ., 
1910,  [iv],  7,  270)  described  the  reduction  of  the  nitrophenols  by 
passing  a  mixture  of  their  vapours  and  hydrogen  over  nickel  at 
160 — 190°,  but  found  that  the  production  of  the  aminophenols  was 
accompanied  by  the  formation  of  ammonia,  phenol,  and  aniline. 
This  work  is  confirmed,  and  it  is  also  reported  that  nickel  is  not 
so  active  when  deposited  oil  pumice  as  otherwise. 

With  finely  divided  copper,  deposited  on  small  pieces  of  pumice, 
the  reduction  is  more  efficient  than  with  nickel,  there  being  no  by¬ 
products.  Thus  o-  or  p-nitrophenol  and  hydrogen  passed  over 
copper  at  210 — 315°  (best,  265°)  give  practically  quantitative 
yields  of  the  pure  white  aminophenols,  the  more  volatile  product, 
of  course,  reacting  more  quickly.  The  oaminophenol  is  obtained 
in  plates  when  copper  is  used,  but  when  reduced  nickel  is  employed, 
it  is  formed  in  long  needles  with  the  same  m.  p.  (170°),  especially 
at  the  higher  ranges  of  temperature. 

The  nitroanilines,  and  especially  m-dinitrobenzene,  may  be 
reduced  in  the  same  way  to  the  phenylenediamines,  but  the  process 
is  too  slow  (owing  to  the  slight  volatility  of  the  compounds)  to  be 
of  much  practical  value,  the  only  -advantage  being  the  high  degree 
of  purity  of  the  products.  J.  C.  W. 

Transformation  of  Phenyl  Allyl  Ethers  into  the  Isomeric 
Allylpjienols .  II.  L.  Claisen  (. Annalen ,  1919,  418f  69 — 120. 
Compare  A.,  1912,  i,  965  ;  1913,  i,  1175). — I.  Mono-,  ZH-,  and  Tri - 
aUylation  of  Phenol  [with  O.  Eisleb  and  F.  Kremers]. — o-Allyl- 
phenol,  b.  p.  220°/ 760  mm.  or  99°/ 12  mm.,  D{f  1*0255,  is  obtained 
(1)  by  heating  phenyl  allyl  ether  in  an  atmosphere  of  carbon  di¬ 
oxide  until  the  temperature  is  about  220°,  heating  for  about  six 
hours  being  necessary,  (2)  by  heating  4~allyloxybenzoic  acid  with 
quinoline  at  170°,  and  finally  at  the  b.  p.  of  the  solution,  (3)  by 
heating  3-allylsalicylic  acid  with  dimethylaniline  slowly  to  the  b.  n. 
of  the  solution,  (4)  by  boiling  a  mixture  of  methyl  3-allylsalicylate 
and  aniline  for  four  hours,  and  (5)  least  satisfactorily  from  2-allyl~ 
oxybenzoic  acid.  In  the  first  method,  a  small  quantity  of  1-methyl- 
coumaran  is  formed,  which  is  removed  by  extraction  with  light 
petroleum  after  basifying  the  reaction  product  with  20%  sodium 
hydroxide.  Attempts  to  accelerate  the  transformation  of  phenyl 
allyl  ether  into  o-allylphenol  by  catalysts  wTere  unsuccessful ;  alkalis 
had  no  effect,  and  acids  only  increased  the  amount  of  methyl- 
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coumaran,  the  addition  of  pyridine  hydrochloride,  for  example, 
resulting  in  the  production  of  this  compound  in  60%  yield. 

The  position  of  the  allyl  group  in  o-allylphenol  is  proved  (1)  by 
heating  with  methyl-alcoholic  potassium  hydroxide,  whereby  Pauly 
and  Buttlar’s  o-propenylphenol  is  obtained,  (2)  by  heating  the 
methyl  ether  of  the  allylphenol  with  potassium  hydroxide  and 
oxidising  the  resulting  o-propenylphenyl  methyl  ether,  whereby 
o-methoxybenzoic  acid  is  obtained,  and  (3)  by  coupling  allylphenol 
with  benzenediazonium  chloride,  the  product  being  identical  with 
the  4-benzeneazo-2-allylphenol  obtained  by  the  transformation  of 
4-benzeneazophenyl  ally!  ether  ( loc .  cit.). 

o-Allylphenol  forms  a  ; phenyl  carbamate , 

C3H5- C6H4- 0  ■  CO -NHPh , 

colourless  needles,  m.  p.  106 — 106*5°,  methyl  ether  ( o-esdrac/ole ), 
b.  p.  207°/761  mm.  or  86 — 87°/12  mm.,  0'9770  (the  ozonide  of 
which  is  very  explosive  and  yields  o-methoxyphenylacetaldehyde 
by  treatment  with  glacial  acetic  acid  and  zinc  dust),  and  acetate , 
b.  p,  238*5 — 239°/757  mm.  or  117 — 118°/15  mm.;  the  last  deriv¬ 
ative  forms  an  oily  dibromide,  which  is  converted  into  1-methyl- 
coumarone  by  boiling  with  methyl-alcoholic  potassium  hydroxide. 

To  the  list  of  substitution  products  of  o-allylphenol  already 
described  {loe.  cit.)  is  to  be  added  4 :  %-dichloro-o-allylphenol,  b.  p. 
264°,  Dig  1*288,  which  is  very  easily  obtained  by  heating 
3  :§-dichloro-2-allyloxyb enzoic  acid,  needles,  m.  p.  118°  (decomp.); 
the  methyl  ester  of  this  acid,  C3H5*0*C(-HoCL2*COoMe,  b.  p.  160°/ 
10  mm.,  is  prepared  by  boiling  methyl  3  : 5-dichlorosalicylate  in 
methyl  ethyl  ketone  solution  with  allyl  bromide  and  potassium 
carbonate. 

o-Propylphenol  is  obtained  by  reducing  o-allylphenol  by  the 
Paal-Skita  method,  and  also  by  reducing  3-allylsalicylic  acid  in  a 
similar  manner  and  heating  the  resulting  3-propylsalicylic  acid, 
m.  p.  91*5°  (Spica  gives  93 — 94°),  with  dimethylaniline  at  the  b.  p. 
of  the  solution  until  the  evolution  of  carbon  dioxide  ceases. 
2-  A  cetoxyS-propylb  enzoic  acid  (3 -propyl  as  prim)  crystallises  in 
needles,  m.  p.  97 — 97*5°. 

2 : 6-Diallylphenol,  b.  p.  256 — 257°/770  mm.  (slight  decomp.; 
in  carbon  dioxide)  or  130°/15  mm.,  has  DiS  0*9920,  not  0*9905,  as 
stated  previously  {Joe.  cit.).  It  is  readily  obtained  by  heating 
o-allylphenyl  allyl  ether ,  b.  p.  104 — 105°/10  mm..  D].?  0*9675  (pre¬ 
pared  from  o-allylphenol  in  acetone  solution,  allyl  bromide,  and 
potassium  carbonate),  for  ten  minutes  in  an  atmosphere  of  carbon 
dioxide  while  the  temperature  rises  from  235°  to  256°,  or,  better, 
with  half  its  weight  of  diethylaniline  for  thirty  minutes  while  the 
temperature  increases  from  225°  to  237°.  It  forms  a  phenyl - 
carbamate ,  needles,  m.  p.  141 — 142°.  Its  constitution  is  definitely 
proved  by  the  production  of  the  compound  by  heating  4-hydroxy- 
3  : 5-diallylbenzoic  acid  (Joe.  cit.)  with  dimethylaniline  at  the  b.  p. 
for  one  to  one  and  a-half  hours.  By  hydrogenation  in  alcoholic 
solution,  2  : 6-diallylphenol  yields  2  :&-di]?rovyl phenol,  b.  p.  256°/ 
764  mm.,  m.  p.  28°  {phenylcarb  am  at e ,  needles,  m,  p.  125°). 
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4-Allylphenol  and  2 : 4 -diallyl  phenol  are  not  produced  by  tbe 
transformation  of  phenyl  allyl  ether  and  o-allylphenyl  allyl  ether 
respectively.  The  latter,  b.  p.  266— 268°/ 750  mm.  (phenyl- 
carbamate,  prisms,  m.  p.  88 — 88*5°),  is  obtained  indirectly  by 
heating  3 : 5-diallylsalicylic  acid  (toe,  cit.)  with  dimethylaniline  at 
the  b.  p.  for  thirty  to  forty-five  minutes.  3 :5-Dipropylsalicylic 
acid f  needles,  m.  p.  100 — 100*5°,  obtained  by  reducing  3: 5-diallyl¬ 
salicylic  acid  in  alcoholic  solution  by  the  Paal-Skita  method,  is 
converted  by  boiling  with  dimethylaniline  into  2:4 -dipropylphenol, 
b.  p.  263°/747  mm.  or  130°/ 11  mm.,  P{~  0*9350  (phenyl carbamate, 
needles,  m.  p.  131°). 

2 :  Diallyl  phenyl  allyl  ether,  b.  p.  132*5— 134°/11  mm., 
0*9548,  is  prepared  by  heating  an  alcoholic  solution  of 
2 : 6-diallylphenol  with  allyl  bromide  and  potassium  carbonate  on 
the  water-bath  for  ten  hours.  When  it  is  heated  in  a  current  of 
carbon  dioxide  until  the  temperature  rises  from  about  250°  to 
about  290°,  or,  better,  when  it  is  boiled  with  half  its  weight  of 
diethylaniline  for  fifteen  minutes  until  the  temperature  rises  from 
225°  to  248°,  it  is  transformed  into  2  : 4  :  6-triallylphenol  (loc.  cit.'), 
b.  p.  293 — 295°/760  mm.  or  158— 159°/ 14  mm.,  D}*  0*9785. 

The  influence  of  the  b.  p.  of  an  allyl  ether  on  the  rapidity  of 
its  transformation  into  the  allylphenol  (loc.  cit.)  is  well  illustrated 
by  the  production  of  o-allylphenol,  2  : 6-diallylphenol,  and  2:4:6- 
triallylphenol  from  the  respective  allyl  ethers.  The  first  reaction 
requires  about  six  hours,  the  second  proceeds  much  more  rapidly, 
and  the  third  almost  instantly.  It  is  to  be  noted,  however,  that 
the  quantity  of  resinous  matter  produced  is  greater  the  higher  is 
the  temperature  of  transformation.  The  formation  of  this  by¬ 
product  is  greatly  diminished  by  heating  in  an  atmosphere  of 
hydrogen  or  carbon  dioxide,  or,  best  of  all,  by  boiling  the  ether 
with  dimethyl-  or  diethyl-aniline.  The  basic  nature  of  this  solvent 
appears  to  be  of  influence,  since  an  indifferent,  non-basic  solvent 
of  similar  b.  p.  effects  a  much  less  satisfactory  transformation. 

cyclo Hexanol  allyl  ether,  b.  p.  169 — 172°/ 740  mm.,  DJj  0*8960, 
obtained  by  warming  a  benzene  solution  of  cyc^ohexanol  with 
sodium  for  one  day  and  then  boiling  with  allyl  bromide,  cannot  be 
transformed  into  allylc^c/ohexanol. 

II.  Nitroso -  and  Amino-derivatives  of  Monoallylphenol  and 
Diallylphenol  [with  F.  Kremers], — These  two  phenols  yield  nitroso- 
derivatives  very  smoothly.  4rN itroso-2-allylphenol  (2-allyl-p-b enzo- 
quinoneA- oxime) ,  0H*N!C6H3(C3H5)!0,  leaflets,  m.  p.  100 — 101° 
(decomp.),  is  obtained  in  the  form  of  its  sodium  salt,  garnet 
needles,  by  keeping  a  mixture  of  o-allylphenol,  amyl  nitrite,  and 
concentrated  methyl-alcoholic  sodium  methoxide  solution  for  one 
day  at  the  ordinary  temperature  and  one  day  at  0°.  The  sodium 
salt,  by  warming  on  the  water-bath  for  ten  minutes  with  zinc  dust 
and  a  cold,  saturated  solution  of  ammonium  carbonate,  or  by  treat¬ 
ment  below  30°  with  hydrogen  sulphide,  a  solution  of  ammonium 
chloride  containing  25%  aqueous  ammonia  being  used  as  solvent, 
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is  reduced  to  k-amino^-allylphenol ,  leaflets,  m.  p.  113*5 — 114°,  the 
N -acetyl  derivative  of  which  forms  leaflets,  m.  p.  93°. 

4:-Nitroso~2  :  6-diallylphenol  (2  :  6-diallyl-p-b  enzoquinoneA-oxime) , 
leaflets,  m.  p.  142 — 143°,  obtained  in  a  similar  manner  from 
2  : 6-diallylphenol  (a  sodium  salt  is  not  precipitated  in  this  case), 
yields  A-amino-2  :  6-diallylphenol,  flattened  prisms,  m.  p.  78*5°,  by 
reduction  with  ammonium  sulphide  and  concentrated  aqueous 
ammonia. 


III.  The  Allyl  Ether  Transformation  of  Aminophenols  [with  F. 
Kremers], — ^-Acetylaminophenol  (used  in  preference  to  ^-amino- 
phenol  bo  avoid  allylation  at  the  nitrogen  atom)  is  boiled  with 
acetone,  allyl  bromide,  and  potassium  carbonate,  and  the  resulting 
p -acetylaminophenyl  allyl  ether ,  leaflets,  m.  p.  93°,  is  boiled  with 
dimethylaniline  for  six  hours  in  a  slow  current  of  hydrogen, 
whereby  the  4-acetylamino-o-allylphenol,  m.  p.  93°,  described 
above  is  obtained;  its  ethyl  ether ,  NHAc*C6H3(03H5)*0Et,  colour¬ 


less  leaflets,  m.  p.  121*5°,  shows  a  very  slight  antipyretic  action  in 
comparison  with  phenacetin.  By  treatment  with  fuming  hydro- 
bromic  acid,  4-acetylamino-o-allylphenol  is  converted  into  4 -acetyl- 

amino-l-methylcoumaran ,  NHAc'CcH3<^pj  ^>CHMe,  colourless 

needles,  m.  p.  127 — 127*5°.  By  boiling  for  one  hour  with  10% 
hydrochloric  acid  or  25%  sulphuric  acid,  ^-acetylaminophenyl  allyl 
ether  is  converted  into  the  hydrochloride ,  leaflets,  m.  p.  212°,  or 


the  sulphate  of  2>air,inophenyl  allyl  ether,  both  of  which  are  very 
sparingly  soluble  in  water.  ^Aminophenyl  allyl  ether  is  con¬ 
verted  into  4-amino-o-allylphenol  (above)  by  heating  with  petroleum 
(b.  p.  185°)  for  six  hours  in  a  current  of  hydrogen,  and  the  latter 
into  4:~amino-o~propenylphenol ,  NH2*C6H3(OH)*CHICHMe,  silvery 
leaflets,  m.  p.  about  172°  (rapidly  heated)  or  168°  (slowly  heated), 
by  boiling  with  very  concentrated  methyl-alcoholic  potassium 
hydroxide  in  a  slow  current  of  hydrogen.  The  propenyl  compound 
is  more  conveniently  obtained  by  submitting  4-acetylamino-o-allyl¬ 
phenol  to  the  same  treatment. 

4-Acetylamino-o-allylphenol  is  converted  by  boiling  acetone,  allyl 
bromide,  and  potassium  carbonate  into  4 -acetylamino-o-allylphenyl 
allyl  ether ,  colourless  leaflets,  m.  p.  111*5 — 112°,  which  yields 
A-acetylamino-2  : 6-diallylphenol,  leaflets  and  needles,  m.  p. 
85 — 86°,  by  treatment  by  the  dimethylaniline  method ;  from  the 
latter,  4-amino-2 : 6-diallylphenol  (above)  is  obtained,  but  not  satis¬ 
factorily,  by  boiling  with  dilute  sulphuric  acid  in  an  atmosphere 
of  hydrogen. 

IV.  Synthesis  of  Eugenol  [with  F.  KremersI. — Methyl  guaiacol- 
carboxylate  (3-methoxysalicylate),  m.  p.  66 — 66*5°  (Fritsch  gives 
63°;  Einhorn,  73°),  is  converted  by  boiling  with  methyl  ethyl 
ketone,  allyl  bromide,  potassium  carbonate,  and  a  little  potassium 
iodide  for  seven  hours  into  methyl  3-methoxy -2-all  yloxybenzoate. 


b.  p.  165 — -167°/8  mm.,  which  yields  the  corresponding  acid, 
C11H12Oi,  needles,  m.  p.  65°,  by  hydrolysis  with  boiling  30%  methyl- 
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alcoholic  potassium  hydroxide.  When  heated,  the  acid  loses  carbon 
dioxide  and  suffers  transformation,  yielding  oeugenol  almost  ex¬ 
clusively,  but  its  methyl  ester  is  converted  almost  explosively  at 
230 — 240°  into  methyl  6-hyd?'oxy-o-metJio.ry-3-allylb  enzoate , 
needles,  m.  p.  55 — 55*5°,  b,  p.  173- — 174°/ 12  mm.  On  account 
of  the  violence  of  the  transformation,  a  method  of  heating  under 
diminished  pressure  (in  this  case  200°/60  mm.)  was  tried,  and  gave 
su  ch  satisfactory  results  that  it  is  recommended  for  the  transform¬ 
ation  of  other  allyl  ethers  into  allvlphenols.  On  hydrolysis,  the 
preceding  ester  yields  Qdiydrozy-'o-metkoxy-3-allylbenzoic  acid , 
prisms,  m.  p.  127°  (hydrated,  m.  p.  85—88°),  which  is  converted 
into  eugenol  by  heating  with  dimethylaniline  at  160°;  the  methyl 
ester  also  yields  eugenol  (and  methylaniline)  by  boiling  with  aniline 
for  four  hours.  C.  S. 


The  Aristols  and  the  Quantitative  Estimation  of  Thymol. 

E.  Moles  and  M.  Marqtjina  (Anal.  Fis.  Quim 1919,  17,  59 — 83). 
— Aristol  is  obtained  as  a  red  precipitate  on  adding  a  solution  of 
iodine  in  potassium  iodide  to  an  alkaline  solution  of  thymol 
(Messinger  and  Vortmann,  A.,  1889,  1150).  On  drying,  the  red 
substance  loses  water  and  iodine  and  passes  into  a  yellow  powder, 
one  molecule  of  aristol  giving  75  molecules  of  water  and  0*15  atom 
of  iodine.  The  freshly  precipitated  substance  appears  to  behave 
as  a  gel  in  which  iodine  is  adsorbed.  The  m.  p.  of  both  forms 
varies  between  105°  and  115°,  A  possible  quinonoid  or  ketone 
structure  was  tested  by  means  of  hvdriodic  acid  and  by  phenyl- 
hydrazine  with  negative  results.  Determinations  of  the  molecular 
weight  by  cryoscopic  measurements  in  benzene  and  thymol  show 
that  double  molecules  are  present  in  the  former  solvent  and  single 
in  the  latter,  the  polymerisation  indicating  a  phenolic  structure. 
The  constitution  assigned  to  the  yellow  aristol  is  di-iododithymol 

(annexed  formula).  The  following  method 
Me  Me  for  the  estimation  of  thymol  is  given:  The 


y/\  /\  i  thvmol,  dissolved  in  water,  is  added  to 

|  |  sodium  hydrogen  carbonate  solution.  A 

\  /  \  /  measured  quantity  of  standard  iodine  solu- 

Pr3  Pr'3  tion  in  excess  is  added,  and  the  mixture  is 


acidified  with  sulphuric  or  hydrochloric 
acid.  The  excess  of  iodine  is  titrated  with  thiosulphate  solu¬ 


tion.  Over  wide  ranges  of  variation  in  the  value  of  the  ratios 
thymol :  sodium  hydrogen  carbonate  and  thymol :  iodine  added,  the 
mean  value  of  the  quantity  of  iodine  consumed  was  3*60  atoms  per 
molecule  of  thymol.  W.  S.  M. 


Triphenylmethyl  Sulphur  Compounds.  D.  Vorlander  and 
Ernst  Mittag  (7ier.,  1919,  52,  [B\  413 — 423.  Compare  A.,  1913, 
i,  1335). — A  poor  yield  of  triphenylmethyl  sulphide ,  S(CPh3)2,  may 
be  obtained  by  the  interaction  of  triphenylchloromethane  and 
alcoholic  sodium  sulphide  or  sodium  triphenylmethyl  sulphide, 
CPbo’SNa.  It  is  a  white  powder,  m.  p.  182°  (decomp.),  which  only 
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reacts  with  alcoholic  mercuric  cyanide  on  boiling ,  mercuric  sulphide 
being  formed. 

When  an  ethereal  solution  of  triphenylmethylthiol  is  treated  in 
the  cold  with  an  equimolecular  proportion  of  sulphuryl  chloride, 
t ripJi e nylm e t h y l  thiochloride  [ c h l o r o t h i o Itriph enylmet han e ]  is  de' 
posited  in  yellow  prisms,  m.  p.  137°,  according  to  the  equation 
CPh3’SH  +  S02C12  —  CPh3*SCl  +  S02  +  HC1.  The  compound  is  very 
stable  towards  water,  but  is  decomposed  by  alkali  hydroxides.  The 
chlorine  atom  is  readily  replaced  by  other  groups,  using  basic  re¬ 
agents,  the  following  examples  being  described :  (1)  A  solution  of 
sodium  methoxide  gives  triphenylmetliyl  methoxyl  sulphide , 
OPh3*S*OMe,  needles,  m.  p.  124°,  and  sodium  phenoxide  forms 
triphenylmetliyl  phenoxyl  sulphide ,  large  prisms,  m.  p.  91 ’5°. 
(2)  Triphenylmethylthiol  yields  triphenvlmethyl  disulphide, 

CPh3*S*S*CPh3 

(ibid.).  (3)  Ammonia  produces  triphenylmetliyl  sulphamide  [tri- 
phenyhnethylthiolamine\  CPh3*S*NH2,  which  crystallises  in  white 
rods,  m.  p.  126°,  and  forms  an  acetyl  derivative,  OPh3*S*NHAc, 
needles,  m.  p.  187°,  and  a  benzylidene  compound,  CPh3*S*N!CHPh, 
yellow  needles,  m.  p.  128°.  (4)  Methylamine  yields  triphenyl- 

methyl  methylsulphamide  \triphenylmethylthiolmethylamine\ , 
leaflets,  m.  p.  119 — -120°,  which  forms  an  acetyl  derivative,  pris¬ 
matic  needles,  m.  p.  133°,  and  a  m^mso-compound, 

CPh3*  S*NMe  •  N  O , 

colourless  crystals,  m.  p.  102 — 103°  (decomp.).  (5)  Dimethyl- 
amine  gives  triphenyl  methyl  thloldl  methyl  amine,  m .  p.  105 — 108°. 
(6)  Aniline  forms  triphenylm ethyl  phenylmlph amide  f triphenyl - 
methylthiolaniline I,  white  tablets,  m.  p.  103°,  and  o-toluidine  gives 
t rinlien yl met hyl t h i ol -o-tolui din e .  leaflets,  m.  p.  141°. 

If  a  solution  of  triphenvlmethylthiol  in  benzene  is  shaken  with 
sodium  nitrite  solution  and  gradually  treated  with  dilute  sulphuric 
acid,  or  slowly  mixed  with  liquid  nitrogen  trioxide  or  peroxide, 
triphenylmetliyl  thiovitrite .  CPh3*S*NO,  separates  in  green  needles, 
m.  p.  104°  (decomp.).  Concentrated  solutions  of  this  ester  in 
benzene  appear  red  in  transmitted  light  and  green  by  reflected 
light.  The  thiol  also  couples  with  benzenediazonium  chloride  in 
the  presence  of  sodium  hydroxide.  giving  triph e nylm ethylthi odiaz o- 
benzene ,  CPho*S*N.7Ph,  yellow  leaflets,  m.  p.  108°  (decomp.). 

Chlorothioltrichloromethane  (perchlorom ethyl  mercaptan)  con¬ 
denses  with  benzene  under  the  influence  of  aluminium  chloride  to 
form  thiab enzovhenone .  PhoCS,  a  deep  blue  oil  which  yields  benzo- 
pbenone  on  boiling  with  alcoholic  potassium  hydroxide,  and  tetra- 
phenylethylene  on  heating  with  copper  powder.  J.  C.  W. 

Molecular  Transpositions  of  the  a-Glycols.  V.  The 
Dehydration  of  a  Methoxy-derivative  of  a/fy-Triphenyl- 
propane-a/3-diol.  A.  Ottekhoff  ["with  F.  Coma  y  RocaI  (Bull.  Soc. 
e.him . ,  1919,  Tiv],  25,  174 — 179.  Compare  this  vol.,  i,  205,  206).— 
Magnesium  benzyl  bromide  condenses  with  y>-anisoin  to  give 
y-phenyl-a$-di-x)-anisylvrovane-afi-diol , 

CH2Ph-C(CcHpOMe)(OH)-CH(OH)-C(-HpOMe, 
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m.  p.  152 — 153°,  which  when  dehydrated  with  sulphuric  acid  yields 
benzyldi-p-anisylacet  aldehyde,  CH2Ph*C(C6H4-OMe)2*CHO,  in.  p. 
71 — 72°,  giving  an  oxime ,  m.  p.  116 — 118°.  The  aldehyde  is 
decomposed  by  alcoholic  potassium  hydroxide,  yielding  a-phenyl- 
fifi-di'p-anisyle t han e ,  m,  p.  89 — 90°.  The  constitution  of  this  latter 
compound  was  proved  by  its  synthesis  as  follows :  Di-p^anisyl  ketone 
condenses  with  magnesium  benzyl  chloride,  giving  phenyldi- p- 
anisylethyl  alcohol ,  CH2Ph*C(C6H4*OMe)2*OH,  m.  p.  141 — 142°, 
which  when  dehydrated  by  acetyl  chloride  yields  phenyldi- p- 
amsyl ethylene,  CHPhIC(C6H4*OMe)2,  m.  p.  62—63°,  and  this,  when 
reduced  by  sodium  in  absolute  alcohol,  gives  a-phenyl-/3/3-di-p- 
anisylethane.  W.  G. 

Molecular  Transpositions  of  the  a-Glycols.  VI.  De¬ 
hydration  of  aa/3y-Tetraphenylpropane-a/hdiol.  A.  Orekhoff 
[with  J.  Zive]  {Bull.  Soc.  chim.,  1919,  [iv],  25,  179 — 182.  Com¬ 
pare  preceding  abstract). — Magnesium  benzyl  chloride  condenses 
with  phenylbenzoin  to  give  aaPy-tetraphenylpropane-afi-diol , 

OH*  CPh2*  CPh  (OK)  •  CH2Ph, 

m.  p.  141—142°,  which  when  dehydrated  with  sulphuric  acid 
yields  benzyl  triphenylm ethyl  ketone,  CPhg’CO’CPyPh,  m.  p. 
113 — 113'5°;  this  is  decomposed  by  alcoholic  potassium  hydroxide, 
giving  triph  enylm  ethane  and  potassium  phenylacetate.  W.  G. 

Molecular  Transpositions  of  the  a-Glycols.  VII.  The 
Dehydration  of  a/TDiphenylbutane  a/hdiol  and  of  a/?-Diphenyl~ 
methylpentane-a/3-diol.  A,  Orekhoff  [with  J.  Zive]  {Bull.  Soc. 
chim.,  1919,  [iv],  25,  182 — 186.  Compare  preceding  abstract).— 
By  dehydrating  a£-diphenylbutan-aj3-diol  with  hot  20%  sulphuric 
acid,  Tiffeneau  and  Dorlencourt  obtained  aa-diphenylbutaldehyde 
(compare  A.,  1906,  i,  724).  The  authors,  by  using  cold  concen¬ 
trated  sulphuric  acid,  obtained  ethyldeoxybenzoin  and  an  isomeride , 
m.  p.  32 — 33°,  giving  a  semicarbazone ,  m.  p.  191—192°,  which  was 
not  characterised. 

Magnesium  isobutyl  bromide  condenses  with  benzoin  to  give 
afi-diphenyl-d-methylpentane-afi-diol,  m.  p.  101 — 109°,  which  when 
dehydrated  with  cold  concentrated  sulphuric  acid  yields  isobutyl- 
deoxybenzoin.  W.  G. 

Molecular  Transpositions  of  the  a-Glycols.  VIII.  The 
Constitution  of  the  Product  of  Dehydration  of  a (3/3- Tri- 
phenylethanediol.  A.  Orekhoff  {Bull.  Soc.  chim.,  1919,  [iv],  25, 
186—189). — The  author  agrees  with  Kohler  (compare  A.,  1906, 
i,  753)  that  the  product  of  dehydration  of  a/3/3-triphenylethanediol 
is  diphenylacetophenone,  CHPh2;COPh,  and  not  the  so-called  tri- 
phenylvinvl  alcohol,  CPh.gCPh'OBC  (compare  Biltz,  A.,  1899, 
i,  439).  Diphenylacetophenone  condenses  with  magnesium  phenyl 
bromide  to  give  aaftft-tetraphenyl  ethyl  alcohol ,  m.  p.  235—236°, 
which  is  also  obtained  by  the  action  of  magnesium  phenyl  bromide 
on  diphenylacetvl  chloride.  The  alcohol,  when  dehydrated,  yields 
tetraphenylethylene. 
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Diphenylacetophenone  condenses  with  magnesium  benzyl  chloride 
to  give  aa$y~tetraphenylpropan-fi-ol}  m.  p.  135 — 136°.  W.  G. 

Action  of  Light  on  alio -  and  iso-Cinnamic  Acids.  Hans 
Stobbe  ( Ber .,  1919,  52,  [2?],  666 — 672). — Two  specimens  of 
cinnamic  acid,  m.  p.  42°,  obtained  from  the  acids,  m.  p.’s  68°  and 
58°  respectively,  were  exposed  to  bright  daylight  during  two  years ; 
the  product  consisted  entirely  of  unchanged  acid  and  /3-truxillic 
acid. 

[With  Jussik  PogossIanz.] — Specimens  of  cinnamic  acids, 
m.  p.’s  42°,  58°,  and  68°  respectively,  were  exposed  in  quartz  tubes 
to  direct  sunlight  which  was  sufficiently  powerful  in  the  circum¬ 
stances  to  cause  temporary  fusion,  with  consequent  isomerisation; 
in  each  case,  the  product  consisted  chiefly  of  a-truxillic  acid  with 
little  0-truxillic  acid  and  minimal  quantities  of  ^nms-cinnamic  acid 
and  benzoic  acid.  Reaction  in  the  illuminated  molten  mass,  and 
also  in  benzene  solution,  may  be  represented  by  the  scheme : 


c?‘s-Cinnamic  acid  (liquid)  £r<ms-Cinnamic  acid  (liquid) 


/ 

1 

I 

~  - / 

\ 

* 

Benzaldehyde 

i 

►  7ra?is-Cimiamic 

Benzaldehyde 

cis-Cinnamic  — ; 

acid  (solid) 

acid  (solid) 

i 

t  . 

. 

/3-Truxillic  acid 

a-Truxillie  acid 

[With  Eduard  Faerber.] — The  possible  polymerisation  of 
cinnamic  acid  by  heat  has  been  investigated  either  alone  or  in  the 
presence  of  a  solvent  (water,  naphthalene,  xylene,  ethylene 
dibromide).  Polymerisation  was  only  observed  with  certainty  in 
the  experiment  with  ethylene  dibromide,  when  a-truxillic  acid  was 
formed  in  small  amount.  It  is  suggested  that  the  action  may  be 
due  to  slight  decomposition  of  the  solvent  into  bromoethylene  and 
hydrogen  bromide,  and  the  catalytic  influence  of  the  latter. 

H.  W. 

The  0-Benzoyl  Derivatives  of  /2-Resorcylic  and  Gentisic 
Acids.  Max  Bergmann  and  Paul  Dangschat  (. Ber.y  1919,  52, 
[2?],  371- — 388).— In  a  recent  paper  (A.,  1918,  i,  172),  Fischer 
described  a  remarkable  reaction  of  the  acyl  derivatives  of  some 
aromatic  acids  containing  at  least  two  hydroxyl  groups  in  neigh¬ 
bouring  positions,  namely,  the  wandering  of  an  acyl  group  from 
one  place  to  another  during  hydrolysis.  For  example,  4-benzoyl- 
3-acetylprotocatechuic  acid  yields  3-benzoylprotocatechuic  acid.  In 
order  to  prove  whether  this  phenomenon  is  connected  with  the 
juxtaposition  of  the  hydroxyl  groups,  Fischer  has  suggested  the 
present  investigation  on  /3-resorcylic  and  gentisic  acids,  in  which 
the  hydroxyl  groups  are,  respectively,  in  meta-  and  para-arrange¬ 
ment.  The  authors  have  succeeded  in  isolating  the  two  pairs  of 
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monobenzoates,  but  have  found  no  indications  of  a  tendency  for 
the  benzoyl  group  to  wander  from  one  position  to  the  other. 

Protocatechuie  and  gallic  acids  also  only  yield  one  carbomethoxy- 
or  acetyl  derivative,  the  acyl  group  being  in  the  meta-position  with 
respect  to  the  carboxyl  group.  jB-Resorcylic  and  gentisic  acids  yield 
o-acyloxy-compounds  as  .well  as  meta-  or-  para-derivatives. 

2-Benzoyloxy-k-vi e t hylcarb  onatob  enz oic  acid 

C02M©-0-C6Hs(0Bz)-C02H, 

is  obtained  in  long,  thin  needles,  m.  p.  148 — 149°  (corr.),  by  the 
action  of  benzoyl  chloride  on  carbomethoxyresorcylic  acid  (Fischer, 
A.,  1909,  i,  161),  and  is  hydrolysed  by  means  of  A-ammonia  solu¬ 
tion  to  4-Ay  dr  oxy-2-benzoyloxy  benzoic  acid ,  which  crystallises  in 
concentric  groups  of  needles,  m.  p.  160 — 161°  (corr.).  When 
treated  with  an  excess  of  diazomethane  in  dry  acetone,  this  acid 
yields  methyl  2d)enzoyloxy-^-methoxybenzoate, 

OMe*  C6H3(OBz)  •  C02Me, 

which  crystallises  in  needles  or  flat  prisms,  m.  p.  69 — 70°,  and  is 
hydrolysed  by  dilute  aqueous-alcoholic  sodium  hydroxide  to 
4-methoxysalicylic  acid,  m.  p.  161°  (corr.)  (compare  Tiemann  and 
Parrisius,  A.,  1881,  270).  The  last  compound  affords  the  clue  to 
the  constitution  of  the  benzoyloxy-acids. 

2:4 -Diacetoxybenzoic  acid ,  well-developed,  microscopic  prisms, 
m.  p.  136 — 138°,  is  obtained  by  heating  /3~resorcylic  acid  with  acetic 
anhydride  and  zinc  chloride,  and  is  partly  hydrolysed  by  dilute 
sodium  hydroxide  at  0°  to  k-hydroxy-2-acetoxybenzoic  acid ,  wdiich 
crystallises  in  lanceolate  leaflets,  m.  p.  167 — 168°  (corr.).  This 
acid  yields  methyl  2-acetoxyA-methoxybenzoate ,  m.  p.  56- — 57°, 
on  treatment  with  diazomethane,  and  this  ester  may  be  hydrolysed 
to  4-methoxysalicylic  acid.  The  acid  also  gives  k-henzoyloxy-% 
acetoxybenzoic  acidy  flat  needles  or  prisms,  m.  p.  148 — 149°  (corr.), 
when  treated  wTith  benzoyl  chloride  and  pyridine,  and  this  is 
partly  hydrolysed  by  a  mixture  of  acetic  and  hydrochloric  acids 
to  2-hydroxy -k-b e nzoyloxyb enzoic  acid ,  needles,  m.  p.  193 — 194° 
(corr.).  Treatment  with  diazomethane  gives  methyl  k-benzoyloxy- 
2-methoxybcnzoatCy  m.  p.  78 — 80°,  which  is  hydrolysed  by  dilute 
aqueous-alcoholic  sodium  hydroxide  to  Fischer  and  Pfeffer's 

4- hydroxy-2-methoxybenzoic  acid,  decorap.  187 — 189°  (corr.)  (A., 
1912,  i,  559). 

2-Bemzoyloxy-^-rn ethyl carboiuitoh enzoic  acid ,  long,  flat  needles, 
m.  p.  148 — 149°  (corr.),  is  obtained  from  carbomethoxygentisic 
acid  (A.,  1909,  i,  161)  and  hydrolysed  by  A-ammonia  solution  to 

5 - hydroxy-2~bcnzoyloxyt) enzoic  acid ,  which  crystallises  in  micro¬ 
scopic  leaflets,  m.  p.  211 — 212°  (corr.).  When  treated  with  diazo¬ 
methane,  this  yields  methyl  2-benz oyloxyd, - m e t h oxyb en z oic  acidy 
stout,  quadratic  plates,  m.  p.  106 — 107°  (corr.),  which  gives  the 
known  5-methoxysalieylic  acid,  m.  p.  145-  146°  (corr.),  on  hydro¬ 
lysis  (Tiemann  and  Muller,  A.,  1882,  52).  A  characteristic  differ¬ 
ence  between  this  acid  and  the  isomeric  5-hydroxy-2~methoxybenzoic 
acid,  m.  p.  155 — 156°  (Fischer  and  Pfeffer,  loc.  cit.),  is  that  the 
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former  gives  a  deep  blue  colour  with  ferric  chloride  and  the  latter 
only  a  grey  colour. 

b-Uydroxy-2-acetoxybenzoic  acid ,  twinned  prisms,  m.  p. 
171 — 173°  (corr.),  is  obtained  by  the  partial  hydrolysis  of  diacetyh 
gentisic  acid  (Hemmelmeyer,  A 1909,  i,  387)  with  A-ammonia  in 
an  atmosphere  of  hydrogen,  and  is  converted  by  diazomethane  into 
methyl  2-acetoxy-b-methoxybenzoaie ,  m.  p.  45 — 46°,  which  is 
hydrolysed  to  the  above  5-methoxysalicylic  acid.  It  is  also  con¬ 
verted  into  h-benzoyloxy-2-acetoxybenzoic  acid,  which  crystallises 
in  microscopic,  bent  needles,  m.  p.  166—167°  (corr.),  and  yields 
! 2-hydroxy-b-benzoyloxybenzoic  acid ,  leaflets,  m.  p.  178 — 179° 
(corr.),  on  hydrolysis  with  a  mixture  of  acetic  and  hydrochloric 
acids.  When  treated  with  diazomethane,  the  acid  gives  methyl 
5- benzoyloxy-2~methoxybenzoate ,  m.  p.  83 — 84°,  which  may  be 
hydrolysed  to  5-hydroxy-2-methoxybenzoic  acid.  J.  C.  W. 

Guaiaretic  Acid.  J.  Herzig  and  F.  Sen  iff  (Ber. ,  1919,  52, 
\_B\  260). — The  authors  agree  with  Schroeter  and  others  (this  vol., 
i,  84)  that  the  formula  of  guaiaretic  acid  is  C20H24O4.  J.  0.  W. 

Some  Derivatives  of  Phloroglucinol.  Adolf  Sonn  (Ber., 
1919,  52,  [2?],  255—259). — Mosimann  and  Tambor  have  found  that 
acetophloroglucinol  will  not  condense  with  p-hydroxybenzaldehyde 
(A.,  1916,  i,  822),  whereas  its  di-  and  tri-methyl  ethers  condense 
readily,  and  Sonn  has  found  the  same  indifference  in  the  case  of 
ethyl  acetophloroglucinolearboxylate.  This  is  most  probably  due 
to  the  fact  that  the  compounds  are  really  derivatives  of  triketo- 
hexamethylene. 

The  above  ester  is  obtained  by  boiling  a  solution  of  Jerdan’s 
lactone  (A.,  1917,  i,  277 ;  1918,  i,  33)  in  a  mixture  of  acetic  and 
hydrochloric  acids,  carbon  dioxide  being  evolved.  Ethyl  2-acetyl- 
jMoroglucinolA-carb oxylate,  C02Et* C6HAc(OH)3  or 

co<cbS7co>ch-cd<e,: 

crystallises  in  bundles  of  slender  needles,  m.  p.  77 — 78°,  and  changes 
into  ethyl  phi  or  oglu  cinolcarb  oxylate  when  left  with  25%  potassium 
hydroxide.  This  ester  crystallises  from  wTater  with  1H.20,  or  from 
alcohol  in  anhydrous  prisms  or  needles,  in.  p.  129°. 

When  Jerdan’s  lactone  is  left  for  some  time  with  33%  potassium 
hydroxide  and  the  solution  is  acidified,  ethyl  o-carboxyphloro- 
cicetophenonecarb  oxylate  [3 -carb  eth  oxyph  loroacetophenoneacetic 
acid],  C02Et,C6H(0H)3*C0,CH2’C0.2H,  is  precipitated.  The  acid 
has  m.  p.  160°,  and  changes  into  the  above  ethyl  2-acetylphloro- 
glucinol-4-carboxylate  on  melting  or  warming  with  acetic 
anhydride. 

The  silver  salt  of  Jerdan’s  lactone,  when  heated  with  ethyl  iodide, 
yields  ethyl  5  : 1 -dihydroxy-A-ethoxy-l :  2~henzopyrone-&(ov  S)-carb- 

^cs - :m 

oxylate,  C02Et*C6H(0H)2<C 
m.  p.  160°. 


C(OEt):CH 


in  thin,  prismatic  crystals, 

J.  c.  w. 
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Constitution  of  Bile  Acids.  I.  Cholanic,  isoCholanic, 
and  ^-Cholanic  Acids.  W.  Borsche  and  Emmy  Rosenkranz  ( Ber 
1919,  52/  [B],  342 — 345). — When  bilianic  and  isobilianic  acids, 
Ci9H3i(C0)2(C02H)3,  are  reduced  by  means  of  amalgamated  zinc 
and  hydrochloric  acid,  they  yield  cholanic  and  isocholanic  acids, 
C20H33(CO)(CO2H)3.  The  ketone  group  of  the  latter  pair  of 
isoinerides  therefore  corresponds  in  position  with  one  ketone  group 
of  the  former  pair,  and  accordingly  the  -CH’OH-  groups  of 
deoxycholic  acid  and  cholic  acid  which  gave  rise  to  these  ketonic 
acids  are  identically  placed.  It  has  already  been  proved  that  the 
second  alcoholic  group  of  deoxycholic  acid,  C24H40O4,  is  identical 
with  a  second  group  in  cholic  acid,  Co4H40O5,  the  evidence  being  the 
great  similarity  between  the  ketonic  tricarboxylic  acids,  namely, 
the  pairs  of  bilianic  and  cholanic  acids,  which  these  hydroxy-acids 
yield  on  oxidation  with  permanganate.  Consequently,  cholic  acid 
is  a  hydroxy  deoxycholic  acid. 

When  deoxycholic  acid  is  oxidised  by  chromic  acid,  it  yields 
dehydrodeoxy  cholic  acid,  C.21Ha5(C0)2,C02H,  and  when  this  is 
oxidised  by  alkaline  permanganate  it  gives  tp- cholanic  acid ,  m.  p. 
259—260°  (decomp.).  This  is  another  isomeride  of  cholanic  acid, 
COIC20H33(CO2H)3,  the  constitution  of  which  will  be  investigated 
more  fully.  J.  C.  W. 

Improved  Preparation  of  Aromatic  Aldehydes,  Gustave 
Blanc  (Eng.  Pat.,  115244). — Aromatic  aldehydes  free  from  any 
trace  of  carboxylic  acid  are  produced  by  boiling  aromatic  chloro- 
methylene  derivatives  with  an  aqueous  solution  of  an  alkali 
dichromate,  preferably  with  the  addition  of  an  alkali  hydr¬ 
oxide  or  carbonate.  The  reaction  is  approximately  represented  by 
the  equation  3R'CH2C1  +  Cr207Na2  +  NaOH  —  3NaCl  +  3R*CHO  -f 
Cr003-b  2H20.  [See,  further,  /.  Soc.  Cliern.  lnd.y  1919,  June.] 

G.  F.  M. 

Terpenes  and  Ethereal  Oils.  CXXVI.  O.  Wallach 
(. Annaien ,  1919,  418,  36 — 69). — -I.  Conversion  of  Menthone  into 
Pulegenone  [with  Emma  Grote]. — This  wTork  has  already  been 
recorded  (A.,  1918,  i,  544). 

II.  Eucaa'vone  Series  [with  Max  Staudacher], — The  experiments 
on  the  behaviour  of  halogenated  cyclic  ketones  towards  aqueous 
alkali  (A.,  1918,  i,  440,  442,  444)  have  been  extended  to  include 
members  of  the  eucarvone  series.  /3-Dihydroeucarvone  ( Annaien , 
1914,  403,  91),  the  constitution  of  which  has  not  yet  been  ascer¬ 
tained,  is  smoothly  converted  by  bromine  (1  mol.)  in  cold  glacial 
acetic  acid  solution  into  a  dibromide ,  C10H16OBr2,  prisms,  m.  p. 
71 — 72°,  which  is  isomeric  with  the  dibromide,  m.  p.  68°,  obtained 
by  the  bromination  of  tetrahydroeucarvone  (A.,  1918,  i,  444).  The 
new  dibromide,  m.  p.  71 — 72°,  reacts  rapidly  with  warm  2%  aqueous 
potassium  hydroxide,  yielding  volatile  products  and  an  acidf 
C10H16O2.  The  volatile  products  have  not  been  obtained  in 
sufficient  quantity  for  complete  examination,  but  they  consist 
chiefly  of  a  ketone  which  shows  no  similarity  to  ketones  of  the 
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eucarvone  series.  It  readily  forms  a  semicarbazone  ( 'l  CnHl902N^ 
or  C9H17ON3),  crystals,  m.  p.  194 — 195°,  has  an  odour  of  camphor, 
behaves  towards  permanganate  as  an  unsaturated  compound,  and 
by  reduction  with  hydrogen  and  palladium  yields  a  saturated 
ketone  ( semicarbazone ,  m.  p.  196 — 197°). 

The  acid,  C10H16O2,  is  shown  by  direct  comparison  to  be  identical 
with  Tiemann  and  Semmler s  a-cycloge ranic  (fsogeranic)  acid,  m.  p. 
104 — 105°.  Consequently,  the  dibromide,  m.  p.  71 — 72°,  probably 

has  the  formula  ^>C'MeBr,  and  j3-dihydroeucarvone 

Cli2-Cfl2-CHBr  9  J 

has  the  7-ring  formula  originally  suggested  ( loc .  cit.). 

Since  the  dibromide  contains  a  methylene  group  adjacent  to  a 
carbonyl  group,  it  ought,  according  to  previous  experience  of  the 
bromination  of  cyclic  ketones  (lac.  dt.)y  to  undergo  direct  bromina- 
tion.  This  is  so.  By  treatment  with  bromine  (1  mol.)  in  almost 
boiling  glacial  acetic  acid,  it  yields  a  tribromide ,  Ci0H15OBr3,  m.  p. 
104 — 105°,  which  is  only  slowly  attacked  by  2%  potassium  hydr¬ 
oxide  at  70°,  yielding  an  acid,  m.  p.  about  170°.  The  isomeric 
dibromide,  m.  p.  68°,  obtained  from  tetrahydroeucarvone,  does 
not  undergo  further  bromination  under  the  above  conditions.  The 
volatile  products  obtained  when  it  is  shaken  with  2%  alkali  solu¬ 
tion  (loc.  cit.)  contain  a  small  quantity  of  a  hydrocarbon  (?),  b.  p. 
138 — 140°,  and  a  yellow  substance,  b.  p.  93— 95°/ 8  mm.,  D20  0*988, 
a™  1*4813  (these  values  are  only  given  provisionally),  which  does 
not  yield  any  characteristic  derivatives,  but  is  converted  by  reduc¬ 
tion  with  hydrogen  and  palladium  into  a  substance ,  b.  p. 
223 — 225°,  D20  0*9690,  ri§  1*4690  (semicarbazone,  CnH21ON3,  m.  p. 
212—213°;  oxime ,  m.  p.  55 — 56°),  which  is  probably  a  cyclic 
ketone  having  its  oxygen  atom  in  a  side-chain. 

The  acid,  C10H16O2,  m.  p.  91*5 — 92*5°,  obtained  by  the  action 
of  2%  potassium  hydroxide  on  dibromotetrahydroeucarvone  (loc. 
cit.),  is  converted  by  oxidation  with  alkaline  permanganate  into 
a  mixture  of  three  acids,  C10H16O3,  m.  p.  159 — 160°,  C10H14O3, 
m.  p.  187°,  the  third  acid,  m.  p.  90 — 91°,  being  produced  in  very 
small  quantity. 

Since  the  preceding  brominated  7-ring  ketones  of  the  eucarvone 
series  differ  from  halogenated  6-ring  ketones  in  yielding  volatile 
products  as  well  as  an  acid  by  treatment  with  2%  potassium  hydr¬ 
oxide,  dibromosuberone ,  C7H10OBr2,  m.  p.  70 — 72°,  has  been  shaken 
with  dilute  potassium  hydroxide  solution  at  70°,  whereby  a  volatile 
ketone  (semicarbazone,  m.  p.  190 — 191°)  and  an  acid,  probably 
tetrahydrobenzoic  acid,  have  been  obtained.  C.  S. 

Adsorption  of  the  Glucosides  of  Digitalis  Leaves.  C. 

Mannich  (Ber.  Deut.  pliarm.  Ges.,  1919,  29,  206 — 213). — Experi¬ 
ments  with  gitalin  showed  the  latter  to  be  readily  adsorbed  from 
aqueous  solution  by  blood  charcoal  (the  latter  can  adsorb  at  least 
20%  of  its  weight),  less  readily  from  alcoholic  solution,  and  still 
less  readily  from  solution  in  chloroform.  A  specimen  of  charcoal 
containing  20%  of  gitalin  did  not  lose  glucoside  when  treated  with 
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water,  and  only  a  portion  when  alcohol  was  used,  but  practically 
all  of  it  was  removed  by  chloroform.  Other  substances,  such  as 
fuller's  earth,  the  sulphides  of  lead,  copjier,  or  zinc,  and  particu¬ 
larly  those  of  arsenic  and  antimony,  have  the  power  of  adsorbing 
the  bitter  principles  from  an  aqueous  extract  of  digitalis  leaves. 
Attempts  to  isolate  the  glucosides  by  treatment  of  infusion  of 
digitalis  with  animal  charcoal  and  subsequent  extraction  of  the 
latter  with  chloroform  did  not  lead  to  the  desired  result,  possibly 
because  the  principles  are  not  free  in  the  aqueous  solution,  but  in 
complex  compounds  with  other  substances,  such  as  tannins. 

The  author  considers  that  the  readiness  with  which  the  digitalis 
glucosides  are  adsorbed  by  the  powdered  drug  explains  the  difficulty 
of  their  complete  extraction,  and  also  the  better  results  which  are 
obtained  when  water,  as  solvent,  is  replaced  by  alcohol.  H.  W. 

Syntheses  of  Depsides,  Lichen  Substances,  and  Tannins. 

II.  Emil  Fischer  ( Ber 1919,  52,  [ B ],  809 — 829). — A  general 
resume  of  the  progress  made  by  Fischer  and  his  co-workers  in  this 
field  since  the  year  1913;  the  individual  subjects  have  been 
previously  abstracted.  H.  W. 

Tannin  and  the  Synthesis  of  Similar  Substances.  VI. 

Emil  Eischer  and  Max  Bergmann  (Ber.,  1919,  52,  [Zf],  829 — 854. 
Compare  A.,  1912,  i,  471,  887;  1913,  i,  479;  1915,  i,  437;  1918, 
i,  87).— The  removal  of  acetyl  groups  from  substances  such  as  the 
acetates  of  galloyl-  and  digalloyl-glucose,  previously  effected  with 
cold  alkali  or  with  warm  sodium  acetate  solution,  can  also  be 
effected  at  the  ordinary  temperature  by  a  moderate  amount  of 
concentrated  aqueous  hydrochloric  acid  in  methyl-alcoholic  solu¬ 
tion.  If  the  acetyl  derivative  is  too'  sparingly  soluble  in  methyl 
alcohol,  a  mixture  of  the  latter  with  acetone  may  be  used.  The 
penta(m-digalloyl)-a-  and  -/3-glucoses  obtained  in  this  manner  from 
the  acetates  are  optically  purer  than  those  previously  obtained. 
The  method  can  also  be  applied  with  good  results  to  simpler  sub¬ 
stances,  such  as  acetylsalicylic  acid  and  triacetylgallic  acid. 

The  use  of  the  potassium  salt  for  the  purification  of  tannins  was 
recommended  by  Berzelius.  The  authors  find  the  most  convenient 
method  of  preparation  to  consist  in  mixing  alcoholic  solutions  of 
the  natural  or  synthetic  tannins  and  potassium  acetate,  but  the 
precipitates  contain  small  quantities  of  the  latter.  The  salts  from 
Chinese  tannin,  pentadigalloyl-a-glucose,  pentadigalloyl-/3-glucose, 
and  pentagalloyl  glucose  have  [a]D  +46'3°,  +56*6°,  and  4-33*7°, 
respectively,  in  water.  The  salt  appears  to  be  suitable  for  the 
separation  of  artificial  tannins  from  many  other  substances  and 
for  their  purification,  but  not  suitable  for  the  differentiation  of  the 
individual  galloyl  glucoses. 

Attempts  have  been  made  to  extend  the  method  used  in  the 
preparation  of  l-monogalloyl-/3-glucose  (this  vol.,  i,  89)  to  other 
1-acylglucoses,  but  the  results  are  disappointing,  as  frequently  the 
acyl  group  is  removed  simultaneously  with  the  acetyl  groups.  This 
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is,  for  example,  the  ease  with  1  -bcuzoyltctra-acctyi-a-glucoscy  long, 
colourless  needles,  an.  p.  60 — 63°,  but  frequently  several  degrees 
lower,  owing  possibly  to  dimorphism,  +  113* in  chloroform. 
On  the  other  hand,  1-p -acctoxybenzoyltetra-acttyl-^-gbiicosc,  colour¬ 
less  needles,  in.  p.  172 — 173°  (corr.),  [a]D-30*6°  in  6'-tetrachloro- 
ethane,  could  be  converted  by  alconolic  sodium  hydroxide  or 
alcoholic  ammonia  into  l-p~hydroxybe/izoyl-fi-ghicose,  Hat  needles, 
m.  p.  about  228°  (corr. ;  decomp.)  when  rapidly  heated, 
[a]Z  -“23'9°  in  s-tetrachioroethane ;  in  the  latter  case,  l-ip-hydroxy- 
btnzoyltetra-acetyl-fi-ylucQ$ej  m.  p.  196 — 197°  (corr.),  [a]p  —  38’4° 
"in  acetone,  is  formed  as  intermediate  product.  Similarly, 
1-p-acetoxyb e nzoyltet ra-acetyl-a-glucose ,  m.  p.  134—135°  (corr.), 
[ajD  4-116°  in  s-tetrachloroethane,  could  be  de-acetylated  with 
alcoholic  sodium  hydroxide,  but  the  product  was  a  syrup  which 
could  not  be  caused  to  crystallise  or  reconverted  into  the  pure 
penta-acetate. 

The  catalytic  action  of  sodium  alkyloxide  on  esters  in  alcoholic 
solution  has  been  applied  for  the  removal  of  acetyl  groups.  Thus, 
for  the  elimination  of  the  five  acetyl  groups  of  p-acetoxybenzoyl- 
tetra-acetylglucose  dissolved  in  alcohol,  one  molecule  of  sodium 
ethoxide  is  sufficient  at  the  ordinary  temperature,  and  the  presence 
of  a  small  quantity  of  water  in  the  alcohol  does  not  hinder  the 
reaction;  these  conditions  are  particularly  advantageous  for 
securing  good  yields.  The  method  has  also  been  applied  to  the 
isolation  of  dextrose  from  its  penta-acetate  and  of  a-methylglucoside 
from  its  tetra-acetate. 

Attempts  to  prepare  1-galloyl-a-glucose  are  described.  It  is 
found  that  the  specific  rotation  of  l-galloyl-/3-glucose  gradually 
changes  from  negative  to  j3ositive,  and  finally  attains  a  maximum 
when  its  aqueous  solution  is  agitated  with  calcium  carbonate,  or, 
more  rapidly,  with  sodium  carbonate  or  pyridine;  in  all  probability, 
the  change  in  sign  is  caused  by  the  conversion  of  l-galloyl-/3-glucose 
into  the  a-derivative,  but  attempts  to  isolate  the  latter  from  the 
product  were  not  successful.  Crude  tetra-acetyl-a-glucose,  obtained 
by  inversion  of  the  /3-compound,  was  therefore  treated  with  tri - 
acetylgalloyl  chloride  in  the  presence  of  quinoline,  whereby 
ultimately  triacetylgalloyltetra-acetyl-a-glivcose ,  microscopic  needles, 
m.  p.  158 — 159°  (corr.),  [a]J>s  +  99’9°  in  s-tetrachloroethane,  was 
isolated;  this  was  then  hydrolysed  with  alcoholic  ammonia,  but  the 
product  was  not  crystalline.  It  appeared,  however,  to  contain  con¬ 
siderable  amounts  of  1-galloyl-a-glucose,  since,  on  re-acetylation,  it 
yielded  the  hepta-acetyl  derivative  in  quantity. 

The  g  alloy  1  derivatives  of  the  sugars  differ  among  themselves  in 
their  behaviour  towards  gelatin  solutions.  The  penta-  and  tri- 
galloyl  compounds  precipitate  the  latter  from  aqueous  solution  in 
the  same  manner  as  do  the  tannins,  but  this  property  is  not  shown 
by  the  varying  monogalloyl  glucoses  nor  by  monogalloyl  fructose. 
Since  similar  differences  were  to  be  expected  among  the  poly¬ 
hydroxy-alcohols,  the  derivatives  of  glycol,  trimethyleneglycol, 
glycerol,  erythritol,  and  mannitol  have  been  prepared  and  ex- 
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amined.  They  are  readily  obtained  from  the  alcohols  by  coupling 
with  triacetylgalloyl  chloride  and  subsequent  removal  of  the  acetyl 
groups.  The  crystalline  ethyleneglycol  digallate  is  so  sparingly 
soluble  in  water  or  alcohol  that  its  reaction  with  gelatin  and  arsenic 
acid  cannot  be  investigated.  With  trimethyleneglycol  digallate , 
the  gelatin  test  is  not  characteristic,  but  distinct  gelatinisation  is 
caused  by  arsenic  acid  in  alcoholic  solution.  Erythritol  tetra - 
gaXlate  is  readily  soluble  in  water  and  coagulates  gelatin,  but  the 
alcoholic  solution  is  too  dilute  to  be  tested  with  arsenic  acid.  The 
amorphous  glyceryl  trigallate  and  mannitol  hexagallate  yield 
colloidal  solutions  in  water  and  behave  like  tannins  towards  both 
reagents.  The  physical  properties  of  this  series  of  substances  are 
as  follows :  ethyleneglycol  ditriacetylgallate ,  colourless  leaflets, 
m.  p.  172' — 173°  (corr.)  after  slight  softening;  ethyleneglycol 
digallate,  microscopic  needles,  which  decompose  at  about  287° 
(corr.)  without  melting;  glyceryl  tri- triace tylgallat e ,  amorphous 
powder;  glyceryl  trigallate,  pale  yellow,  amorphous,  brittle  mass. 
[With  (Frl.)  Hertha  von  Pelchrzim.] — Trimethyleneglycol  di¬ 
triacetylgallate  ,  leaflets,  m.  p.  159 — 160°;  trimethyleneglycol 
digallate,  leaflets,  m.  p.  about  270°  (decomp.);  erythritol  tetra- 
triacetylgaUatey  small,  colourless  n'eedles  without  definite  m.  p. ; 
erythritol  tetragallate,  which  when  rapidly  heated  darkens  at  about 
288°,  and  is  completely  decomposed  at  about  308°;  mannitol  hexa- 
triacetylgallate ,  amorphous,  pale  brown  substance;  mannitol  hexa¬ 
gallate,  amorphous,  pale  brown  substance,  [a]^8  27‘0°  in  alcohol. 

H.  W. 

The  Resolution  of  Hyoscine  and  its  Components,  Tropic 
Acid  and  Oscine.  Harold  King  (T.,  1919,  115,  476 — 508). 

A  New  Synthesis  of  Hydrastinine  and  its  Homologues. 

Karl  W.  Kosenmund  (Ber.  Deut.  pharm .  Ges.t  1919,  29, 
200 — 206). — Starting  from  methylenedioxyphenylisopropylamine, 
the  synthesis  of  certain  homologues  of  hydrastinine  has  been 
effected,  whilst  the  alkaloid  itself  has  been  prepared  from  homo- 
piperonylamine  by  a  new  method. 

Met  hylen  edi  oxyph  enylis  opropylaminom  e  t  ham  ol , 

CH202:C6H3-CH2-CHMe-NH-CH2-0H, 
is  obtained  as  a  viscous,  colourless,  somewhat  unstable  oil  by  the 
action  of  chloromethyl  alcohol  on  methylenedioxyphenyKsopropyl- 
amine  in  dry  ethereal  solution,  and  is  converted  by  warming  with 
10%  aqueous  hydrochloric  acid  into  %-methylddhydronorhydrastinine 
hydrochloride ,  m.  p.  231 — 232°;  the  free  base  (annexed  formula) 

crystallises  in  colourless  leaflets,  m.  p. 

OH„  57  — 58°;  the  hydriodide  forms  colourless 

n/\/\p9„M  leaflets,  m.  p.  215—217°.  Methylation  of 
CH2<pl  !  V"1  the  base,  preferably  with  formaldehyde, 

gives  3-?net  hyldi  hydrohydrastinine ,  m.  p. 

CH2  85 — 87°  ( hydrochloride ,  m.  p.  230 — 232°; 

hydriodide ,  m.  p.  240°;  perchlorate ,  colour- 
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less  needles,  m.  p.  215°),  which  can  also  be  prepared  from 
methylenedioxyphenyhsopropylmethylamine.  Oxidation  with 
potassium  dichromate  and  sulphuric  acid  or  with  iodine  leads  to 
the  formation  of  3-m e t liylhydrastinin e ,  m.  p.  107 — 108°  ( hydr - 
iodide ,  yellow  leaflets,  m.  p,  210 — 212°;  perchlorate ,  greenish- 
yellow  needles,  m.  p.  212°). 

Phenylacetylmethylenedioxyphenylisopropylamine,  colourless 

needles,  m ,  p.  105 — 106°,  is  prepared  by  the  action  of  phenyl- 
acetyl  chloride  on  the  amine,  and  is  converted  by  treatment  with 
phosphoric  oxide  into  \-benzyl-3-methylnorhydrastinine,  yellow 
syrup  ( picrate ,  m.  p.  182°;  hydriodide ,  shining  prisms,  m.  p. 
208°). 

II  omopipe  ronylam  in  o  me  t  hand , 

ch2o2:o6h3-oh2*ch2-nh-ch2-oh, 

is  obtained  as  a  colourless,  very  unstable  oil  by  the  action  of  chloro- 
methyl  alcohol  (1  mol.)  on  homopiperonylamine  (2  mols.)  in 
ethereal  solution,  and  is  converted  by  10%  aqueous  hydrochloric 
acid  into  dihydronorhydrastinine,  identical  with  the  product 
described  by  Decker  (A.,  1911,  i,  906),  H.  W. 

Porphyroxine .  Jitendra  Nath  Rakshit  (T.,  1919,  115, 
455—461). 

Syntheses  in  the  Indole  Series.  Homologues  of  Di- 
oxindole  and  Isatin.  J.  Martinet  (Ann.  Chim.,  1919,  [ix],  11, 
15 — 84,  85 — 130). — For  the  most  part  a  more  detailed  account  of 
work  already  published  (compare  A.,  1913,  i,  756;  1918,  i,  306, 
345,  351).  The  following  new  compounds  are  described. 

Methyl  diacetyl~5-?n>ethyldioxindole-3-carboxylate ,  m.  p.  132°, 
and  the  corresponding  ethyl  ester,  m.  p.  110°. 

Methyl  5 : 7 -dlImethyldioxindole-3-carb oxylxxte,  m.  p.  260°,  and 
its  diacetyl  derivative,  m.  p.  227c ;  the  corresponding  ethyl  ester, 
m.  p.  215°,  and  its  diacetyl  derivative,  m.  p.  203 — 204°;  5:7 -di- 
methyldioxindole ,  m.  p.  228—229°,  and  its  O-acetyl  derivative, 
m.  p,  201 — 202°. 

Methyl  acetyl-l-methyldioxindole-3-carboxylate ,  m.  p.  146°,  and 
the  ethyl  ester,  m.  p.  65°. 

Ethyl  5~bromo-\-methyldioxindole-3-carb  oxylate,  m.  p.  160°,  and 
its  acetyl  derivative,  m.  p.  132°;  b-bromo-1-methyldioxindole ,  m.  p. 
162°,  and  its  O-acetyl  derivative,  m.  p.  115°;  5-bromo-l-methyl~ 
isatinphenylhydrazone,m.  p.  164°. 

Ethyl  acetylA.-ethyldioxindole-3-carb  oxylate ,  m.  p.  68°. 

Ethyl  5-bromo-l-ethyldioxindde-3-carboxylate,  m.  p.  106°,  and 
its  acetyl  derivative,  m.  p.  120°;  5-bromo-l-ethylisatm ,  m.  p.  144°, 
and  its  phenylhydrazone ,  m,  p.  124°. 

M  ethyl  3-hydroxy e  t  o-  1-e  t  hyldihydro- 13  fi-na  ph  t  hind  ole-3  -  carb  - 
oxylate ,  m.  p.  203°,  and  its  acetyl  derivative,  m.  p.  140°,  and  the 
acetyl  derivative,  m.  p.  114°,  of  the  corresponding  ethyl  ester. 

Ethyl  3-acetyl-l :  7 -tri?nethylenedioxindo7e-3-carb oxylate,  m.  p. 

95® 
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5 -Methyl-1 : 1-trime thylenedioxindole.  m.  p.  193°;  5- methylisatin - 
phenyl hydra zone,  m.  p.  268°;  \~et hylisa tin ph e nyl hydrazo n e ,  m.  p. 
74°;  N -eth  ?/l-{3-na phthisati n  phen ylhyd raz on e,  in.  p.  180°. 

P-N  aphthisatoic  add  ( f$-a min o-a- n aph t h ylglyoxyl i c  add)  is  very 
unstable,  but  gives  potassium ,  copper ,  lead ,  and  silver  salts. 

h-Bromo-^-methylisatoic  acid  (5  -hro  mo-2-m  ethyl  amino  phenyl- 
e/lyoxylic  add)  is  very  unstable,  but  gives  potassium. ,  copper ,  silver , 
and  lead,  salts;  5 - b ram o - N-e / hyl isa t o ic  acid  also  gives  potassium 
cooper ,  silver ,  and  lead  salts. 

N -Ethyl- ft- ficiphthisatoic  acid  ($-ethylamino-a-naphthylglyoxylic 
acid)  gives  potassium ,  copper ,  and  salts.  W.  G. 


New  Isomerides  in  the  Isatin Series.  III.  Gustav  Heller 
(Ber.,  1919,  52,  [B].  437—446.  Compare  A.,  1917,  i,  219;  1918, 
i,  235  ;  this  vol.,  i,  36). — The  constitutions  of  three  of  the  four 
modifications  of  5  : 7-dimethylisatin  have  already  been  established, 
and  the  following  formulas  assigned  to  them : 

C6H2\re2<£°>CO  C,H,Mes<SS>C-OH  C,V) 2Me2<H-^2>CO 


(II.) 


2^]sr 

(HI.) 


In  the  case  of  isatin  itself,  only  the  isomerides  corresponding  with 
these  three  formulae  have  been  established  so  far,  but  it  is  now 
found  that  when  the  methyl  ether  of  the  lactim  form  (II)  of  isatin 
is  heated  with  benzene  at  200 — 205°,  it  is  partly  converted  into 
the  A-methyl  ether  of  the  lactam  form  (I)  and  partly  demethylated 
and  transformed  into  a  new  isomeride  which  corresponds  with  the 
fourth  modification  of  dimethylisatin.  This  is  a  feeble  base  the 
salts  of  which  are  hydrolysed  by  water.  It  does  not  react  with 
diazomethane,  methyl  iodide,  sodium  hydrogen  sulphite,  or 
Fehling’s  solution,  neither  does  it  form  an  acetyl  or  benzoyl  deriv¬ 
ative  nor  give  the  indophenine  reaction.  It  is  more  soluble  in 
benzene  than  the  other  product,  and  its  properties  are  best  ex¬ 
pressed  in  the  annexed  formula.  The  com- 
✓GEL  pound  is  designated  isatinone ,  and  it  crystal - 

p  tj  /  L  \p~  lises  in  well-developed,  dark  honey-coloured. 

6  *  quadratic  prisms,  m.  p.  226°  (decomp.).  It 

dissolves  slowly  in  O'  5iV  -sodium  hydroxide, 
and  if  the  solution  is  quickly  precipitated  by 
50%  acetic  acid,  a  fifth  isomeride,  isatin ol  (annexed  formula),  is 
obtained  in  orange-yellow  flocks,  m.  p.  255°,  wdiich  reverts  to 

isatinone  on  crystallisation  from  glacial  acetic 
,C  vx  acid  or  benzene.  The  methyl  ether  of  the 

p  tt  /  c\  \  rooiT  modification  of  dimethylisatin  should 

4Sv  i  conform  to  the  same  type.  If  the  red  solution 

xN"/  in  sodium  hydroxide  is  exposed  to  light,  how¬ 

ever,  it  becomes  pale  in  time  aand  deposits 
Friedlander  and  Roschdestwensky’s  anhydro-a-isatinanthranilide. 

>»*•  <•  *»■ 
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If  the  methyl  ether  of  the  lactim  form  of  isatin  is  heated  with 
methyl  alcohol  at  200°  instead  of  with  benzene,  it  yields  this 
anhydro-a-isatinanthranilide  and  a  hydrate  of  it,  C15H10O3N.!, 
colourless  crystals,  m.  p.  172°,  which  yields  anthranoylanthranilic 
acid  when  boiled  with  alcoholic  potassium  hydroxide. 

J.  C.  W. 

An  Improved  Method  of  Preparing  Indican  from  Indigo - 
yielding  Plants.  Bhailal  M.  Amin  (Agric.  Res .  Inst.  Pusa , 
Indigo  Full.  No.  5). — The  method,  which  is  far  more  rapid  than 
any  of  the  methods  hitherto  described,  consists  in  extracting  the 
fresh  leaf  with  hot  water  so  as  to  dissolve  the  indican.  Freshly 
slaked  lime  is  added  to  the  extract  to  precipitate  impurities,  such 
as  amino-acids,  tannins,  gums,  etc.  The  purified  liquor  is  filtered, 
evaporated,  and  the  indican  extracted  from  the  concentrated  solu¬ 
tion  with  acetone.  The  wet  extract  is  evaporated  to  remove  the 
acetone,  and  on  cooling  in  ice  the  aqueous  solution  which  is  left, 
indican  hydrate  separates.  The  crude  hydrate  is  purified  by 
dissolving  it  in  absolute  alcohol  and  precipitating  with  benzene, 
when  pure  anhydrous  indican  crystallises.  This  method  gives 
an  excellent  yield  (70 — 80%),  and  can  be  applied  to  any  species 
of  plant,  and  by  its  use  pure  indican  has,  for  the  first  time,  been 
prepared  in  large  quantities  from  Java  indigo  ( Indie/of  era  cur-recto). 

W.  G. 

New  Transitions  from  the  Indole  to  the  Quinoline  Series. 

Gustav  Helle/i  ( Ber 1919,  52,  [B\>  741 — 745). — It  has  been 
previously  shown  (Heller  and  Wunderlich,  A.,  1914,  i,  865)  that 
2-cyano-2 : 3-dihydroindole-2-carboxylamide  is  converted  by  nitrous 
fumes  into  2-hydroxyquinoline-3-carboxylamide.  A  similar  con¬ 
version  of  the  5-membered  to  the  6-membered  ring  occurs  when 
diazomethane  acts  on  an  ethereal  suspension  of  isatin,  2  : 3-dihydr- 
oxyquinoline,  needles,  m.  p.  190 — 192°,  being  obtained  (compare 
Madelung,  A.,  1913,  i,  91).  The  latter,  with  more  diazomethane, 
appears  to  yield  a  monomethyl  ether ;  with  acetic  anhydride,  it 
gives  a  monoacetyl  derivative,  long  needles,  m.  p.  214 — 215°. 

Under  similar  conditions,  dihydrorydS  :  8-dt methylqidrwline,  m.  p. 
about  242°  (decomp.),  is  obtained  from  2  : 4-dimethylisatin  lactam, 
whilst  2 : 4-dimethylisatin  lactim  yields  a  product ,  aggregates  of 
needles,  m.  p.  253°  (decomp.). 

Dimethylisatol  and  dimethylisatinone  are  normally  alkylated  by 
diazomethane,  yielding,  however,  different  substances,  which  are 
insoluble  in  alkali.  Oxindole,  dioxindole,  and  phthalimidine  are 
not  attacked  by  ethereal  solutions  of  diazomethane.  H.  W. 

Action  of  Organomagnesium  Compounds  on  Quinoline 
Methiodide.  Stereochemistry  of  Compounds  of  Nitrogen. 

Martin  Freund  and  Elisabeth  Kessler,  (J.  pr .  Chew.. 
1918,  [ii],  98,  233 — 254.  Compare  A.,  1905,  i,  156;  1909, 
i,  417), — The  action  of  magnesium  propyl  bromide  on  quinoline 
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raethiodide  yields  l-methyl-2-propyldihydroquinoline,  C13H17N, 
as  a  golden-yellow,  unstable  oil,  b.  p.  268 — 270°  (com¬ 
pare  von  Braun  and  Aust,  A.,  1915,  i,  586);  tbe  picrate 
forms  needles,  m.  p.  157 — 158°.  The  base  combines  with 
methyl  iodide,  yielding  a  crystalline  methiodide ,  m.  p.  158 — 160° 
(decomp.),  which  is  converted  at  its  melting  point  or  by  crystal¬ 
lisation  from  dilute  alcohol  into  a  compound,  C13H16NI,  m.  p. 
184°,  which  is  identified  as  2-propylquinoline  methiodide. 
1  :  2-Dimethyl-l  :  2 -dihydroquinoline  methiodide ,  yellowish-red 
crystals,  m.  p.  212 — 213°,  does  not  exhibit  similar  behaviour.  The 
dihydro-base  does  not  yield  crystalline  salts ;  it  combines  with 
bromine,  yielding  a  perbromide ,  C13H17NBr4,  needles,  m.  p.  158°, 
which,  when  treated  with  sulphurous  acid  and  subsequently  with 
sodium  iodide,  gives  3(4;)-bromo-\-methyl-2-pro]jyl-\ :  2-dihydro- 
quinoline  hydriodide ,  a  yellow,  crystalline  salt,  m.  p.  242°,  after 
darkening  at  235°.  The  base  is  reduced  by  tin  and  hydrochloric 
acid  to  1 -methyl-2 -propyltetrahydroquinoline,  b.  p.  270 — 280° 
(compare  von  Braun  and  Aust,  loc.  cit .),  which,  when  obtained  in 
this  manner,  appears  to  be  a  mixture  of  two  bases,  one  of  which 
has  b.  p.  274 — 278°  and  forms  a  crystalline  hydrochloride ,  long 
needles,  m.  p.  237 — 238°,  hydrobromide,  needles,  m.  p.  223 — 224°, 
and  hydriodide ,  m.  p.  176°  after  softening  at  168°,  but  does  not 
give  a  crystalline  methiodide,  whilst  the  other,  b.  p.  272 — 276c, 
does  not  yield  crystalline  salts,  but  forms  a  crystalline  methiodide , 
colourless  leaflets,  m.  p.  196 — 197°  after  some  decomposition  at 
190°. 

The  action  of  magnesium  fsobutyl  iodide  on  quinoline  methiodide 
has  been  similarly  studied  with  the  object  of  discovering  further 
instances  of  stereoisomerism  of  similar  character.  1-M  ethyl-2 -iso- 
butyl dihydro  quinoline  forms  an  unstable  oil,  b.  p.  278 — 280° 
( picrate ,  shining  needles,  m.  p.  154 — 155°;  the  methiodide  is  not 
crystalline),  which,  as  in  the  case  of  the  propyl  compound,  is 
reduced  to  a  mixture  of  bases,  b.  p.  260 — 280°,  separable  by  means 
of  their  hydrochlorides.  The  one  of  these  is  a  pale  yellowy  almost 
odourless  oil,  b.  p.  283°  ( hydrochloride ,  transparent  needles,  m.  p. 
223 — 224°;  hydrobromide ,  m.  p.  225°  after  previous  softening; 
hydriodide,  m.  p.  183 — 184°;  methiodide,  m.  p.  168°),  whilst  the 
other  is  darker  in  colour,  less  pleasant  in  odour,  has  b.  p.  263°, 
forms  readily  soluble  salts  with  the  halogen  acids,  and  gives  a 
methiodide,  m.  p.  174°  after  previous  softening. 

1  -M ethyl-2 -is opro pyldi hydro quinolin e  is  a  yellow,  unstable  oil, 
b.  p.  268—274°  (picrate,  needles,  m.  p,  184°);  it  is  reduced  by  tin 
and  hydrochloric  acid  to  1-me thyh2-iso pro pyltetra 'hydroquinoline, 
b.  p.  265 — 266°.  In  this  instance,  the  senaration  of  possible 
isomerides  could  not  be  effected  by  means  of  halogen  acids,  owing 
to  the  solubility  of  the  salts  formed.  Probablv  a  mixture  of 
stereoisomerides  is  present,  since  the  crystalline  methiodide 
(yellow  needles,  m.  p.  179 — 180°)  isolated  from  the  crude  base 
does  not  correspond  in  quantity  with  the  weight  of  base  used. 

2-Benzyl-\-methyTdihydroquinoline  is  obtained  in  poor  yield  by 
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the  action  of  magnesium  benzyl  chloride  on  quinoline  methiodide; 
the  crude  product  is  separable  into  two  fractions,  b.  p.  125 — 140°/ 
13 — 20  mm.  and  140 — 155°/ 13 — 20  mm.  respectively. 

Z-Bromo~i2i-'phenyl-\~methyldihydroquinoline,  b.  p.  270°/ 75  mm., 
forms  a  brown,  feebly  basic  oil,  which  has  only  a  slight  tendency 
towards  salt  formation ;  the  picrate  crystallises  in  four-sided  leaflets, 
m.  p.  185°  after  softening  at  175°.  H.  W. 


Some  Derivatives  of  6  :  7-Dihydroxyquinoline.  W.  Borsche 
and  It.  Quast  ( Ber 1919,  52,  [ B ],  432 — 437). — A  good  method 
for  the  preparation  of  Haber's  6 : 7-methylenedioxy-2“methyl- 
quinoline  is  described  (compare  A.,  1891,  705). 

Piperonaldehyde  is  nitrated,  and  the  6-nitro-derivative,  which  is 
formed  in  good  yield,  is  condensed  with  acetone  in  the  presence 
of  3%  potassium  carbonate,  whereby  a  75%  yield  of  /3-hydroxy-/3-6- 
nitro-3  : 4-methylenedioxyphenyiethyl  methyl  ketone, 
CH2:02:C6H2(N02)*CH(0H)-CH2-C0Me, 
is  obtained  (compare  Herz,  A.,  1905,  i,  778).  This  is  reduced  by 
means  of  zinc  dust  in  a  mixture  of  acetic  and  hydrochloric  acids, 
an  excellent  yield  of  6  : 7-methylenedioxy-2-methylquinoline  being 
obtained.  The  base  has  m.  p.  150°,  b.  p.  306 — 308°/ 743  mm.,  and 
forms  a  methiodide ,  m.  p.  277 — 278°,  and  a  methochloride ,  m.  p. 
265 — 266°,  which  gives  a  double  salt  with  mercuric  chloride,  m.  p. 
193°  (decomp.).  It  condenses  with  benzaldehycle  under  the 
influence  of  zinc  chloride  to  form  2-styryl-§ '.l-methylenedioxy- 
quinoline ,  m.  p.  179 — 180°,  and  it  suffers  reduction  by  sodium  and 
alcohol  to  6  :  7 -methyl enedioxy-2-m ethyl-1  :  2  :  3  :  4 -tetrahydro- 


quinoline , 


ch2:o2:c6h2< 


NH-CHMe' 


This  is  a  snow-white  base, 


m,  p.  44 — 45°,  which  forms  a  mZroso-compound,  yellow  needles, 
m.  p.  85 — 86°,  and  a  methiodide ,  m.  p.  176 — 177°. 

The  corresponding  phenylquinoline  has  also  been  prepared. 
Piperonylideneaeetophenone  is  nitrated,  and  the  phenyl  2-nitro- 
4 :5-methylenedioxystyryl  ketone  so  formed,  which  crystallises  in 
flat,  yellow  needles,  m.  p.  165 — 166°,  is  reduced  by  zinc  dust  and 
a  mixture  of  acetic  and  hydrochloric  acids.  6: 1 -Methyl enedioxy- 

OH*CH 

2- 'phenylquinoline ,  CH2!02*C6H2  ^NurCPh  ’  crystallises  in  very 

pale  yellow  leaflets,  m.  p.  110°,  and  its  picrate  has  m.  p.  192°. 

J.  C.  W. 


^-1  : 8-isoNaphthoxazones .  Biman  Bihari  Dey  and  Mahendra 
Nath  Goswami  (T.,  1919,  115,  531—541). 

The  Asymmetric  Nitrogen  Atom,  LI.  Abnormal 
Quaternary  Ammonium  Salts.  E.  Wedekind  and  Th.  Goost 
(Ber.,  1919,  52,  [2?],  446 — 459). — In  the  last  communication  (A., 
1916,  i,  671),  a  diquaternary  ammonium  salt  was  described  having 
two  asymmetric  nitrogen  atoms  of  unlike  asymmetry,  namely,  the 
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Halt  of  the  formula  NMePh(C7H7)Br-C3H6*NMePh(C3H5)I.  With 
the  hope  of  obtaining  similar  salts,  experiments  have  been  con¬ 
ducted  with  p p'-dimethyldiethyldiaminodiphenylmethane.  When 
this  is  treated  with  one  molecular  proportion  of  benzyl  bromide  or 
allyl  iodide,  normal  addition  takes  place  (Frohlich,  A.,  1911, 
i,  493),  but  scc.-butyl  iodide  does  not  react,  and  propyl  bromide  or 
iodide,  and  z-sobutyl  and  ethyl  iodides  give  abnormal  products  of 

the  type  2[CH2(C0H4-NMeEt)2],RX. 

The  abnormal  propiodide  has  been  studied  most  completely. 
Attempts  to  convert  it  into  the  corresponding  chloride,  bromide, 
nitrate,  or  camphorsulphonate  give  rise  to  the  free  ditertiary  base 
and  the  normal  amino-ammonium  salt,  which  can  be  precipitated 
as  the  normal  iodide  on  the  addition  of  potassium  iodide.  Silver 
oxide  gives  the  same  result.  By  treatment  with  silver  perchlorate, 
however,  an  abnormal  perchlorate  may  be  obtained.  The  salt  is 
also  decomposed  into  the  base  and  normal  iodide  by  the  action  of 
aqueous-alcoholic  ammonia,  and  benzyl  bromide  reacts  in  a  manner 
which  is  to  be  interpreted  in  the  same  way. 

The  normal  iodide  combines  with  the  base  to  form  the  abnormal 
salt,  and  reacts  with  benzyl  bromide  to-  form  a  salt  with  two  unlike 
asymmetric  nitrogen  atoms  of  the  desired  type.  Attempts  to  re¬ 
solve  this  into  the  expected  four  optical  isomerides  gave  no  definite 
results. 

The  “abnormal  propiodide (C19H2r,hlo).>,C^H7I;  is  best  obtained 
by  heating  equimolecular  proportions  of  the  base  (Frohlich,  ibid.) 
and  propyl  iodide  at  100°  in  a  sealed  tube.  It  crystallises  from 
methyl  alcohol  with  in.  p.  153°,  and  its  solutions  become  deep  blue 
on  exposure  to  the  air.  The  abnormal  perchlorate  has  m.  p. 
133*5°.  The  normal  iodide,  m et/i yl e t hylpropy l-m e t h y  1  c t hylam t n o- 
di  phenyl  m e t hanc-am m o nium  i odid e , 

NMeEt-C6H4-CH2-C6H4-NMeEtPrI, 
has  m.  p.  158*5°,  the  corresponding  nitrate  has  m.  p.  155*5°,  and 
the  first  crystals  of  the  d -camphorsulphonate  have  [M]D  +59*72°, 
which  is  about  the  same  as  that  of  the  anion  itself. 

Diphcnylmethaned/iammonmm-(iiiethyl  ethyl  propyl  i  odide )  -  (m  e  thyl- 
etJiylb ensyl  bromide), 

NMeEt(C7H7)Br-C6HpCH2*CfiH4-NMeEtPrI, 
obtained  by  the  action  of  benzyl  bromide  on  the  normal  iodide,  is 
separated  by  alcohol  into  a  sparingly  soluble  fraction,  decomp, 
about  175°,  and  a  semi-solid  portion.  The  di-iodide  correspond¬ 
ing  with  the  first  fraction  has  m.  p.  187°,  and  the  di  per  chlorate, 
m.  p.  225°,  whilst  the  salts  of  the  second  portion  have  m.  pds 
182°  and  222°  respectively.  The  mixture  of  diperchlorates  has 
m.  p.  221°,  and  can  be  isolated  from  the  product  of  the  action  of 
benzyl  bromide  on  the  abnormal  iodide. 

The  base  also  forms  an  “abnormal  ethiodide ”  m.  p.  144 — 145°, 
and  “abnormal  iso  hut-iodide,9  m,  p.  140 — 141°,  but  methyl  iodide 
converts  it  into  di  p  h  e  r  i  y  hn  1 1  h  a  n  c  -  p  p 5  isdim  e  t  h  yle  t  h  y  I  a  m  m  o  ni\  nn 
di-iodide ,  CII L> ( C(;II 4 •  N M e ,E 1 1 ) , ,  colourless  needles,  m.  p.  203°. 

J.  C.  W. 
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I.  Syntheses  and  Reactions  of  New  Monoary l-hydra’zidine 
Carboxylic  Esters.  II.  Oxidative  Fission  by  means  of 
Chlorine  of  Organic  Substances  containing  the  Hydrazone 
and  Hydrazidrazone  Groups.  (I.)  Carl  Bulow  and  Bich. 
Engler.  (II.)  Carl  Bulow  (Ber.,  1919,  52,  [B\  632 — 651). — In 
continuation  of  the  work  of  Bulow  and  Engler  (this  vol.,  i,  47), 
the  authors  have  now  prepared  ethyl  a-aminoglyoxylate  3-chloro- 
p-tolylhydrazone,  the  corresponding  amide  and  hydrazide,  and  have 
made  an  extended  study  of  their  reactions.  They  are  led  to  the 
following  general  conclusions :  Benzaldehyde  arylhydrazones  and 
their  derivatives  are  primarily  converted  into  pure  chlorinated 
products  by  treatment  with  chlorine  in  a  suitable  solvent;  as 
secondary  change,  the  hydrazone  is  converted  into  the  correspond¬ 
ing  diazonium  or  chloroaryldiazonium  group.  The  arylhydrazone 
residue  is  eliminated  from  hydrazidines  or  amidrazones  as 
diazonium  salt  by  the  agency  of  chlorine.  Nitrogen  is  eliminated 
by  chlorine  from  acid  hydrazidrazones  and  azines,  but  the 
fate  of  the  remainder  of  the  molecule  has  not  yet  been 
elucidated. 

Ethyl  a-aminoglyoxylate-Z-chloro-Tp-tolylhydrazone  is  obtained  as 
colourless,  shining  leaflets,  m.  p.  86°,  by  the  action  of  alcoholic 
ammonia  at  the  ordinary  temperature  on  ethyl  a-chloroglyoxylate- 
3-chloro-^-tolylhydrazone.  The  hydrochloride  has  m.  p.  173—174°. 
The  ester  is  readily  decomposed  by  chlorine  in  acetic  acid  solution, 
and  the  diazonium  salt  of  3-cliloro-^-toluidine  which  is  produced 
is  readily  identified  by  coupling  it  with  j3-naphthol,  the  product 
forming  long,  red  needles,  m.  p.  179—179*5°.  Boiling  concen¬ 
trated  aqueous  hydrochloric  acid  decomposes  the  ester,  yielding 
ammonium  chloride,  oxalic  acid,  and  3-chloro-^utolylhydrazine 
hydrochloride ;  on  account  of  its  instability,  the  free  base  was  not 
investigated.  It  reacts  with  ra-nitrobenzaldehyde  to  yield  m-nitro- 
benzaldehyde-S-chloro-p-tolylhydrazonCy  m.  p.  175°,  which  is 
decomposed  by  nitric  acid  with  production  of  a  diazonium  salt  ; 
this,  with  chlorine  in  acetic  acid  solution,  gives  the  substance , 
CrlH1202N3Cl,  long,  yellow  needles,  m.  p.  139°.  *2  :b-DicMorobenz- 

a Jdehyde-o - chloro-p-t olylhydrazo n e ,  slender  needles,  has  m.  p.  108°, 
and  also  yields  a  diazonium  salt  when  treated  with  concentrated 
nitric  acid,  and  a  sv-b stance,  m.  p.  114 — 115°,  when  acted  on  bv 
chlorine.  The  constitution  of  the  hydrazine  is  definitely  decided 
by  preparation  of  the  condensation  products  with  w-nitrobenz- 
aldehyde  and  2  : 5-dichlorobenzaldehvde  from  synthetic  3-chloro-p- 
tolvlhydrazine,  and  the  identity  of  the  products  thus  obtained 
with  those  previously  prepared. 

a- A  minoql  if  or  via  mid e -3-chlor  o-w-tol  ylh  yd.razo  n  e . 

NH2;C(:N-NH-C(iH,MeCl)‘CO*NH,, 
thick,  greyish-white  needles,  m.  p.  170 — 171°,  is  prepared  bv  the 
more  protracted  action  of  alcoholic  ammonia  on  ethyl  a-chloro- 
glyoxylate  3-chloro-  p-tolylhydrazone ;  it  is  completely  decomposed 
by  nitric  acid,  and  is  quantitatively  decomposed  by  chlorine,  yield¬ 
ing  a  diazonium  salt  and  a  substance ,  C0HuON4C1.  The  hydrazone 
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may  also  be  prepared  from  a-chloroglyoxylamide-3-chloro-p-tolyl- 
hydrazone. 

a-Aminoglyoxylhydrazide-%-chlorO’])-tolylhydrazone , 
NH2-C(:N-NH-C6H3MeCl)-CO*NH-NH2, 
colourless  prisms,  m.  p.  199°,  prepared  by  the  action  of  hydrazine 
hydrate  on  the  corresponding  ester,  is  immediately  decomposed  by 
nitric  acid,  and  undergoes  oxidative  fission  by  chlorine  in  a  com¬ 
plicated  manner,  yielding  large  amounts  of  diazo-compound.  The 
hydrazide  readily  yields  compounds  with  benzaldehyde  (yellow, 
rhombic  leaflets,  m.  p.  203°),  2?-hydroxybenzaldehyde  (pale  yellow 
needles,  m.  p.  245°),  m-hydroxybenzaldehyde  (crystalline  powder, 
m.  p.  234°),  2 : 5-dichlorobenzaldehyde  (yellow  prisms, ’m.  p.  262°), 
vanillin  (small,  colourless  needles,  m.  p.  215f),  and,  less  readily, 
with  acetophenone  (long  needles,  m.  p.  229°).  In  each  case,  fission 
by  chlorine  occurs  in  two  stages :  (1)  evolution  of  nitrogen,  and 
(2)  formation  of  diazonium  salt.  The  compound  with  acetophen¬ 
one  is  further  remarkable  for  the  ease  with  which  it  is  decomposed 
into  its  constituents  by  concentrated  hydrochloric  acid. 

The  hydrazide  reacts  also  with  ethyl  diacetylsuccinate  to  yield 
the  pyrrole  derivative , 


KU2-C(:NT-NH-06H3MeCl)*C0*NH-N< 


CMe:C*C02Et 

CMe:C-C02Et5 


almost  colourless  rhombohedra,  m.  p.  228°.  The  compound  is 
decomposed  by  nitric  acid,  yielding  a  diazonium  salt,  and  also  by 
chlorine;  in  the  latter  case,  nitrogen  is  not  evolved,  the  products 
being  a  diazonium  salt  and  a  residue  containing  the  pyrrole 
nucleus.  H.  W. 


Diketopiperazines .  VII.  Action  of  Oxalyl  Chloride  on 
Alkyloxamides .  J.  V.  Dubsky  and  F.  Blumer  ( Ber 1919,  52, 
[B],  215—217.  Compare  A.,  1916,  i,  635,  636,  672;  1918,  i,  188, 
189). — When  ^alkyloxamides  are  heated  with  oxalyl  chloride  under 
reflux,  they  yield  tetraketo-l-alkylpiperazines.  Thus,  methyl- 


oxamide  forms  the  known  methyl  derivative,  NMe^QQ.^Q^NH  , 


which  confirms  the  constitution  of  this  compound  (ibid.,  636), 
whilst  tetraketo-l-ethylpiperazine  crystallises  in  small  leaflets, 
m.  p.  235°.  Using  benzene  as  a  diluent,  however,  the  compound 
obtained  from  ethyloxamide  agrees  with  the  formula 

CO(NH*CO*CO-NHEt)2, 

and  has  m.  p.  175°  (clear  at  187°).  Qxamide  itself  does  not 
undergo  such  reactions.  J.  C.  W. 


Diketopiperazines.  VIII.  Action  of  Absolute  Nitric 
Acid  on  3  : 5-Diketo-l-benzenesulphonylpiperazine.  J.  V. 

Dubsky  and  F.  Blumer  {Ber,,  1919,  52,  [I?],  218 — 220). — 
3 : 5-Diketo-l-benzenesulphonylpiperazine  is  very  stable  towards 
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pure  nitric  acid,  with  which  it  only  reacts  on  boiling,  the  product 
being  a  compound,  probably  of  the  formula 

NH<g:“>H.SO,WO,)„ 

which  forms  a  frothy  mass  at  124°,  becoming  clear  at  130°. 

The  piperazine  derivative  was  obtained  by  Johnson's  method 
(A.,  1906,  i,  157)  after  the  following  alternative  process  was  found 
to  be  fruitless.  Methyl  iminodiacetate  is  converted  into  its 
b  enzenesulphonyl  derivative,  needles,  m.  p.  55 — 57°,  and  then  into 
benzenesulphoniminodiacetamide ,  S02Ph*N(CH2*C0*NH2)2,  needles, 
m.  p.  164°,  which  only  loses  a  little  ammonia  when  kept  molten 
for  an  hour,  and  yields  scarcely  any  sublimate  when  heated  at 
350°'/ 10  mm.  J.  C.  W. 


Diketopiperazines .  IX.  Action  of  Absolute  Nitric  Acid 
on  3  :  5-Diketo-l-ethylpiperazine.  J.  V.  Dubsky  and  F.  Blumer 
(. Ber .,  1919,  52,  [5],  221 — 225). — When  methyl  iminodiacetate  is 
distilled,  the  residue  apparently  contains  a  condensation  product, 
namely,  methyl  2  : 5-dike to-piperazine-l :  4-diacetate, 


C02Me-CH2‘N< 


CH2*CO 

coch2 


>N-CH.2-C02Me, 


m.  p.  96 — 97°.  The  purified  distillate  (A.,  1918,  i,  188)  is 
ethylated  by  means  of  ethyl  sulphate,  and  the  methyl  ethylimino - 
diacetate ,  b.  p.  Ill — 11 3°/ 8  mm.,  is  converted  into  ethylimino- 
diacetamide ,  NEt(CH2*CO*NH2)2,  by  means  of  alcoholic  ammonia. 
This  has  m.  p.  137 — 140°,  forms  a  liydrocMor'ide,  m.  p.  206 — 208°, 
and  a  nitrate,  m.  p.  172°,  and  when  heated  at  250°/10  mm.  gives 


a  sublimate  of  3  :5-diketo-l-ethylpiperazine,  NEt<^Q^  NH, 


m.  p.  74°.  This  yields  a  hydrochloride ,  small  leaflets,  and  a 
nitrate,  m.  p.  145 — 148°,  which  dissolves  in  pure  nitric  acid  to 
form  a  compound,  C4H505N,  decomp,  about  98°.  J.  C.  W. 


Diketopiperazines.  X.  J.  Y.  Dubsky  [with  St.  Izdebska- 
Domanska,  M.  Spritzmann,  W.  D.  van  Lier-Wensink,  and  Ch. 
Granacher]  (Ber.,  1919,  52,  [B],  225 — 234). — An  account  of  the 
preparation  of  some  diketopiperazines  and  their  behaviour  towards 
nitric  acid. 

3  :5-Diketo-l-phenylpiperazine. — This  compound  has  been  made 
in  three  ways :  (a)  by  heating  equal  quantities  of  aniline  and 
chi  or  o  acetamide  at  120°,  whereby  the  temperature  suddenly  rises 
to  210°,  and  then  sinks  again  (Bischoff,  A.,  1889,  i,  1015);  (b)  by 
heating  phenyliminodiacetamide  in  a  vacuum-sublimation 
apparatus  (Bischoff,  A.,  1898,  i,  10);  (c)  the  best  way,  by  heat- 
ing  together  chloroacetamide  and  anilinoacetamide  at  100 — 170°, 
the  latter  compound  being  prepared  by  heating  aniline,  chloro¬ 
acetamide,  and  fused  sodium  acetate  at  120 — 140°.  When  dis¬ 
solved  in  ice-cold,  absolute  nitric  acid,  the  piperazine  forms  a 
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yellow  dinitro- derivative,  C6Hs(N02)2-N<Cq^2.qq^>NH,  decomp. 

105°.  2 

3  :5-Diketo-l  :  4rdiph e t iyl-piipe ra zin e . — Aniline  and  v  phenylimino- 
diace  tic  acid  are  condensed  to  the  mono-anilide  (Hausdbrfer,  A., 
1889,  1013),  and  this  is  heated  with  benzene  and  acetic  anhydride 
at  150 — 160°.  The  3:5-diketo-l  :  4-diphenylpiperazine  (ibid.)  yields 
a  mixture  of  di-  and  tri-nit  ro-derivatives  with  pure  nitric  acid. 

3  :b-Diketo-\-Tp-iolylrpiperazinc,  glistening  scales,  m.  p.  190—192°, 
from  p^toluidine  and  chloroacetamide,  forms  a  yellow  dinitro - 
compound,  m.  p.  about  110°  (decomp.). 

2  : 5-Diketopiperazine-l  ;  4-diacetic  acid, 

C02H-CH2-N<^c^>N-CId2-C02H, 

decomp.  280 — 290°,  is  not  affected  by  solution  in  pure  nitric  acid. 

2 : 5-Diketo-l-pheiiylpiperazine,  pearly  leaflets,  m.  p.  245°, 
obtained  by  the  action  of  ammonia  on  ehloroacetylphenylglycine 
(Leuchs  and  Manasse,  A.,  1907,  i,  770),  yields  a  sulphur-yellow 

m'tfro-compound,  N02*C6II4*N<C^^ m.  p.  247—252°. 

Some  attempts  to  prepare  3 : 5-diketo-2-phenylpiperazine  are 
described.  In  the  most  successful  scheme,  glycine  ester  hydro¬ 
chloride,  benzaldehyde,  potassium  cyanide,  ether,  and  water  were 
shaken  together,  and  the  resulting  ester, 

C02Et  *  CPU  •  NH  •  CHPh  ■  C02E  t 

(Stadnikoff,  A.,  1909,  i,  106),  was  left  with  methyl-alcoholic 
ammonia  at  0°,  whereby  a-phenyliminodiace tamide . 

NH2*CO-CH2-NH*CHPh-CO-NH2, 
m.  p.  152 — 153°,  was  formed.  This  did  not,  however,  yield  the 
expected  piperazine  on  sublimation.  J.  C.  W. 

Mercury  Mercaptide  Nitrites  and  their  Reaction  with  the 
Alkyl  Iodides.  V.  Chain  Compounds  of  Sulphur  (continued). 
Sir  Prafulla  Chandra  Bay  and  Prafulla  Chandra  Guha  (T., 
1919,  115,  541—548). 

Condensation  Products  of  o-Phthalaldehyde.  IV.  Con¬ 
densation  of  o-Phthalaldehyde  with  Dimethylaniline.  Ernst 
Weitz  (Anncden,  1919,  418,  1 — 28.  Compare  Thiele  and  Weitz, 
A.,  1910,  i,  854). — This  condensation  follows  very  different  courses 
according  to  the  experimental  conditions.  When  o-phthalaldehyde, 
dimethylaniline  (more  than  6  mols.),  and  anhydrous  zinc  chloride 
are  heated  together  at  120—130°  for  two  hours,  the  chief  product 
is  a  substance ,  C40H46N4,  almost  colourless,  crystalline  powder, 
m.  p.  245°,  which  can  only  be  the  leuco-base  of  o-phthalaldehyde- 
green,  Cr,H4(CH[CGH4*NMe2]2)2.  When  o-phthalaldehyde,  di- 
methylaniline  (2  mols.),  and  anhydrous  zinc  chloride  are  heated 
together  at  100—110°  for  one  hour,  the  chief  product  is  a  sub¬ 
stance,  C24H2CON2,  crystals,  brownish-red  when  massive,  almost 
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colourless  when  powdered  or  in  solution,  m.  p,  143 — 144°,  which 
is  converted  into  the  preceding  leuco-base  by  further  heating  with 
dimethylaniline  and  zinc  chloride,  reacts  additively  with  acetic 
anhydride  (1  mol.)  in  the  presence  of  a  few  drops  of  sulphuric 
acid  to  form  the  diacetate ,  C28H3204N2,  m.  p.  117 — -118°,  and  is 
therefore  regarded  as  o~aldehydo\encomalachite-greeny 

CHO*C6H4*CH(C6H4*NMe2)o* 

By  oxidation,  both  leuco- bases  yield  dyes  which  are  almost  olive- 
green. 

When  o-phthalaldehyde  and  dimethylaniline  are  condensed  by 
heating  with  concentrated  hydrochloric  acid  on  the  water-bath, 
the  product  is  a  substance ,  C24H1902N,  garnet-red  leaflets,  m.  p. 
163°,  which  behaves  as  a  weak  base  ( jn crate ,  brown  crystals,  m.  p. 
170°,  decomp,  from  about  150°).  The  substance  reacts  additively 
with  1  mol.  of  acetic  anhydride  (and  sulphuric  acid),  forming  a 
diacetate ,  C28H2-05N,  red  prisms,  m.  p.  172°,  yields  a  nitro- deriv¬ 
ative,  C24H1804N2,  red  crystals,  in.  p.  183°,  by  treatment  with 
aqueous  sodium  nitrite  in  25%  sulphuric  acid  solution,  absorbs 
1  mol.  of  hydrogen  in  acetone  or  70%  alcoholic  solution  by  treat¬ 
ment  by  the  Paal-Skita  method,  and  1  mol.  of  bromine*  in  glacial 
acetic  acid  solution  (in  neither  case  could  a  well-defined  additive 
product  be  isolated),  and  yields  benzil-2  : 2/-dicarboxylic  acid  by 
oxidation  with  boiling  alkaline  permanganate  solution.  By  oxida¬ 
tion  in  alcoholic  solution  at  the  ordinary  temperature  with  6% 
hydrogen  peroxide  solution  and  2i\r-sodium  hydroxide,  the  base 
yields  2-^dimethylaminobenzoylbenzoic  acid,  ^-dimethylamino- 
phenylphthalide,  and  a  lactone ,  Co4H1903N,  yellow  crystals,  m.  p. 
163°. 


On  the  evidence  of  the  preceding  reactions,  the  red  base, 
C24H1902N,  might  be  dimethylamino-o-aldehydobenzylidene- 

anthrone,  CHO-C6H4-CH:C<^^nm~>CO,  or  2-o-aldehydo- 

6  3  CHO'C  H  -~C*CO 

phenyl-3-p-dimethylaminophenylindone,  .  Since, 

bl  JV1  e2  *  H  4  •  C  •  Ug  H  4 

however,  10-benzylideneanthrone  and  2-dimethylamino-10-benzyl- 
ideneanthrone  (following  abstract)  respectively  yield  anthraquinone 
and  2-dimethyiaminoanthraquinone  by  oxidation,  whilst  2 : 3-di- 
phenylindone  yields  phenylphthalide  and  o-benzoylbenzoic  acid, 
there  can  be  little  doubt  that  the  red  base,  C^4H1902N,  is 
2-o-aldehydo ph e nyl-3-p-dimethylam inophenylindon e .  C .  S . 


Some  Anthrone  Derivatives.  E.  Weitz  (. Annalen ,  1919,  418, 

29 — 35). — 2-Dimethylaminoanthrone  is  best  obtained  by  heating 
2-^-dimethylaminobenzylbenzoic  acid  with  96%  sulphuric  acid  for 
one  hour  at  65— -70°  (the  higher  limit  must  not  be  exceeded),  pour¬ 
ing  the  cooled  solution  into  water,  and  neutralising  with  sodium 
carbonate.  When  heated  with  benzaldehyde  (1  mol.)  in  pyridine 
containing  a  few  drops  of  piperidine  in  a  sealed  tube  at  100°,  or, 
less  satisfactorily,  with  concentrated  hydrochloric  acid  on  the  water- 
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bath,  it  yields  2-dimethylamino-\0-henzylideneanthrone , 

red  needles,  m.  p.  173°.  The  latter  in  alcoholic  solution  is  oxidised 
to  2-dimethylaminoanthraquinone  by  5%  hydrogen  peroxide  and 
2iY-sodium  hydroxide.  Benzylideneanthrone  under  similar  condi¬ 
tions  of  oxidation  yields  anthraquinone  and  a  substance ,  C21H1402, 
colourless  crystals,  m.  p.  133°,  which  is  possibly  benzylidene¬ 
anthrone  oxide,  jL™,  C>CO . 


CHPh 


c.  s. 


3-Methyluric  Acid.  Heinrich  Biltz  and  Myron  Heyn  (Ber., 
1919,  52,  [J5],  768 — 784). — It  has  been  recently  shown  (Biltz  and 
Heyn,  A.,  1917,  i,  291)  that  5-,  a-,  and  ^-methyluric  acids  are  in 
reality  3-methyluric  acid,  a  mixture  of  3-methyluric  acid  with 
about  25%  9-methyluric  acid  and  a  mixture  of  90%  of  the  3-  with 
10%  of  the  9-isomeride  respectively.  The  present  communication 
contains  further  data  in  this  connexion. 

Traube’s  acid  is  shown  to  be  3-methyluric  acid,  and  his  process 
affords  the  best  means  of  preparing  this  substance. 

The  action  of  chlorine  on  3-methyluric  acid  has  been  further 
studied  with  larger  quantities  of  material;  when  moisture  is  care¬ 
fully  excluded,  a  crystalline  5(4)-chloro-3-methyl{souric  acid  is 
obtained,  which  slowly  decomposes  above  150°  and  which  is  reduced 
by  potassium  iodide  to  3-methyluric  acid.  Like  the  amorphous 
preparation  previously  described,  it  is  converted  by  methyl  and 
ethyl  alcohols  into  the  corresponding  glycol  ethers,  m.  p.’s  207° 
(decomp.)  and  203°  (decomp.)  respectively.  Attempts  to  convert 
it  into  5(4)-alkyloxy-3-methyLsouric  acids  or  3-methyluric  glycol 
diethers  were  unsuccessful.  It  is  converted  by  water  into  methyl- 
alloxan  and  carbamide,  a  reaction  which  is  of  interest,  since  it 
affords  an  explanation  of  the  ready  isolation  of  5-chloro-9-methyl- 
i/'-uric  acid  from  crude  a-methyluric  acid,  the  3-methyluric  acid 
in  these  circumstances  being  transformed  into  products  which  are 
readily  soluble.  In  complete  absence  of  moisture,  chlorination  of 
the  “  a  ’’-acid  proceeds  differently,  the  3-methyluric  acid  being  con¬ 
verted  into  chloro-3-methyH$ouric  acid,  whilst  9-methyluric  acid 
yields  a  product  closely  allied  to  the  parent  substance,  probably 
either  4-chloro-9-methyl-A5:7-?.?ouric  acid  or  9-methyluric  acid  4:5- 
dichloride. 

Attempts  are  described  to  isolate  3-methyl-  and  9-methyl-uric 
acids  from  “  a-methyluric  acid  ”  by  means  of  the  chloropurines. 
The  action  of  phosphoryl  chloride  appears  to  follow  a  similar  course 
with  each  isomeride,  and  separation  was  not  found  possible  by 
conversion  into  chloropurines  and  regeneration  of  the  acids  from 
these  by  means  of  hydrochloric  acid.  The  chloropurines,  however, 
could  be  separated  by  means  of  their  barium  salts.  From  the  more 
sparingly  soluble,  8-chloro-3-methylxanthine,  decomposing  at  344°, 
was  obtained,  whilst  the  more  soluble  salt  yielded  2 : 6-dichloro-8- 
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hydroxy-9-methylpurine,  decomposing  at  275 — 276°.  The  latter  is 
quantitatively  converted  by  hydrochloric  acid  into  9-methyluric 
acid,  but  the  corresponding  yield  of  3-methyluric  acid  is  poor.  The 
process  affords  further  evidence  of  the  nature  of  “  a-methyluric ” 
acid,  but  is  without  quantitative  or  preparative  significance. 

The  solubility  of  derivatives  of  uric  acid  in  boiling  water  is  fre¬ 
quently  described  as  a  means  of  identification  or  differentiation. 
For  this  purpose,  highly  accurate  values  are  not  required  provided 
that  all  determinations  are  performed  in  a  uniform  manner.  The 
authors  recommend  the  gradual  addition  of  weighed  amounts  of 
finely  powdered  material  to  a  known  volume  of  water,  which  is 
kept  gently  boiling ;  the  saturation,  point  is  regarded  as  attained 
when  a  permanent  uniform  turbidity  appears  through  the  whole 
solution.  “  H.  W. 

a-,  £-,  and  S-Methyluric  Acids.  Heinrich  Biltz  and  Myron 
Heyn  ( Ber.j  1919,  52,  [Z?],  784 — 804). — The  three  “  isomeric  ” 
3-methyluric  acids  have  been  recently  examined  by  Biilmann  and 
Bjerrum  (A.,  1917,  i,  177),  who  have  been  led  to  conclusions  differ¬ 
ing  somewhat  considerably  from  those  of  Biltz  and  Heyn  (A., 
1917,  i,  291);  the  authors  have  therefore  re-examined  these  acids 
and  repeated  much  of  the  work  of  the  Danish  chemists.  The  chief 
results  may  be  summarised  as  follows. 

£-Methyluric  acid  differs  from  3-methyluric  acid.  It  is  not  a 
definite  chemical  compound,  but  consists  rather  of  mixed  crystals 
of  3-methyluric  acid  monohydrate  and  (about  5%)  9-methyluric  acid 
monohydrate.  In  its  properties  it  closely  resembles  3-methyluric 
acid,  but  is  slightly  more  soluble  in  water  and  rather  more  easily 
attacked  by  phosphoryl  chloride. 

a-Methyluric  acid  is  also  a  mixture  of  3-  and  9-methyluric  acids 
containing  about  30 — 35%  of  the  latter  (that  is,  rather  more  than 
had  been  previously  found).  In  no  case  is  an  equimolar  compound 
formed.  A  crystallisation  compound,  possibly  formed  from  two 
molecules  of  the  3-methyl  acid  and  one  molecule  of  the  9-methyl 
acid,  together  with  two  molecules  of  water  of  crystallisation, 
appears  to  be  formed  in  small  amount.  This  view  is  supported 
by  the  observation  that  a-methyluric  acid,  when  crystallised  by  the 
method  of  Biilmann  and  Bjerrum  or  by  the  authors7  process, 
separates  in  large,  shining  platelets,  which,  when  further  crystal¬ 
lised,  appear  to  be  perfectly  uniform.  On  the  other  hand,  how¬ 
ever,  the  relative  proportion  of  the  two  isomerides  seems  to  vary 
somewhat,  and  the  water  content  is  scarcely  sufficiently  constant 
for  a  definite  chemical  compound;  in  addition,  the  results  of 
thermo-analytical  investigation,  which  must  be  received  with 
caution,  are  opposed  to  the  idea  of  a  compound.  It  is  not  at 
present  possible  to  decide  definitely  between  the  two  possibilities, 
mixed  crystals  or  compound,  but  the  authors  incline  to  the  former. 

The  increase  in  solubility  due  to  admixture,  and  observed  in 
some  instances  with  a-methyluric  acid,  as  compared  with  3-  and 
9-methyluric  acids,  is  interesting.  Similar  cases  appear  to  have 
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been  seldom  investigated.  The  increased  solubility  of  salicylic 
acid  in  the  presence  of  dextrose,  ethyl  alcohol,  and  /xobutyl  alcohol 
has,  however,  been  examined  by  Hoffmann  and  Langbeck  (A.,  1905, 
ii,  374),  whilst  Stormer,  Grimm,  and  Laage  (A.,  1917,  i,  647)  have 
observed  that  stereoisomeric  j8~alkyl cinnamic  acids  yield  difficultly 
separable  mixtures  of  lower  solubility.  H.  W. 

Substances  which  Inhibit  the  Coagulation  of  Proteins  by 
Heat.  G.  Munaretto  {Arch.  PJiarm.  sperim 1912,  460 — 468, 
469 — 479;  from  Pied.  Zent/r 1919,  48,  128). — Formaldehyde  and 
sulphurous  acid  are  the  most  active  inhibiting  agents.  Other 
reducing  agents,  arsenious  acid,  hydrogen  sulphide,  and  sodium 
nitrite,  are  inactive.  The  addition  of  sulphurous  acid  or  form¬ 
aldehyde  raises  the  viscosity  of  protein  solutions.  Ox  serum 
becomes  gelatinous  on  contact  with  sulphurous  acid  at  the  ordinary 
temperature.  These  effects  suggest  that  a  process  of  denaturisation 
occurs.  J.  C.  D. 


Action  of  Acid  and  Alkali  on  Gluten.  L.  J.  Henderson, 
Edwin  J.  Cohn,  P.  H.  Cathcart,  J.  D.  Wachman,  and  W.  O. 
Fenn  (/.  Gen.  Physiol 1919,  1,  459 — 472).- — Measurements  of  the 
hydrogen-ion  concentration  of  solutions  which  had  been  in  contact 
with  powdered  gluten  show  that-  the  hydrogen-ion  concentration 
in  such  systems  is  determined  by  the  ratio  of  gluten  to  acid  or 
base.  The  conclusion  is  reached  that  in  systems  containing  gluten 
and  acids  or  bases,  the  formation  of  salts,  in  accordance  with  the 
requirements  of  the  mass  law,  is  the  fundamental  phenomenon. 
Measurements  were  also  made  of  the  swelling  and  viscosity  of  the 
gluten  component  of  such  systems.  The  results  indicate  that-  simple 
chemical  phenomena  are  most  important  in  these  systems,  and  that 
modifications  of  these,  resulting  from  colloidal  and  heterogeneous 
characteristics,  are  of  secondarv  importance  in  determining  the 
condition  of  equilibrium,  although  somewhat  more  significant  in  the 
progress  of  the  system  toward  the  condition  of  equilibrium. 

J.  C.  D. 

Steric  Hindrance  of  Methyl  Groups  in  the  Nucleus. 

Wolfgang  Heubner  ( Biochem .  Zeitsch 1919,  93,  395—396). — 
Certain  aniline  derivatives  induce  blood  changes,  with  the  form¬ 
ation  of  methaemoglobin,  when  administered  to  animals.  This 
toxic  action  may  be  greatly  reduced  by  the  introduction  of  two 
methyl  groups  in  the  ortho-ortho-  or  the  ortho-para-positions  to 
the  nitrogen  group  (compare  A.,  1913,  i,  786).  It  is  considered 
that  the  steric  hindrance  of  the  methyl  groups  prevents  oxidation 
of  the  nitrogen  group,  which  the  author  holds  is  necessary  before 
methaemoglobin  can  be  formed.  J.  0.  F>. 

Adenine  Mononucleotide.  Walter  Jones  and  R.  P.  Kennedy 

{J.  Pharmacol.  Exp.  The/r. ,  1918,  12,  253). — A  crystalline 
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product,  CluH]407N5P,HoO,  lias  been  prepared  from  yeast-nucleic 
acid.  It  is  soluble  in  hot  ft7  a  ter,  but  very  slightly  SO'  in  cold.  It 
gives  the  colour  reactions  for  pentose  and  forms  a  brucine  salt 
with  two  equivalents  of  brucine.  Hydrolysis  with  dilute  sulphuric 
acid  yields  adenine,  but  no  guanine.  Its  entire  phosphoric  acid 
is  readily  split,  so  that  it  contains  neither  a  cytosine  nor  a  uracil 
group.  It  is  apparently  represented  by  the  formula 

PO(OH)o*0-a}HsO^C-H4N-. 

J.  0.  D. 

Amphoteric  Colloids.  II.  Volumetric  Analysis  of  Ion- 
Protein  Compounds  ;  the  Significance  of  the  Isoelectric 
Point  for  the  Purification  of  Amphoteric  Colloids.  Jacques 
Loeb  (J .  Gen.  Physiol .,  1918,  1,  237 — 254). — At  the  isoelectric 
point,  pK  =  4'7,  gelatin  is  practically  not  dissociated  at  all.  By 
volumetric  analysis,  it  has  been  shown  that  on  the  alkaline  side  of 
the  isoelectric  point  gelatin  can  combine  with  cations  only,  whilst 
on  the  acid  side  it  can  combine  with  anions  only.  At  the  isoelectric 
point,  gelatin  (and  probably  amphoteric  colloids  generally)  must 
give  off  any  ion  with  which  they  are  combined.  The  simplest 
method  for  obtaining  these  colloids  approximately  free  from 
inorganic  impurities  would  therefore  seem  to  consist  in  bringing 
their  hydrogen-ion  concentration  to  that  characteristic  of  their 
isoelectric  point.  When  gelatin  is  in  combination  with  univalent 
ions  (Ag,  Br,  CNS),  the  curve  representing  the  amount  of  ion- 
gelatin  present  is  approximatelv  parallel  to  the  curves  for  swell¬ 
ing,  osmotic  pressure,  and  viscosity.  This  proves  that  the  influence 
of  the  ions  on  these  properties  is  determined  by  the  chemical  or 
stoicheiometrical,  and  not  by  the  “  colloidal/'  properties.  The 
sharp  drop  of  these  curves  at  the  isoelectric  point  finds  its  explana¬ 
tion  in  the  equal  drop  of  the  water-solubility  of  pure  gelatin.  It 
is  not  vet  possible  to  state  wThether  this  is  merely  due  to  a  lack  of 
ionisation  of  gelatin  or  to  the  formation  of  a  tautomeric  or  poly¬ 
meric  compound.  A  slight  change  in  the  hydrogen-ion  concentra¬ 
tion  increases  the  water- solubility  of  gelatin  near  the  isoelectric 
point.  This  is  not  produced  by  treatment  with  any  other  kind  of 
univalent  or  multivalent  ion,  and  it  is  considered  that  this  is  in 
harmony  with  a  chemical  conception  of  proteins  rather  than  with 
the  adsorption  theory  of  colloids.  J.  C.  D. 

Amphoteric  Colloids.  III.  Chemical  Basis  of  the 
Influence  of  Acid  on  the  Physical  Properties  of  Gelatin. 

Jacques  Loeb  (J.  Gen .  Physiol 1919,  1,  363 — 385.  Compare 
preceding  abstract). — The  influence  of  hydrobromic  acid  on  the 
physical  properties  of  gelatin  has  a  purely  chemical  or  stoicheio¬ 
metrical  basis.  Gelatin  is  an  amphoteric  colloid  which  is  sparingly 
soluble  in  water  at  its  isoelectric  point,  whilst  transformation  into 
a  salt  with  a  univalent  ion  makes  it  soluble.  Hence  the  curves 
representing  the  changes  in  osmotic  pressure,  viscosity,  and  swell- 
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ing  of  gelatin  are  approximately  parallel  to  those  representing 
the  amount  of  bromine  bound  by  the  gelatin. 

Titration  with  sodium  hydroxide  of  gelatin,  previously  treated 
with  hydrobromic  acid,  and  therefore  being  on  the  acid  side  of  its 
isoelectric  point,  results  in  the  neutralisation  of  the  pure  gelatin 
(NaOH  isoelectric)  with  sodium  hydroxide,  and  besides  in  the 
neutralisation  of  the  hydrobromic  acid  in  combination  with  the 
gelatin.  J.  C.  D. 

Amphoteric  Colloids.  IV.  The  Influence  of  the  Valency 
of  Cations  on  the  Physical  Properties  of  Gelatin.  Jacques 
Loeb  (J .  Gen .  Physiol .,  1919,  1,  483 — 504.  Compare  preceding 
abstracts). — The  amount  of  equivalents  of  metal  in  combination 
with  1  gram  of  a  1%  gelatin  solution  previously  treated  with  an 
alkali  can  be  ascertained  when  the  excess  of  alkali  is  washed  away 
and  the  hydrogen-ion  concentration  determined.  The  results  of 
experiments  with  lithium,  sodium,  potassium,  ammonium,  calcium, 
and  barium  hydroxides  show  that  twice  as  many  univalent  ions  as 
bivalent  cations  combine  with  the  same  mass  of  gelatin. 

The  curves  representing  the  influence  of  lithium,  sodium, 
potassium,  and  ammonium  on  the  osmotic  pressure  (and  the  other 
physical  properties)  of  gelatin  are  identical,  using  as  abscissae. 
This  contradicts  the  statements  current  in  colloid  chemistry,  accord¬ 
ing  to  which  these  four  cations  have  a  different  effect.  The  curves 
for  calcium  and  barium  gelatinates  are  also  identical,  but  differ 
from  those  for  the  univalent  metals  examined.  The  ratio  of  the 
maximal  osmotic  pressures  of  the  two  groups  is  1:3.  This  means 
that  in  a  1%  solution  of  a  metal  gelatinate  there  are  approxim¬ 
ately  three  times  as  many  particles  in  solution  or  suspension  when 
the  metal  is  univalent  as  when  it  is  bivalent. 

The  curves  representing  the  conductivities  of  the  same  gelatin 
solutions  are  almost  identical  (for  the  same  p^). 

The  curves  for  the  viscosity  and  swelling  of  barium  or  calcium 
and  sodium  gelatinate  are  approximately  parallel  to  those  for 
osmotic  pressure.  The  practical  identity  of  the  conductivities  of 
metal  gelatinates  with  univalent  and  bivalent  metals  excludes  the 
possibility  that  the  differences  observed  in  the  osmotic  pressure, 
viscosity,  and  swelling  are  determined  by  differences  in  degree  of 
ionisation.  If  it  is  assumed  that  compounds  of  the  type  Ca(gelatin)9 
exist,  the  two  anions  of  which  can  form  one  aggregate  of 
two  gelatin  anions,  and  that  such  aggregates  can  form  larger  aggre¬ 
gates  of  four,  six,  and  eight  gelatin  anions,  every  one  of  which 
keeps  its  original  charge,  it  would  be  possible  to  account  for  the 
phenomena  observed.  J.  C.  D. 
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Bioelements  :  The  Chemical  Elements  of  Living  Matter. 

Ingo.  W.  D.  Hackh  (/.  Gen .  Physiol .,  1919,  1,  429 — 433). — The 
distribution  of  the  elements  which  enter  into  the  composition  of 
living  matter  is  considered  with  reference  to  a  new  periodic  classifi¬ 
cation  (Hackh,  A.,  1918,  ii,  306,  396).  J.  C.  D. 

An  Indicator  Method  of  Measuring  the  Consumption  of 
Oxygen.  W.  J.  V.  Osterhout  (J.  Gen.  Physiol.,  1918,  1, 
167 — 169). — The  blood  of  Limulus  when  shaken  with  air  absorbs 
oxygen  and  turns  blue.  In  the  presence  of  certain  organisms 
which  consume  oxygen,  it  is  quickly  decolorised.  A  method  is 
described  for  measuring  the  time  required  for  the  colour  change, 
from  which  the  rate  of  consumption  of  oxvgen  may  be  determined. 

J.  C.  D. 


Chemical  Studies  in  Physiology  and  Pathology.  VI.  The 
Biochemistry  of  Oxidation  (Cell  Respiration ;  Oxidising 
Enzymes  ;  The  Theory  of  Narcosis).  E.  Herzfeld  and  R. 

Klinger  ( Biochem .  Zeitsch 1919,  93,  324 — 352). — The  atoms  of 
the  oxygen  molecule  can  be  activated  by  the  formation  of  certain 
molecular  compounds.  In  aqueous  solution,  oxygen  may  form  a 


compound  represented  by  the  formula 


H 

H 


>o . 0 . O . ()<” 


This  linking  expresses  the  activity  of  the  complex  H404.  In  this 
manner,  complexes  can  be  formed  with  water  or  metals  in  the 
form  of  peroxides.  Oxygen  bound  in  this  manner  can  oxidise  to 
carbon  dioxide  and  water  many  organic  substances,  such  as  the 
lower  fatty  acids  or  their  salts,  without  assistance. 

The  oxidative  processes  of  the  body  are  concerned  with  the 
oxidation  of  simple  degradation  products  derived  from  the  com¬ 
plex  proteins,  fats,  and  polysaccharides,  and  for  this  purpose  the 
presence  of  oxygen  in  the  activated  form  is  sufficient.  The  assump¬ 
tion  of  the  existence  of  special  oxidising  enzymes  is  superfluous. 
The  relationship  of  these  processes  to  narcosis  and  respiration  is 
discussed.  J.  C.  D. 


The  Presence  of  Calcium  in  the  Red  Blood  Corpuscles 
of  Ox  and  Man.  David  Murray  Cowie  and  Henrietta  A. 
Calhoun  (J.  Biol.  Chem 1919,  37,  505 — 509). — The  red  blood 
corpuscles  contain  calcium,  but  in  a  somewhat  smaller  concentra¬ 
tion  than  the  serum  (compare  Marriott  and  Howland,  A.,  1918, 
u,  21).  J.  C.  D. 

Simultaneous  Oxidation  of  Blood  and  of  Dextrose. 

R.  Fosse  (Compt.  rend.,  1919,  168,  908 — 910.  Compare  A.,  1912, 
i,  541). — If,  under  suitable  conditions,  the  proteins  of  blood  and 
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dextrose  are  oxidised  simultaneously,  there  is  marked  formation 
of  carbamide.  The  yield  of  carbamide,  formed  by  the  oxidation 
of  blood  to  which  dextrose  has  been  added,  increases,  within  certain 
limits,  with  the  proportion  of  dextrose  and  oxygen  consumed. 
Under  suitable  conditions,  the  amount  of  carbamide  formed  may 
reach  to  40  grains  per  litre  of  blood.  W.  G. 

The  Nutritive  Value  of  the  Wheat  Kernel  and  its  Milling 
Products,  Thomas  B.  Osborne  and  Lafayette  B.  Mendel  [with 
the  co-operation  of  Edna  L.  Ferry  and  Alfred  J.  Wakeman] 
(J .  Biol.  Chem.y  1919,  37,  557 — 601). — The  proteins  of  the  entire 
wheat  kernel  are  not  greatly  inferior  for  maintenance  to 
caseinogen,  edestin,  or  even  to  the  total  proteins  of  milk,  but  they 
are  somewhat  superior  to  gliadin.  The  wheat  proteins  considered 
in  their  entirety  are  sufficient  for  the  growth  of  rats  if  consumed 
in  sufficient  amount.  The  quantity  required  is,  however,  relatively 
large  when  comparisons  with  proteins  such  as  caseinogen  are  made. 

The  “  crude  protein ”  of  commercial  wheat  embryo  meal  is  more 
efficient  for  maintenance  than  that  of  the  entire  kernel  or  of  the 
endosperm,  and  it  is  much  more  efficient  for  growth  than  endosperm 
protein.  The  protein  of  commercial  wheat  bran  ma}^  be  well 
utilised  (70— 75%)  by  the  rat,  and  if  eaten  in  sufficient  amount 
may  be  considered  somewhat  superior  to  that  of  commercial  embryo 
and  decidedly  superior  to  that  of  endosperm  in  promoting  growth. 

The  proteins  of  the  endosperm  are  adequate  for  maintenance, 
but  inadequate  for  growth.  Additions  of  meat,  milk,  and  eggs  to 
wheat  flour  greatly  enhance  the  value  of  the  proteins  of  the  latter 
foodstuff  for  growth. 

Commercial  wheat  embryo  is  rich  in  the  water-soluble  vitamin e, 
but  the  pure  isolated  embryos  do  not  appear  to  contain  it. 
Evidence  is  given  which  indicates  that  the  accessory  factor  is 
localised  in  the  endosperm,  although  it  is  not  uniformly  distributed 
throughout  it.  No  confirmation  of  the  existence  of  a  toxic  sub¬ 
stance  in  wheat  has  been  obtained  (compare  Hart,  Miller,  and 
McCollum,  A.,  1916,  i,  531). 

The  question  of  the  degree  to  which  wheat  should  be  milled  for 
general  purposes  is  fully  discussed,  and  the  conclusion  is  reached 
that,  except  in  special  cases,  little  can  be  gained  by  including  the 
bran  and  embryo  in  the  flour  when  this  is  used  under  the  dietary 
conditions  prevailing  in  the  United  States.  J.  C.  D. 

The  Origin  of  Formic  Acid  in  the  Organism.  E.  Salkowski 
( Zeitsch ,  physiol.  Chem .,  1919,  104,  161 — 174). — Oxidation  of 
glycerol  with  potassium  permanganate  in  acid  solution  may  yield 
as  much  as  24%  of  formaldehyde.  An  increased  excretion  of 
formic  acid  was  observed  to  follow  the  administration  of  glycerol. 
It  apparently  arises  by  the  intermediate  formation  of  form¬ 
aldehyde.  Glycerophosphoric  acid,  choline,  and  lecithin  all  yield 
formaldehyde  when  oxidised  by  potassium  permanganate  in  acid 
solution.  There  is  no  reason  to  suppose  that  the  formic  acid 
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excreted  in  the  urine  originates  from  one  source.  No  doubt 
carbohydrates,  glycerol,  and  lecithin  all  contribute  a  certain 
amount.  3%  Hydrogen  peroxide  will  oxidise  lecithin,  choline,  and 
glycerophosphoric  acid,  with  the  formation  of  formaldehyde. 


J.  C.  D. 


Bioluminescence.  VII.  Reversibility  of  the  Photogenic 
Reaction  in  Cypridina.  E.  Newton  Harvey  (<7.  Gen .  Physiol 
1918,  1,  133 — 145). — The  author  has  previously  described  two 
photogenic  substances  from  the  ostracod  crustacean  Cypridina 
hilgendorfii ,  photogenin,  which  is  destroyed  by  boiling*  and  is  non- 
dialysable,  and  photophelein,  which  is  stable  to  boiling  and  may 
be  dialysed  (A.,  1917,  i,  365).  It  is  now  suggested  that  photo¬ 
phelein  is  a  mixture  of  two  substances,  one  of  which  is  an  oxidisable 
substance  similar  to  luciferin  from  Pholas  dactylus  (Dubois,  A., 
1897,  ii,  112).  Photogenin  is  now  termed  lucif erase.  The  term 
photophelein  is  retained  for  a  substance  present  in  the  extracts 
which  acts  bv  setting  free  bound  or  adsorbed  luciferin.  The 
action  of  this  substance  may  be  imitated  by  sodium  chloride  crystals 
or  saponin.  Luciferin  is  oxidised  to  oxyluciferin ,  and  it  is  not 
believed  that  the  change  involves  a  fundamental  destruction  of 
the  molecule,  as  it  is  a  reversible  process.  The  change  is  not 
analogous  to  that  of  haemoglobin,  for  it  cannot  be  reversed  by 
reducing  the  partial  pressure  of  the  oxygen.  It  resembles  more 
closely  the  oxidation  of  methylene-blue.  The  conception  of  Dubois 
that  luciferin  is  formed  from  a  precursor  proluciferin  by  the  agency 
of  an  enzyme  colucif erase  is  held  to  be  incorrect,  and  the  correct 
explanation  is  believed  to  be  that  oxyluciferin  may  be  reduced  to 
luciferin  by  a  reducing  enzyme.  Oxyluciferin  will  pass  through 
a  porcelain  filter  and  is  dialysable.  Luciferin  does  not  exhibit 
reducing  properties  similar  to  those  of  dextrose.  J.  C.  D. 


Bioluminescence.  IX.  Chemical  Nature  of  Cypridina 
Luciferin  and  Cypridina  Luciferase.  E.  Newton  Harvey 
(J.  Gen.  Physiol .,  1919,  1,  269 — 293). — Of  a  large  number  of 
enzymes  investigated,  only  those  possessing  a  proteolytic  activity 
had  any  digestive  effect  on  luciferase,  whilst  none  had  any  action 
on  luciferin.  A  study  was  made  of  the  “salting  out’7  of  luciferin 
and  luciferase,  as  well  as  of  their  solubilities  in  various  solvents, 
and  their  behaviour  when  treated  with  certain  precipitants.  Both 
substances  are  somewhat  readily  adsorbed  by  bone-black,  kaolin, 
and  colloidal  ferric  hydroxide.  Consideration  of  the  results 
obtained  in  this  investigation  leads  to  the  opinion  that  luciferin 
is  a  protein  on  the  border-line  between  the  proteoses  and  peptones, 
whilst  luciferase  is  regarded  as  being  a  more  complicated  protein, 
but  not  a  globulin.  J.  C.  D. 

Pharmacology  of  the  Ureter.  VI.  Action  of  some 
Optical  Isomerides.  David  I.  Macht  (J.  Pharmacol,  and  Exp. 
Ther .,  1918,  12,  255 — 263). — /-Hyoscamine  and  /- hyoscine  stimulate 
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the  contractions  of  the  ureter,  whereas  ^-hyoscamine  and  cZ-hyoscine 
have  an  inhibitory  action.  The  action  of  atropine  appears  to  be 
a  summation  of  the  action  of  the  two  optically  active  varieties. 
Inactive  or  racemic  scopolamine  shows  an  inhibitory  action,  which 
is  ascribed  to  the  preponderating  effect  of  the  ^component. 
Z- Adrenaline  is  much  more  active  in  stimulating  ureteral  contrac¬ 
tions  and  raising  the  tone  of  the  ureters  than  the  racemic  variety. 
tZ-Adrenaline  was  not  examined.  Z-Camphor  produced  a  marked 
stimulation,  but  cZ-camphor  was  apparently  inactive.  The  effect 
of  the  racemic  form  is  represented  by  the  arithmetical  mean  of  the 
two  components.  J.  C.  D. 

Isomerism  and  Anaesthetic  Action.  J.  Morgenroth  (Ber. 
Beut.  pharm .  Ges.f  1919,  29,  233 — 250). — Comparison  of  the 
anaesthetic  action  of  eucupine  (tsoamylhydrocupreine)  dihydro* 
chloride  and  imamylafwhydroquinidine  dihydrochloride  shows  a 
quantitative  difference  between  the  activity  of  the  stereoisomerides, 
the  former  being  about  twice  as  potent  as  the  latter.  Experiments 
with  eucupine  dihydrochloride  and  eucupinotoxin  hydrochloride  at 
different  concentrations  prove  both  structural  isomerides  to  have 
anaesthetic  action.  The  latter  does  not  appear  to  depend  on  the 
intact  quinuclidine  nucleus,  since  a  pronounced  increase  in 
anaesthetising  action  is  coincident  with  rupture  of  the  carbon- 
nitrogen  bond.  The  corresponding  toxin  is  far  more  potent  than 
eucupine,  and  forms  the  most  powerful  anaesthetic  known  (forty 
to  fifty  times  stronger  than  cocaine).  It  has  the  power  of  pro¬ 
ducing  prolonged  anaesthesia. 

The  author  is  led  to  the  conclusion  that  the  chemotherapeutic 
action  towards  trypanosomes,  the  disinfecting  action  towards 
different  bacteria,  and  the  anaesthetic  action  are  common  to  the 
quinotoxins  and  to  the  original  alkaloids,  and  that  comparatively 
all  three  functions  are  exerted  to  a  greater  degree  by  the  latter. 
The  difference  in  activity  of  ethylhydrocupreine  and  ethylhydro- 
cupreinotoxin  towards  pneumococci  appears  to  be  an  exception. 
Anaesthetic  action  does  not  appear  to  depend  actually  on  space 
arrangement,  since,  as  shown  by  the  above  experiments,  the  differ¬ 
ences  are*  only  quantitative.  In  one  instance  quoted  in  the  litera¬ 
ture,  that  of  benzoyl tropeine  and  benzoyl-^-tropeine,  a  marked 
difference  in  anaesthetising  action  has  been  attributed  to  difference 
in  spatial  configuration ;  re-examination  of  these  substances  has 
failed  to  disclose  any  difference  in  their  activity.  H.  V. 

Secondary  Action  of  Arsenic  and  Salicylic  Acid  Prepara¬ 
tions  on  the  Normal  Stomach.  Bruno  Leichtentritt  (Zeitsch. 
physiol .  Chem .,  1919,  1Q4,  154 — 160). — According  to  Klosman 
(A.,  1912,  ii,  965),  sodium  salicylate  causes  a  decreased  secretion 
of  gastric  juice.  This  was  not  confirmed,  for  it  was  found  that 
aspirin,  sodium  salicylate,  and  salol  caused  an  increased  flow.  His 
results  with  Fowler’s  solution  (liq.  potass,  arsenic)  are,  however, 
confirmed.  This  preparation,  as  well  as  certain  organic  arsenic 
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preparations,  such,  as  elarson  and  arsacetin,  increased  the  flow  of 
gastric  juice.  A  similar  result  was  obtained  by  the  administration 
of  preparations  containing  both  iron  and  arsenic.  J.  C.  D. 

A  New  Instance  of  £  Oxidation  in  the  Animal  Body. 

Karl  Thomas  and  Herbert  Schotte  ( Zeitsch .  physiol.  Chem.f 
1919,  104,  140 — 153). — Oral  administration  of  p-toluenesulphonyl- 
sarcosine  to  rabbits  results  in  80%  being  excreted  in  the  urine  un¬ 
changed  ;  4%  is  oxidised  to  the  bibasic  acid, 

C02H  •  C6H4  •  S02*  NMe  •  CH2*  C02H . 

81%  of  benzenesulphonylsarcosine  administered  in  the  same 
manner  was  recovered  from  the  urine. 

e-Benz enesulph onyl- e-met hylaminoh exoic  acid , 

C6H5*S02*NMe-[0H2]5*C02H, 

prepared  from  e-methyl-leucine,  crystallises  from  methyl  formate 
and  light  petroleum  in  slender,  white  needles,  m.  p.  57°.  When 
administered  to  rabbits,  44%  was  recovered  from  the  urine  as 
y-benzenesulphonylmethylaminobutyric  acid,  oxidation  having 
occurred  at  the  /3-carbon  atom. 

Benzene sulph o rbylaminob u tyri c  acid,  C6H5 •  S02* N H •  [C Ha] 3* C 02H , 
has  m.  p.  91 — 92°.  When  methylated  with  methyl  sulphate,  it 
yields  benzenesulphonylmethylaminobutyjdc  acid,  m.  p.  84 — 87°. 
This  substance  was  recovered  unchanged  from  the  urine  after 
administration  to  rabbits.  J.  C.  D. 

Detoxication  of  Inhaled  Hydrogen  Cyanide  by  Sodium 
Thiosulphate.  E.  Teichmann  and  W.  Nagel  (Biochem.  Zeitsch 
1919,  93,  312 — 323). — The  observation  of  Lang  (Arch.  exp.  Path . 
Pharm .,  1895,  36,  75)  that  sodium  thiosulphate  can  protect 
animals  against  the  toxic  effects  of  hydrogen  cyanide  is  con¬ 
firmed.  The  salt  is  efficient  as  an  antidote  when  the  poison  is 
inhaled  by  animals.  It  will  be  necessary  to  establish  that  sodium 
thiosulphate  is  not  toxic  for  man  before  the  therapeutic  application 
can  be  made.  J.  C.  D. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influence  of  Different  Agents  on  the  Saccharifying  and 
Fermenting  Powers  of  Mucor  Boulard.  Bettinger  and 
Delavale  (Bull.  Assoc.  Chim.  Suer.,  1918,  35,  114 — 129).— In 
experiments  on  the  cultivation  of  Mucor  Boulard  on  sugared 
extract  of  malt  combs,  the  development  of  acid  was  found  to  be 
in  direct  proportion  within  limits  to  the  access  of  air  and  the  sugar 
content.  Comparatively  low  temperatures  gave  the  highest  results. 
Succinic  acid  is  the  only  non-volatile  acid  formed,  whilst  acetic 
acid  mainly  constitutes  the  volatile  acidity.  Nitrogenous  matter 
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at  first  retards,  but  later  accelerates,  saccharification,  peptone  and 
asparagine  giving  the  best  results,  whereas  ammonium  sulphate 
has  a  comparatively  slight  effect  in  this  direction.  Calcium  and 
potassium  phosphates,  and  to  a  less  degree  ammonium  phosphate, 
accelerate  saccharification,  but  sodium  phosphate  produces  little 
or  no  result.  J.  P.  O. 

The  Sensitiveness  of  Living  Yeast  to  H’  and  OH*  Concen 
tration.  H.  von  Euler  and  F.  Emberg  ( Zeitsch .  Biol.,  1919,  69, 
349 — 364). — Fermentation  by  the  living  cell  is  not  effected  solely 
by  zymase,  but  is  bound  up  to  a  large  extent  with  the  life  of  the 
cell  itself.  From  the  investigation  of  a  bottom  yeast,  it  is  shown 
that-  the  sensitiveness  to  acid  and  alkali  of  the  process  of  inversion 
by  the  living  yeast  cell  is  not  appreciably  different  from  the 
sensitiveness  of  the  isolated  enzyme.  It  is  therefore  possible  to 
conclude  that  the  enzyme  exists  in  the  free  state  in  the  cell.  The 
influence  of  growing  the  bottom  yeast  at  different  hydrogen-ion 
concentrations  3*5 — 3‘8  and  6' 6 — 7*2)  on  the  characteristic 
cellular  activities  has  been  studied.  The  inverting  action  was 
little  affected,  but  appreciable  changes  in  the  rate  of  growth  and 
composition  of  the  cells  were  noted.  J.  C.  D. 

Changed  Course  of  Alcoholic  Fermentation  in  an  Alkaline 
Medium.  Alice  Oelsner  and  Alfred  Koch  ( Zeitsch .  physiol 
Chem.y  1919,  104,  175 — 181). — The  authors  have  failed  to  confirm 
the  statements  of  Wilenko  (A.,  1917,  i,  680)  that  the  course  of  the 
fermentation  of  sugar  in  an  alkaline  phosphate  medium  is  changed 
and  that  no  carbon  dioxide  is  formed  under  those  conditions.  The 
alkalinity  delays  the  fermentation,  but  alcohol  and  carbon  dioxide 
are  always  obtained.  The  observation  of  Neuberg  and  Farber 
(A.,  1917,  i,  502)  that  more  aldehyde  is  produced  when  the  ferment¬ 
ation  is  conducted  in  an  alkaline  medium  is  confirmed. 

J,  C.  D. 

The  Temperature-coefficient  of  Photosynthesis.  W.  J.  V. 

Osterhout  and  A.  R.  C.  Haas  (J.  Gen.  Physiol.,  1919,  1, 
295 — 298). — The  temperature-coefficient  of  photosynthesis  in  Viva 
ri gida  between  17°  and  27°  is  1*81.  It  is  suggested  that  photo¬ 
synthesis  involves  catenary  reactions  of  the  type  S  — >  M  — >  P ,  in 
which  S  represents  a  substance  which,  under  the  influence  of  light, 
breaks  down  to  form  M ;  this  in  turn  forms  P,  the  amount  of  which 
is  proportional  to  the  amount  of  photosynthesis.  If  the  reaction 
8  — >  M  is  more  rapid  than  M  — >  P,  the  speed  of  the  reaction  as  a 
whole  will  depend  chiefly  on  the  speed  of  the  change  M  — >  P. 

The  effect  on  the  whole  reaction  of  a  rise  of  temperature  will 
therefore  depend  chiefly  on  its  effect  on  the  second  reaction.  It 
is  therefore  not  surprising  to  find  a  high  temperature-coefficient 
for  photos vnthesis.  Analogous  cases  exist  in  photochemistrv* 

J.  C.  D. 
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Permeability  in  Plants,  W.  J.  Y.  Osterhout  (/.  Gen. 
Physiol.,  1919,  1,  299— 304).— Certain  conclusions  concerning  the 
behaviour  of  protoplasm  drawn  from  the  results  of  experiments  on 
Laminaria  A  gardltii  (compare  A.,  1918,  i,  470)  have  been  con¬ 
firmed  by  experiments  with  a  red  alga  ( Rhodymenia  'pal  mat  a),  a 
green  alga  (Viva  rigida ),  and  a  flowering  plant  ( Zostera  marina). 

J.  C.  D. 

Decrease  of  Permeability  and  Antagonistic  Effects  caused 
by  Bile  Salts.  \V.  J.  Y.  Osterhout  ( J .  Gen .  Physiol .,  1919, 
1,  405 — 408). — The  results  of  experiments  on  the  electrical  con¬ 
ductivity  of  Laminaria  indicate  that  sodium  taurocholate  is  able 
to  produce  a  decrease  in  permeability  and  to  antagonise  sodium 
chloride.  This  confirms  the  hypothesis  that  antagonistic  relations 
can  be  predicted  from  studies  on  the  permeability  of  pure  sub¬ 
stances.  J.  C.  D. 

A  Comparison  of  Permeability  in  Plant  and  Animal 
Cells.  W.  J.  Y.  Osterhout  (J.  Gen.  Physiol ,  1919,  1,  409 — 413). — 
The  author  has  made  quantitative  studies  of  the  permeability  of 
plant  cells  as  represented  by  Laminaria ,  and  animal  cells  as  repre¬ 
sented  by  the  skin  of  frogs  ( Eana  pipiens).  Both  tissues  showed  a 
closely  similar  behaviour,  and  this  agreement  Indicates  that  the 
conclusions  drawn  from  a  study  of  Laminaria  are  of  general 
application.  It  would  appear  that  the  physiological  characteristics 
brought  to  light  by  these  studies  belong  to  the  fundamental 
properties  of  protoplasm.  J.  C.  D. 

Effect  of  certain  Compounds  of  Barium  and  Strontium 
on  the  Growth  of  Plants.  J.  S.  McHargue  (/.  Agric.  Res., 
1919,  16,  183 — 194). — Barium  or  strontium  carbonate  in  the 
absence  of  calcium  carbonate  is  toxic  to  plants,  the  former  having 
a  greater  toxicity  than  the  latter,  but  in  the  presence  of  calcium 
carbonate  they  appear  to  exert  a  distinct  stimulating  influence 
on  the  growth  of  the  plants  studied.  Barium  sulphate  is  much 
more  toxic  than  barium  carbonate.  Neither  barium  nor  strontium 
can  replace  calcium  as  a  plant  food.  The  root  growth  is 
accelerated  in  all  cases  where  barium  or  strontium  carbonate  is 
added  to  the  sand  in  which  the  plants  are  growing.  AY.  G. 

The  Identification,  Localisation,  and  Distribution  of  Oxalic 
Acid  [Soluble  Oxalates]  in  Plants.  Norbert  Patschovsky 
(. Ber .  Beut.  hot.  Ges 1918,  36,  542 — 548). — The  usual  method  of 
detecting  the  presence  of  soluble  oxalates  in  cell  sap  by  means  of 
potassium  salts  suffers  under  the  disadvantages  that  the  potassium 
oxalate  crystals  are  not  very  characteristic,  and  that  they  are  liable 
to  be  completely  obscured  by  co-precipitated  tannins.  The  author 
finds  ferrous  sulphate  or  ferrous  ammonium  sulphate  to  be  a  more 
suitable  reagent;  the  not  too  thin  section  is  immersed  on  an  object- 
glass  in  an  acetic  acid  solution  of  the  ferrous  salt  (10%),  covered 
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with  a  slip,  and  gently  warmed  to  expel  air;  in  the  presence  of 
oxalates,  ferrous  oxalate  separates  after  a  time  in  crystals,  the  size 
of  which  is  about  15  x  9  jul.  Larger  crystals  may  be  obtained  by 
delaying  the  separation  by  addition  of  sodium  acetate,  sucrose,  or 
gelatin. 

The  localisation  of  oxalates  is  best  effected  by  injecting  a  highly 
concentrated  ferrous  solution  into  the  plant  by  means  of  an  air 
pump ;  under  these  conditions,  precipitation  of  ferrous  oxalate 
occurs  within  the  cell,  whilst  with  less  concentrated  solutions  the 
oxalates  diffuse  through  the  cell  wall,  and  precipitation  takes  place 
in  the  intercellular  region. 

The  ferrous  reagent  has  the  further  advantage  of  allowing  a 
simultaneous  detection  of  tannins. 

The  author  has  applied  the  method  to  a  large  number  of  plants ; 
for  details,  the  original  paper  must  be  consulted.  H.  W. 

Action  of  Coal  Gas  on  Plants.  V.  Action  on  Trees. 
Hydrocyanic  Acid  as  the  iliost  Detrimental  Constituent  of 
Gas.  <J.  Wehmer  ( Ber .  dent.  Bot,  ties.,  19 1 8,  36,  460 — 464. 
Compare  A.,  1917,  i,  618;  this  vol.,  i,  114). — Continuing  his 
previous  experiments  on  the  action  of  coal  gas  on  the  root  systems 
of  trees,  the  author  now  finds  that  in  many  instances  in  which  the 
detrimental  action  is  not  immediately  apparent,  the  effects  are 
observed  at  the  end  of  the  period  of  winter  rest,  when  in  almost 
every  instance  the  tree  is  killed.  The  most  detrimental  con¬ 
stituent  of  coal  gas  is  now  proved  to  be  hydrogen  cyanide;  the 
toxicity  of  gas-water  is  shown  to  be  exactly  similar  to  that  of  a 
hydrocyanic  acid  solution  of  equivalent  concentration,  and,  further, 
the  violent  toxic  action  of  coal  gas  is  not  observed  if  the  gas  is 
passed  through  a  solution  of  alkali  hydroxide  and  ferrous  sulphate. 
Cress  is  extraordinarily  sensitive  to  minute  traces  of  hydrocyanic 
acid.  H.  W. 

A  Purely  Mineral  Solution  Capable  of  Assuring  the 
complete  Evolution  of  Maize  Cultivated  and  Sheltered  from 
Bacteria.  P.  Maze  {Ann.  Inst .  Pasteur ,  1919,  33,  139 — 173). — 
From  a  series  of  water-culture  experiments,  the  author  finds  that, 
in  addition  to  nitrogen,  phosphorus,  potassium,  calcium,  mag¬ 
nesium,  sulphur,  iron,  chlorine,  silicon,  manganese,  and  zinc,  boron, 
aluminium,  fluorine,  and  iodine  are  equally  essential  to  the  develop¬ 
ment  of  maize.  Organic  substances,  excluding  the  organic  reserves 
of  the  seed,  although  not  indispensable,  exert  a  beneficial  influence 
on  the  growth  of  the  plant  when  added  to  the  mineral  nutrient 
solution.  It  is  advisable  that  the  iron  should  be  present  in  the 
ferric  state  in  the  culture  solution,  or  that  some  oxidising  agent 
should  be  present.  Insufficient  aeration  of  the  culture  solution 
exerts  an  unfavourable  influence  on  the  vegetation.  W.  G. 
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Electrolytic  Preparation  of  Chloroform.  Josef  Feyer 
(Zeitsch.  Elektrochem 1919,  25,  115—145). — The  electrolytic 
preparation  of  chloroform  from  alcohol  and  from  acetone  has  been 
investigated  under  various  conditions,  particularly  in  solutions  of 
alkali  chlorides  and  chlorides  of  the  alkaline  earth  metals.  It  is 
shown  that  the  methods  put  forward  in  the  literature  for  the 
electrolytic  preparation  of  chloroform  from  acetone  are  inaccurate 
in  their  details  on  account  of  imperfect  methods  of  analysis.  It  is 
also  shown  that  the  present  methods  of  isolating  the  chloroform 
are  imperfect;  this  applies  both  to  the  method  of  absorption  of 
the  chloroform  in  alcohol  and  to  the  distillation  method.  Both 
methods  involve  considerable  loss  of  material.  Pure  chloroform 
can  only  be  directly  obtained  by  freezing  it  out  of  its  mixture  with 
hydrogen  by  means  of  solid  carbon  dioxide  and  ether.  The  present 
methods  of  electrolysis  are  inefficient,  because  the  alkali  produced 
in  the  process  decomposes  considerable  quantities  of  chloroform. 
By  using  a  neutralisation  cathode,  it  is  possible  to  prepare  chloro¬ 
form  from  acetone  in  yields  amounting  to  65%  of  the  current. 
When  platinum  electrodes  are  used,  a  material  yield  of  75—80% 
is  obtained  with  a  current  density  of  1*1  amp./sq.  cm.  at  the  anode 
and  0*5  amp./sq.  cm.  at  the  cathode.  The  primary  reaction  in 
the  electrolysis  is  the  formation  of  hypochlorite,  which  is  followed 
by  the  reaction  CH3-CO-CH3+  3HOC1-  CHC13+  CH3-C02H  + 
2H20.  Methyl  ethyl  ketone  and  higher  ketones  react  in  the  same 
way  with  electrolytic  hypochlorite.  The  method  for  the  prepara¬ 
tion  of  chloroform  from  alcohol  put  forward  by  Trechzinsky  (A., 
1907,  i,  270)  is  criticised  and  shown  to  be  inaccurate.  In  the 
case  of  alcohol,  it  is  also  possible  by  the  introduction  of  a  neutral¬ 
isation  cathode  to  obtain  considerable  yields  of  chloroform  at 
temperatures  between  25°  and  35°  when  a  current  density  of 
1  amp./sq.  cm.  is  used  on  the  anode  and  1'5  amp./sq.  cm.  on  the 
cathode.  A  current  yield  of  77%  and  a  material  yield  of  82% 
were  obtained  under  these  conditions.  The  maximum  yield  is 
obtained  at  temperatures  between  25°  and  30°.  The  preparation 
of  chloroform  from  acetone  or  alcohol  in  calcium  chloride  solution 
only  proceeds  well  when  specially  prepared  nickel  or  copper 
cathodes  are  used.  These  electrodes  are  prepared  by  immersing 
ordinary  nickel  or  copper  electrodes  in  concentrated  nitric  acid  for 
a  few  moments  and  then  washing  with  water.  Using  these  elec¬ 
trodes,  a  current  yield  of  71%  and  a  material  yield  of  80%  were 
obtained  from  acetone  in  calcium  chloride,  whilst  with  alcohol  in 
calcium  chloride  the  material  yield  was  99%  and  the  current  yield 
90%.  The  formation  of  chloroform  from  alcohol  occurs  in  three 
stages:  first,  an  oxidation  of  the  alcohol  to  aldehyde;  secondly,  a 
formation  of  hypochlorite;  and  thirdly,  an  interaction  between  the 
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aldehyde  and  the  hypochlorite:  (i)  CH3’CH2’OH  p  HOC1  ~~ 
CHpCHO  +  H90  +  HC1;  (ii)  OH;  +  CL>  -  H‘  +  Cl'  p  CIO'; 
(iii)  CH8-CH0p3H0Cl  =  CHCl3pHC02Hp2H20;  (iv)  H-C02H  + 
H0Cl  =  C02pH20pHCl.  It  is  shown  that  equation  (i)  is  partly 
replaced  by  the  reaction  CH3*CH9*OH  p  0  =  CH3*CHO  p  H20. 

J.  F.  S. 

Substitution  by  Halogens  in  the  Aliphatic  Series.  Ossian 

Aschan  ( Finska  Kern.  Medd.}  1918,  10  pp. ;  from  Ghevi .  Zentr 
1919,  i,  221). — -The  catalytic  influence  of  light  on  the  process  of 
chlorination  probably  depends  on  the  formation  of  the  complex, 
Cl3,  in  illuminated  chlorine.  The  catalysing  action  of  water  is 
attributed  to  the  production  of  a  hydrate,  H20C12  P  AEIaO,  which 
only  actually  separates  below  0°,  but  is  assumed  to  be  capable  of 
transitory  existence  at  a  higher  temperature.  The  presence  of 
water  during  chlorination  is  particularly  advantageous  in  the  treat¬ 
ment  of  readily  volatile  hydrocarbons.  The  method  of  moist 
chlorination  has  been  applied  in  particular  to  substituted  hydro¬ 
carbons,  such  as  ethyl  chloride,  isoamyl  chloride,  ethylene  chloride, 
chloroform,  propyl  bromide,  ethylene  bromide,  ethyl  iodide,  toluene, 
and  xylene.  H.  W. 

Organic  Chemical  Reagents.  IV.  The  Preparation  of 
Alkyl  Iodides.  Roger  Adams  and  V.  Voorhees  ( J .  Amer.  Chem . 
Soc.,  1919,  41,  789 — 798).— The  usual  laboratory  methods  for  the 
preparation  of  the  alkyl  iodides  are  unsuitable  when  dealing  with 
large  quantities  of  material.  The  rapid  preparation  of  methyl, 
ethyl,  n-butyl  and  isoamyl  iodides  (in  quantities  of  3—4  kilos.) 
according  to  a  modification  of  Walker’s  method  (T.,  1892,  61, 
717)  is  fully  described,  along  with  a  detailed  account  of  the 
apparatus  employed.  ^-Propyl  iodide  was  prepared  in  smaller 
amount. 

The  suitable  alcohol  is  heated  in  a  large,  round-bottomed  flask 
of  about  12  litres  capacity  with  a  mixture  of  approximately  equal 
amounts  of  red  and  yellow  phosphorus.  The  vapours  evolved  are 
condensed  in  contact  with  iodine,  and  are  then  returned  to  the 
flask.  The  use  of  a  certain  amount  of  yellow  phosphorus  is  par¬ 
ticularly  advantageous,  the  reaction  then  being  instantaneous  and 
the  colour  of  the  iodine  disappearing  immediately  on  reaching  the 
reaction  flask.  During  the  subsequent  distillation  of  the  alkyl 
iodides,  the  troublesome  frothing  which  occurs  when  only  red 
phosphorus  is  employed  is  absent.  Further  quantities  of  iodine  can 
be  introduced  without  dismantling  the  apparatus,  and  it  is  possible 
to  prepare  more  than  6  kilos,  of  crude  iodide  in  a  day,  using 
enough  phosphorus  and  alcohol  for  four  portions  of  iodine  of 
H  kilos,  each.  Five  such  apparatus  can  easily  be  run  simul¬ 
taneously,  producing  30  kilos,  of  crude  product  in  a  day. 

In  the  case  of  butyl  and  amyl  alcohols,  the  reaction  proceeds 
extremely  readily,  owing  to  the  great  solvent  action  of  these  com¬ 
pounds  on  iodine  at  their  boiling  point.  A  small  amount  of  yellow 
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phosphorus  is  always  left  behind,  but  phosphonium  compounds  do 
not  appear  to  be  formed.  The  yields  are  in  every  case  90- — 100% 
of  the  theoretical. 

In  the  preparation  of  the  lower  alkyl  haloids,  a  large  excess  of 
alcohol  may  be  used,  but  in  the  case  of  the  higher  alcohols  this 
must  be  avoided,  as  otherwise  difficulties  arise  in  the  purification 
of  the  product.  F.  C. 

Nitroethylene.  Heinrich  Wieland  and  Euklid  Sakellarios 
(Her.,  1919,  52,  [2?],  898—904). — •Nitroethylene  can  be  prepared 
in  50%  yield  by  the  dehydration  of  j8-nitroethyl  alcohol  by  phos¬ 
phoric  oxide  or  sodium  hydrogen  sulphate;  it  is  an  almost  colour¬ 
less,  mobile  liquid,  b.  p.  98*5°,  D13'8  1*073,  the  vapour  of  which 
violently  attacks  the  eyes  and  throat.  It  readily  undergoes  poly¬ 
merisation  ;  this  occurs  slowly  when  the  pure  substance  is  pre¬ 
served,  more  rapidly  on  exposure  to  light.  The  process  is  remark¬ 
ably  catalysed  by  water,  so  that  a  freshly  prepared  aqueous  solu¬ 
tion  of  the  substance  becomes  cloudy  almost  immediately,  and  the 
separation  of  the  polymeride  is  complete  in  a  few  minutes  (the 
substance  cannot  be  depolymerised  to  nitroethylene  by  heat) ;  poly¬ 
merisation  is  retarded  by  acid,  but  in  these  circumstances  a  slow 
reaction  with  water  occurs,  with  formation  of  jB-nitroethyl  alcohol. 
With  alkali,  polymerisation  occurs  with  explosive  violence.  Reduc¬ 
tion  with  stannous  chloride  and  hydrochloric  acid  yields  acet¬ 
aldehyde  and  hydroxylamine,  whilst  with  zinc  dust  and  acetic  acid 
ethylamine  is  produced.  Nitroethylene  unites  immediately  with 
bromine  in  ethereal  solution,  yielding  nitroethylene  dabromid e , 
colourless  liquid,  b.  p.  97°/21  mm.,  and  with  aniline  giving 
N -fi-nitroethylaniline,  NHPh*CH2*CHYN02,  colourless  leaflets, 
m.  p.  37°  (the  hydrochloride  is  described). 

[With  E.  Blumich.] — Attempts  to  prepare  nitroethylene  by  the 
elimination  of  hydrogen  bromide  from  bromonitroethane  by  methyl- 
alcoholic  potassium  hydroxide  were  unsuccessful,  the  products  being 
potassium  bromide,  potassium  nitrite,  and  the  potassium  salt  of 
dinitroethane,  shining,  golden  needles  which  explode  at  about 
150°;  aa -dimtroethane  has  b.  p.  72°/ 12  mm.  H.  W. 

The  Specific  Gravity  and  Refractive  Power  of  Solutions 
of  Glycerol.  H.  Wolff  ( Zeitsch .  angeiv.  Chem.y  1919,  32,  1, 
148). — The  author  has  determined  the  density  and  refractive  indices 
of  solutions  in  water  of  an  extremely  pure  sample  of  glycerol,  with 
the  following  results : 

86%  Solution.— D^l *2294,  <’5  1*4545,  <  1*4537,  <7'5  1*4533  ; 

change  in  refractive  index  per  °C.,  2‘8xl0“4. 

76*77%  Solution.— Djf  1*2043,  DJ*  1*2036,  D®  1*1998,  the 
coefficient  of  expansion  being  0*000463.  n™  1*4401,  n J;5  1*43945, 
n^'5  1*4388;  change  in  refractive  index  per  °C  =  2*6  x  10~4. 

The  results  agree  very  closely  with  those  contained  in  Gerlach's 
table,  but  not  so  closely  with  those  of  Lenz,  Strohmer,  and  Skalweit, 
although  there  is  fair  agreement  with  the  latter.  J.  S.  G.  T. 
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New  Initial  Materials  for  the  Preparation  of  Allyl 
Compounds.  Ossian  Aschan  (Finska  Kerri .  Medd.,  1918,  3  pp., 
from  Chem.  Zentr.y  1919,  i,  221).- — A  mixture  of  glycerol  and 
formic  acid  (95%)  is  heated  for  four  hours  under  reflux  in  the 
presence  of  a  small  quantity  of  ammonium  chloride  as  catalyst, 
and  the  product  is  fractionally  distilled.  At  above  190°,  the 
glycerol  diformin  primarily  formed  breaks  down  into  allyl  formate, 
water,  and  carbon  dioxide,  and  decomposition  is  complete  at  260°. 
Allyl  chloride  is  obtained  in  good  yield  when  cold  allyl  formate 
containing  10%  of  dissolved  zinc  chloride  is  treated  with  hydrogen 
chloride  and  the  mixture  is  subsequently  heated  on  the  water- 
bath.  H.  W. 

Action  of  Heat  on  the  Alkali  and  Alkali  Earth  Methyl 
Sulphates.  J.  Guyot  and  L.  J.  Simon  (Comjpt,  rend,,  1919,  168, 
1054 — 1056). — Potassium  methyl  sulphate  when  heated  at  220°, 
rising  slowly  to  280°,  is  decomposed  almost  quantitatively  into 
potassium  pyrosulphate  and  methyl  ether.  At  a  slightly  lower 
temperature  sodium  methyl  sulphate  behaves  similarly,  but  at  the 
higher  temperature  7%  of  the  salt  is  decomposed  into  sodium  sul¬ 
phate  and  methyl  sulphate.  This  second  reaction  with  the 
formation  of  the  two  sulphates  is  the  principal  one,  and  occurs 
below  200°  in  the  case  of  calcium,  barium,  and  lithium  methyl 
sulphates,  and  slowly  in  the  cold  in  a  desiccator  in  the  case  of 
strontium  methyl  sulphate.  W.  G. 

Alcoholysis.  Ad.  Grun,  Franz  Wittka,  and  Emil  Kunze  {Chem, 
Umschau  Fett-Ind .,  1917,  24,  15 — 16,  31 — 34;  from  Chem,  Zentr 
1919,  i,  222—223). — The  authors  have  investigated  the  direct  con¬ 
version  of  fats  into  the  ethyl  esters  of  their  fatty  acids  by  boiling 
them  with  alcohol  containing  a  small  amount  of  mineral  acid. 
Alcoholysis  in  an  acid  medium  is  found  to  be  a  consecutive  process, 
thus  showing  that  the  hydrolysis  of  fats  proceeds  by  separate  steps 
in  every  case.  Pure  tristearin  was  obtained  by  the  catalytic  reduc¬ 
tion  of  almond  or  sesame  oil  and  removal  of  oleodistearin  and  free 
fatty  acid  by  washing  with  light  petroleum  and  boiling  with 
alcohol.  The  best  results  were  obtained  when  tristearin  (100 
parts)  was  heated  for  three  hours  with  a  1%  solution  of  sulphuric 
acid  in  absolute  alcohol  (150  parts).  The  product  consisted  of  a 
mixture  of  mono-,  di-,  and  tri-stearin  and  ethyl  stearate,  from 
which  the  tristearin  could  readily  be  removed  by  crystallisation 
from  alcohol;  the  separation  of  the  other  components  was  effected 
after  distillation  of  ethyl  stearate  under  diminished  pressure,  and 
was  best  accomplished  by  a.  frequent  change  of  solvent  (alcohols 
in  which  monostearin  is  most  readily,  and  light  petroleum  in  which 
it  is  least  readily,  soluble).  Three  thousand  grams  of  tristearin 
yielded  400  grams  of  unchanged  material  (after  repeated  alco¬ 
holysis  of  the  fraction  which  had  escaped  action  in  the  first  treat¬ 
ment),  300  grams  of  distearin,  200  grams  of  monostearin,  more 
than  1200  grams  of  ethyl  stearate,  and  600  grams  of  mixed  frac- 
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tions.  The  distearin  fraction  had  m.  p.  74*5°,  75°,  75*5°  (it 
should  be  noted  that  a  molar  mixture  of  mono-  and  tri-stearin  has 
the  same  m.  p.  as  distearin);  it  was  converted  by  thionyl  chloride 
into  distearochlorohydrin,  m.  p.  56°,  described  by  Grim  and 
Theimer,  and  appears  to  be  the  a/3-distearin.  The  monostearin 
fraction  was  composed  of  indistinct  crystals,  m.  p.  79 — 80°, 
hydroxyl  number,  311 '4.  H.  W. 

Chemistry  of  the  Glutaconic  Acids.  XI.  The  Occurrence 
of  1  :  3-Addition  to  the  Normal  Form.  Jocelyn  Field  Thorpe 

(T.,  1919,  115,  679—686). 

Lactonic  Acids.  Bror  Holmberg  (Svensk.  Kem.  Tidskr 1918, 
30,  190—205,  215—222;  from  Chem .  Zentr .,  1919,  i,  223 — 224).— 
In  extension  of  his  work  on  the  Walden  inversion,  the  author  has 
investigated  the  stereochemical  and  kinetic  behaviour  of  lactonic 
acids.  .The  hydrolysis  of  malic  acid  lactone  has  been  examined 
from  these  points  of  view,  and,  since  the  behaviour  of  /3-lactones 
differs  in  several  respects  from  that  of  y-lactones,  the  work  has 
also  been  extended  to  paraconic  acid. 

r -Malic  acid  lactone ,  shining  leaflets  or  thin  plates,  m.  p.  64 — 65°, 
is  prepared  by  the  action  of  moist  silver  oxide  on  r-iodosuccinic 
acid  ;  d -malic  acid  lactone ,  colourless  syrup,  [a]D+41°,  in  aqueous 
solution  (2*5%),  is  similarly  obtained  from  Z-iodosuccinic  acid.  The 
rate  of  hydrolysis  was  measured  by  dissolving  the  crude  acid  in 
water  or  dilute  nitric  acid  of  the  desired  concentration  and  esti¬ 
mating  the  amount  of  lactone  in  the  solution  by  heating  a 
measured  portion  until  hydrolysis  was  complete  and  determining 
the  increase  in  acidity  by  titration.  Autohydrolysis  is  a  rather 
slow,  unimolecular  change ;  nitric  acid  somewhat  increases  the 
velocity  of  action.  In  acid  solution,  cZ-malic  acid  lactone  yields  a 
mixture  of  r-  and  Z-malic  acids,  whilst  almost  pure  (Amalie  acid  is 
formed  in  alkaline  solution. 

The  formation  of  paraconic  acid  by  elimination  of  bromine  from 
salts  of  itabromopyrotartaric  acid  is  a  unimolecular  change  which 
is  not  reversible  in  dilute  solution.  As  acid  salt  and  to  a  still  greater 
extent  as  free  acid,  itabromopyrotartaric  acid  is  onlv  slowly  con¬ 
verted  into  its  lactone.  Silver  salts  catalyse  the  elimination  of 
bromine  in  acid  solution.  The  formation  of  paraconic  acid  from 
itamalic  acid  is  reversible.  Acid  salts  of  itamalic  acid  are  only 
slowly  converted  into  paraconic  acid,  and  this  is  also  true  of  the 
reverse  action  in  neutral  solution.  Lactone  formation  and  hydro- 
lvsis  are  catalysed  by  hydrogen  ions.  The  affinity  constants  of 
itamalic  acid  and  paraconic  acid  are  approximatelv  iT  — 0*0003 — 
0*0004.  The  hydrolysis  of  paraconic  acid  by  alkali  is  a  bimolecular 
reaction.  H.  W. 

Action  of  Gallon  Disulphide  on  Nitromethane.  Erich 
Freund  ( Ber .,  1919,  52,  [7?1,  542 — 544). — A  mixture  of  nitro- 
methane  and  carbon  disulphide  reacts  with  alcoholic  potassium 


ABSTRACTS  OF  CHEMICAL  PARERS. 


hydroxide  to  give  potassium  nitrodithioacetate,  as  a  brown,  crystal¬ 
line  precipitate,  decomp.  203*5°.  When  heated  with  potassium 
hydroxide,  it  yields  potassium  nitroacetate  (Steinkopf,  A.,  1909, 
i,  559),  and  its  solutions  do  not  give  an  acid  reaction  until  one 
equivalent  of  acid  has  been  added,  this  change  being  interpreted  as 
follows : 

OK-NOICH-CS-SK  OH-NCKCH-CS-SK  — >  N02*CHVCS-SK. 

J.  C.  W. 

Some  Metallic  Derivatives  of  Ethyl  Thioglycollate. 

Charles  A.  Rouiller  (/.  Amer,  Chem.  Soc .,  1919,  41,  777 — 781). 
— Ethyl  thioglycollate  was  shown  by  Rowntree  and  Abel  (/.  Phar¬ 
macol .,  1910,  2,  108)  to  dissolve  antimonious  and  mercuric  oxides, 
the  hydrogen  of  the  mercaptan  group  being  completely  replaced 
by  the  metal.  The  antimony  derivative  of  the  ester  is  an  insoluble 
oil,  but  the  corresponding  amide  is  soluble  in  water  and  possesses 
trypanocidal  properties.  The  author  has  found  that  the  oxides  of 
bismuth,  copper,  mercury,  silver,  zinc,  tin,  and  arsenic  react  ener¬ 
getically  with  ethyl  thioglycollate.  It  was  hoped  to  prepare 
bactericidal  substances,  which  would  either  be  soluble  in  water 
or  could  be  used  in  powder  form  on  wound  surfaces.  Triethyl 
h  ism  nth  trithiogly  collate ,  Bi(S*CH2*C02Ef)3,  forms  small,  yellow 
crystals,  m.  p.  87- — 88°,  soluble  in  alcohol.  Diethyl  mercuri- 
dithiogly collate ,  Hg(S*CH2'C02Et)2,  long  needles,  m.  p.  55°,  is 
identical  with  the  product  obtained  from  mercuric  chloride  and  two 
molecules  of  ethyl  thioglycollate  (Wislicenus,  Annalen ,  1868,  146, 
148).  Ethyl  silverthioglycollate,  yellow  needles  from  acetone, 
m.  p.  75 — 77°,  is  with  difficulty  decomposed  by  concentrated  nitric 
acid  in  sealed  tubes.  The  action  of  silver  nitrate  on  the  ester  was 
also  investigated.  With  cupric  hydroxide  a  crystalline  substance 
is  obtained  which  contains  less  than  half  the  amount  of  copper 
to  be  expected  from  analogy  with  the  previous  reactions.  It  is 
very  resistant  to  concentrated  nitric  acid  at  200 — 270°.  E.  C. 

Constitution  of  Maltose.  A  New  Example  of  Degradation 
in  the  Sugar  Group.  James  Colquhoun  Irvine  and  James 
Scott  Dick  (T.,  1919,  115,  593—602). 

Inversion  of  Sucrose  by  Mechanical  Ionisation  of  Water. 

J.  E.  Abelous  and  J.  Aloy  ( Oompt .  rend.,  1919,  168, 

1125- — 1128).- — If  100  c.c.  of  a  5%  solution  of  sucrose  are  passed  five 
times  through  a  Richardson  pulveriser,  0*06  gram  of  invert  sugar 
is  obtained.  The  addition  of  sodium  or  potassium  chloride  appre¬ 
ciably  increases  the  yield  of  invert  sugar.  Using  a  mixture  of 
electrolytes  such  as  is  found  in  the  Ringer-Locke  solution,  a  slightly 
greater  increase1  is  obtained,  and  if  a  trace  of  zinc  sulphate  or, 
better  still,  a  trace  of  zinc  sulphate  and  a  trace  of  manganese 
sulphate  is  added,  the  increase  is  still  greater.  On  the  other  hand, 
the  presence  of  a  trace  of  potassium  cyanide  or  of  hydrocyanic 
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acid  or  of  silver  nitrate  prevents  the  inversion  taking  place.  The 
inversion  is  greater  in  Raulin’s  solution  than  in  Locke’s  solution, 
and  the  authors  have  determined  the  effect  of  removing  in  turn 
each  one  of  the  ingredients  of  Raulin’s  solution  in  the  inversion. 
The  results  so  obtained  are  in  agreement  with  those  obtained  by 
Raulin  in  his  work  on  Aspergillus  niger.  Similarly,  the  anti¬ 
septics  which  inhibited  the  development  of  Aspergillus  niger 
equally  checked  the  inversion  of  sucrose.  The  curve  showing  the 
relationship  between  the  amount  of  sucrose  inverted  and  the 
number  of  passages  through  the  pulveriser  is  sinusoidal,  but 
slightly  irregular.  W.  G-. 

The  Composition  of  Starch.  I.  Precipitation  by  Colloidal 
Iron.  II.  Precipitation  by  Iodine  and  Electrolytes.  John 
Mellanby  ( Biochem .  J .,  1919,  13,  28 — 36). — When  colloidal  iron 
is  added  to  a  solution  of  starch  three  well-marked  phases  may  be 
recognised ;  (i)  a  portion  of  the  starch  is  precipitated  by  the  col¬ 
loidal  iron  only,  (ii)  a  second  portion  of  the  starch  is  carried  down 
with  the  colloidal  iron  when  an  electrolyte  is  added,  and  (iii)  the 
filtrate  from  (ii)  contains  unprecipitated  starch.  Eighty  %  of  the 
starch  is  precipitated  in  the  first  phase,  independently  of  the 
amount  of  iron  added.  Starch  in  solution  bears  a  negative  charge. 
From  these  observations  it  is  concluded  that  amylogranulose  may 
be  divided  into  three  fractions,  a,  j3,  and  y,  according  to  their 
precipitability  by  colloidal  iron. 

Quantitative  studies  of  the  reaction  between  starch  and  iodine 
indicate  that  a  quantitative  reaction  takes  place  between  the 
starch  and  the  ionised  iodine.  The  theory  that  iodine  reacts 
chemically  with  starch  is  strengthened  by  the  fact  that  the  equiva¬ 
lent  point  is  not  affected  by  dilution,  temperature,  or  the  precipi¬ 
tating  electrolyte.  On  this  basis  the  least  value  for  n  for 
(C0Hi0O5)n  is  10,  assuming  that  one  molecule  of  starch  reacts  with 
one  atom  of  iodine.  This  value  is,  of  course,  only  a  mean  value 
for  a  number  of  starch  complexes,  such  as  a,  /J,  and  y  granulose,  in 
which  n  is  continually  varying.  For  amylogranulose  y  (unprecipi¬ 
tated  by  colloidal  iron),  (CfiH10O5)f)  is  equivalent  to  I.  After  the 
formation  of  the  starch  iodide  it  may  adsorb  further  quantities  of 
iodine,  depending  on  the  iodine  concentration  of  the  original  mix¬ 
ture.  J.  C.  D. 

The  Supposed  Degradation  of  Starch  by  Formaldehyde. 

Martin  Jacoby  ( Ber.y  1919,  52,  [5], ‘558— 562).— Woker’s  assump¬ 
tion  that  formaldehyde  resembles  diastase  in  its  action  on  starch  is 
primarily  based  on  the  fact  that-  mixtures  of  starch  and  form¬ 
aldehyde  soon  lose  the  power  of  giving  a  blue  colour  with  iodine 
(A.,  1917,  i,  61,  447).  It  is  now  shown  that  the  addition  of 
ammonium  acetate  is  quite  sufficient  to  restore  this  power,  whereas 
it  has  no  influence  on  the  iodine  reaction  with  starch  which  has 
been  left  with  diastase  (compare  also  von  Kaufmanh,  ibid 251). 

J.  C.  W. 
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The  Nature  of  Solutions  of  Starch  in  Formalin,  and  the 
Quantitative  Reconversion  of  Formalin-Starch  into 
Starch.  The  Colour  of  Iodine  Solutions.  W.  von  Kaufmann 

and  A.  Lewite  ( Ber 1919,  52,  [2?],  616 — 627.  Compare  A., 
1917,  i,  251). — The  fact  that  solutions  of  starch  and  formalin 
merely  contain  an  additive  compound  of  the  two  agents  and  not 
hydrolytic  products  as  Woker  supposed,  is  proved  by  the  quanti¬ 
tative  recovery  of  absolutely  unchanged  starch  from  such  mixtures 
by  precipitation  with  alcohol. 

The  colorations  with  iodine  which  such  solutions  produce 
(resembling  those  given  by  partly  hydrolysed  starch)  may  be 
explained  in  the  terms  of  colloid  chemistry.  If,  as  Harrison 
assumes  ( Zeitsch .  Chem.  Ind.  Kolloide ,  1911,  9,  5),  the  well-known 
blue  colour  is  the  colour  of  colloidal  iodine  protected  by  the  starch, 
then  formaldehyde  causes  a  reversible  increase  in  the  degree  of  dis¬ 
persion,  and  the  addition  of  electrolytes  an  aggregation  of  the 
particles  (the  blue  colour  is  restored  by  electrolytes),  which  is 
furthermore  hindered  by  the  addition  of  a  protective  colloid  like 
gum-arabic. 

The  colour  of  iodine  solutions  in  halogen  derivatives  of  methane 
and  ethane  changes  from  brown  to  violet  according  as  the  number 
of  u n-sub stitu ted  hydrogen  atoms  falls.  J.  C.  W. 


Space  Representation  of  Organic  Nitrogen  Compounds. 

Panchanan  Neogi  (/.  Amer.  Chem.  Soc 1919,  41,  622 — 639). — 
A  theoretical  paper,  in  which  it  is  shown  that  the  properties  of 
nitrogen  compounds  can  only  be  explained  on  the  assumption  of  a 
tetrahedral  formula  for  nitrogen,  using  the  complete  figure  for 
quinquevalent  nitrogen  (I)  and  the  inner  tetrahedron  ”  for 
tervalent  nitrogen  (II),  thus: 


The  subjects  discussed  are  as  follows.  (1)  The  non-equivalence  of 
the  fifth  bond,  as  revealed  by  the  discovery  of  isomerides  of  the 
type  (NMe3*OR)OR/  and  (NMe3*OR/)OR  (Meisenheimer,  A.,  1913, 
i,  595).  (2)  The  non-existence  of  any  isomerides  of  the  types 

N ajbx  and  N a2hex,  and  the  existence  of  only  two  optical  isomerides 
of  the  type  TSabcdx*  (3)  The  existence  of  only  four  optical  iso¬ 
merides  in  the  case  of  compounds  containing  one  asymmetric  carbon 
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and  one  asymmetric  nitrogen,  or  two  asymmetric  nitrogen  atoms. 

(4)  The  non-existence  of  isomeric  pyridinium  and  quinolinium  com¬ 
pounds  and  the  existence  of  isomeric  tetrahydroquinolinium  salts. 

(5)  The  failure  to  resolve  amines  of  the  type  ~Nahc  into  optical 

isomerides  has  hindered  the  general  acceptance  of  a  space  repre¬ 
sentation  for  tervalent  nitrogen,  although  the  above  formula  is 
used  to  explain  the  isomerism  of  the  oximes,  etc.  It  also  explains 
why  £er£.-amines  of  this  type  give  enantiomorphous  amine-oxides 
on  oxidation  (Meisenheimer,  A.,  1912,  i,  25),  these  compounds 
being  represented  as  in  (III)  above.  J.  C.  W. 

Preparation  of  Diacetonamine.  Arthur  Ernest  Everest 
(T.,  1919,  115,  588—592). 

The  Mechanism  of  the  Artificial  Formation  of  Carbamide 
by  Oxidation,  and  the  Synthesis  of  the  Natural  Principals 
in  Plants.  R.  Fosse  ( Compt .  rend .,  1919,  168,  1164 — 1166.  Com¬ 
pare  this  vol.,  i,  297). — -The  oxidation  of  very  small  amounts  of 
dextrose  in  strong  ammonium  hydroxide  solution  gives  rise  to 
considerable  proportions  of  cyanic  acid  and  carbamide.  After 
tautomerisation  of  the  ammonium  cyanate  by  heat  the  yield  of 
carbamide  exceeds  70%  of  the  dextrose  used.  Much  higher  yields 
of  carbamide  are  obtained  by  oxidising,  under  the  same  experi¬ 
mental  conditions,  formaldehyde  or  urotr opine.  The  author  sug¬ 
gests  that  in  the  formation  of  carbamide  from  sugars  by  oxida¬ 
tion,  formaldehyde  is  first  formed,  and  is  then  converted  by  the 
action  of  ammonia  and  oxygen  into  hydrogen  cyanide,  which  is 
further  oxidised  to  cyanic  acid,  which  with  ammonia  yields  carb¬ 
amide.  W.  G. 


Certain  Metallo  -  Ferrocyanide  Compounds,  their 
Behaviour  towards  Chlorine  and  Bromine,  and  their  Use 
in  Analysis.  Franz  Felix  Werner  ( Zeitsch .  anal.  Ghem 1919, 
58,  23—24.  Compare  A.,  1912,  ii,  687). — Manganese  ferrocyanide. 
— A  white  substance  which  is  coloured  green  by  chlorine  water  and 
oxidised  to  the  brown  ferricyanide  by  bromine  water.  Nickel  ferro¬ 
cyanide. — Bluish-green;  not  attacked  by  chlorine  water,  but  con¬ 
verted  into  the  brown  ferricyanide  by  bromine  water.  Cobalt  ferro¬ 
cyanide.— Am  unstable,  green  compound,  which  chlorine  water 
oxidises  to  the  ferricyanide;  it  is  decomposed  by  bromine  water, 
yielding  black,  hydrated  cobalt  oxide.  Mercurous  ferrocyanide . — 
The  grey  compound  is  coloured  green  when  treated  with  chlorine 
water  or  bromine  water.  Mercuric  ferrocyanide. — White;  chlorine 
water  colours  it  green  and  bromine  water  brown.  Bismuth  ferro¬ 
cyanide.— A  yellowish-green  compound  which  is  not  attacked  by 
chlorine  water  or  bromine  water.  [See  further,  J .  Soc.  Chem.  Ind 
1919,  July.]  W.  P.  S. 
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The  Benzene  Problem.  A.  von  Weinberg  (. Ber 1919,  52,  [jB], 
928 — 940). — A  theoretical  paper,  in  which  the  author  advances  an 
explanation  of  the  atomic  structure  of  benzene  based  on  the  con¬ 
tinuous  oscillation  of  the  atoms  within  the  molecule.  The  author 
considers  that  in  the  case  of  the  double  bond  two  valencies  of  one 
atom  saturate  or  strive  to  saturate  two  valencies  of  a  neighbour¬ 
ing  atom  in  consequence  of  the  oscillation  of  the  atomic  nuclei;  a 
considerable  amount  of  evidence  in  favour  of  this  hypothesis  is 
deduced  from  consideration  of  the  internal  energy,  molecular 
volume,  absorption  spectra,  intramolecular  change,  and  Walden 
inversion  of  substances  containing  unsaturated  groups  and  of  the 
influence  of  double  bonds  on  the  stability  of  the  molecule.  The 
argument  is  extended  to  conjugated  linkings  and  thence  to  benzene ; 
in  the  latter  case  the  six  carbon  atoms  only  lie  in  one  plane  as  a 
transitory  phase;  otherwise,  the  atoms  1,  3,  5  and  the  atoms  2,  4, 
and  6  are  on  opposite  sides  of  the  plane.  The  oscillation  model  is 
shown  to  account  satisfactorily  for  the  phenomena  of  substitution 
and  to  allow  the  construction  of  symmetrical  formulae  for  naphtha¬ 
lene,  anthracene,  phenanthrene,  and  pyrene,  whilst  it  also  accounts 
for  the  difference  in  properties  between  benzene  and  cycloocta- 
tetraene;  it  leads  to  a  uniform  formulation  of  p^quinones  and 
quinols,  and  accounts  for  the  existence  of  two-  forms  of  o-quinones. 
Triphenylmethyl  and  the  metallic  ketyls  can  be  formulated  with¬ 
out  recourse  to  tervalent  carbon,  whilst  the  phenomena  of  hydro¬ 
genation  of  the  phthalic  acids  are  also  explained.  For  details,  the 
original  paper  must  be  consulted.  H.  W. 

The  Melting  Points,  Refractive  Indices  and  Densities  of  a 
Series  of  Dihalogenohenzenes.  J.  Narbutt  (Ber.,  1919, 
52,  [B],  1028 — 1034). — The  melting  points  were  determined  by 
observation  of  the  cooling  curves  of  the  molten  substances,  and  are 
accurate  to  within  ±0*02°  for  m.  p.’s  above  the  atmospheric  tem¬ 
perature  and  to  within  ±0*1°  for  those  of  lower  temperature;  the 
error  in  the  case  of  the  refractive  indices,  determined  with  an  Abbe 
refractometer,  does  not  exceed  ±0*0002-3,  whilst  the  densities  are 
accurate  to  iO'OOOl— 2.  The  following  constants  have  bee#  deter¬ 
mined:  p- dichlorobenzene,  m.  p.  52*9°;  o-dichlorobenzene,  m.  p. 

—  17*5°,  Df  1*3104,  Df4  1*3048,  n1^  1*5524  ;  w-dichloro benzene,  m.  p. 

-  24*4°,  Df  1*2937,  Df  1*2881,  1*5472:  jp-chlorobromobenzene, 

m.  p.  64*6°  ;  mchlorobromobenzene,  m.  p.  -  12*6°,  Df 1*6511,  Df  1*6444, 

1*5821  ;  m-chlorobromobenzene,  m.  p.  -21*2°,  D\ 5  1*6365, 
Df  1*6297,  n\ J1  1*5773 ;  p-dibromobenzene,  m.  p.  86*9°;  o-dibromo- 
benzene,  m.  p.  +1*8°,  Df  1*9633,  Df  1*9557,  wf4  1*6117;  m- di- 
bromobenzene,  m.  p.  -6*9°,  Df  1*9599,  Df  1*9523,  nf4  1*6083  ; 
^?-bromoiodobenzene,  m.  p.  90*1°;  o-bromoiodobenzene,  m.  p.  +2*1°; 
m-bromoiodobenzene,  m.  p.  -9*3°;  j±di-iodobenzene,  m.  p.  129  0°; 
o-di-iodobenzene,  m.  p.  23*4°  ;  m-di-iodobenzene,  m.  p.  34*2°.  H.  W. 

Products  of  Nitration  of  jp-Cymene.  Ossian  Aschan  [with 

Terasvuori  and  Per  Ekwall]  (Finska  Kent .  Medcl .,  1918,  5  pp.; 
from  Chem .  Zentr 1919,  i,  227). — Direct  nitration  of  cymene 
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yielded  2-nitrocymene,  Df  T067,  in  minimal  amount.  Oymene 
was  also  gradually  added  to  well-cooled  concentrated  nitric  acid 
(D  1*52),  and  the  following  substances  were  isolated  by  prolonged 
fractional  crystallisation  of  the  solidified  product.  I.  Substance , 
C18H17O10N5,  yellow  needles,  m.  p.  70°,  which  when  reduced  with 
ammonium  sulphide  yielded  an  amine ,  orange  needles,  m.  p. 
77—78°  {hydrochloride,  m.  p.  215—218°).  II.  3 :  S-Dmitro-y- 
cymenje,  greenish-white  plates,  m.  p.  54°,  which  were  reduced  t omtro- 
carvacrylamine ,  yellow  needles  or  prisms,  m.  p.  80—82°  ( hydro - 
chloride ,  pale  red  crystals,  m.  p.  208 — 210°  ;  acetyl  derivative,  m.  p. 
111°).  Nitrocarvacrol ,  needles,  m.  p.  116—117°,  was  formed  as 
by-product  during  diazotisation.  III.  Substance,  C30H12O5N2,  prob¬ 
ably  dinitrohydroxy-p-cymene,  C6H2Me(N02)2*CMe.2,0H,  prisms  or 
plates,  m.  p.  90 — 91°.  H.  W. 

The  Dimethylnaphthalenes  of  Coal  Tar,  R.  Weissgerber 
and  O.  Kruber  ( Ber 1919,  52,  [ [B],  346 — 370).— Physical  methods 
for  the  separation  of  the  dimethylnaphthalenes  in  the  heavy-oil 
fraction,  b.  p.  260 — 265°,  seem  to  be  out  of  the  question,  and  when 
it  is  considered  how  many  sulphonic  acids  could  be  formed  by  the 
ten  possible  isomerides,  no  great  help  could  be  expected  from 
the  sulphonation  method  which  has  served  so  well  in  the  case  of 
the  polymethylbenzenes.  Nevertheless,  the  authors  have  tried  the 
method,  and  by  varying  the  conditions  have  succeeded  in  isolating 
the  1:6-,  2:6-,  and  2  : 7-isomerides  with  far  less  trouble  than  was 
anticipated. 

1  :  6-Dimethyl  naphthalene  . — The  crude  oil  is  purified  by  alter¬ 
nate  fractionation  and  agitation  with  small  quantities  of  concen¬ 
trated  sulphuric  acid  in  the  cold.  It  is  then  stirred  with  60%  of 
its  weight  of  98%  sulphuric  acid  for  eight  to  ten  hours  at  about 
40°,  when  the  pasty  mass  of  sulphonic  acids  is  separated  and  mixed 
with  a  little  water.  A  solid  sulphonic  acid  is  deposited,  which  is 
purified  by  crystallisation  from  33%  sulphuric  acid  and  converted 
into  its  sodium  salt,  bundles  of  needles,  1H20,  and  amide , 
C]2H1302NS,  m.  p.  185°.  The  sulphonic  acid  is  hydrolysed  by 
means  of  steam  at  130 — 140°  to  1  :$-dimethylnaphthalene,  which 
has  b.  p.  262 — 263°,  D15  1-0056  (a-methylnaphthalene  has  D11*® 
1*0267),  and  forms  a  picrate,  long,  orange-red  needles,  m.  p.  114°. 
The  constitution  of  the  hydrocarbon  is  revealed  by  the  following 
series  of  reactions. 

By  the  alkaline  fusion  of  the  sulphonate,  4  :7 -dimethyl-a-naph- 
thol  is  obtained,  in  slender  needles,  m.  p.  82°,  which  couples  with 
benzenediazonium  chloride  to  form  a  dye,  C38H16ON2,  dark  red 
leaflets,  m.  p.  134°,  which  is  insoluble  in,  and  indifferent  to,  potass¬ 
ium  hydroxide,  and  is  therefore  an  o-hydroxyazo-compound.  On 
oxidation  with  chromic  acid  in  glacial  acetic  acid,  the  hydrocarbon 
yields  2:5 -dirri  ethyl- a-naphthaquinone,  which  crystallises  in  pale 
yellow  rosettes  of  pungent-smelling  needles,  m.  p.  95°,  and  may  be 
oxidised  further,  by  permanganate,  to  3-methyl-o-phthalic  acid 
(Jurgens,  A,,  1907,  i,  1036).  The  production  of  the  o-azo-dye,  the 
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^-quinone,  and  the  3-methylphthalic  acid  indicates  that  the  hydro¬ 
carbon  is  either  a  1:6-  or  1 : 7-dimethylnaphthalene  and  the  sul- 
phonic  acid  the  4-derivative.  For  the  final  decision,  oxidation 
to  a  dicarboxylic  acid  is  necessary,  but  many  methods  were  tried 
before  this  could  be  accomplished.  Oxidation  with  alkaline  ferri- 
cyanide  gives  naphthalene -1  \  3 -dicarboxylic  acid,  which  crystallises 
in  microscopic  needles,  m,  p.  310°,  and  forms  a  methyl  ester,  rosettes 
of  needles,  m.  p.  99°.  Prolonged  boiling  with  about  5%  nitric  acid, 
however,  gives  chiefly  %-methyl-a-naphthoic  acid ,  which  crystallises 
in  slender,  white  needles,  m.  p.  150 — 452°,  forms  a  methyl  ester, 
a  pale  yellow  oil  with  a  resinous  odour,  b.  p.  183 — 187°/ 30  mm., 
and  an  ethyl  ester,  b.  p.  203 — 205°/ 30  mm.,  and  yields  j3-methyl- 
naphthalene  when  heated  with  hydrochloric  acid  at  222- — -230°. 

The  above  dicarboxylic  acid  was  also  prepared  as  follows : 
£-Naphthylamine~5-sulphonic  acid  is  diazotised  and  boiled  with 
cuprous  cyanide,  the  potassium  6 - cyanonaph t halen e-1- sulphonate  is 
distilled  with  potassium  cyanide,  and  the  1 : 6-dicyanonaphthalene 
(short  needles,  m.  p.  208 — 210°;  compare  Darmstadter  and  Wichel- 
haus,  Annalen,  1869,  152,  309)  is  hydrolysed. 

2  :  6-Dimethylnaphthalene. — If  the  sulphonation  is  carried  out 
at  135 — 140°,  and  the  product  is  poured  on  ice,  a  much  less  soluble 
sulplionic  acid  soon  crystallises.  This  crystallises  in  large,  glisten¬ 
ing  leaflets,  gives  a  sparingly  soluble  sodium  salt,  5H20,  and  an 
amide ,  m.  p.  265 — 266°,  and  yields  the  knowm  2  ;  6-dim ethylnaphth- 
alene  on  hydrolysis.  The  hydrocarbon  has  m.  p.  110 — 1110,  b.  p. 
261 — 262°,  and  has  the  odour  of  aniseed,  whereas  the  specimen 
obtained  by  Baeyer  and  Villiger  from  ionone  (A.,  1899,  i,  922)  had 
the  odour  of  orange  blossom.  The  identity  of  the  compound  is 
established,  however,  by  its  oxidation  wTith  chromic  acid  to  2  : 6-di- 
methylnaphtha-1 : 4-quinone  and  then  by  permanganate  to  trimeb 
litic  acid  ( ibid.). 

The  explanation  of  the  different  course  of  the  sulphonation  was 
found  by  sulphonating  the  pure  hydrocarbons.  1  : 6-Dimethyl  - 
naphthalene  yields  the  4-sulphonic  acid  in  the  cold,  but  a  mixture 
of  freely  soluble  acids  at  above  100°;  2 : 6-dimethylnaphthalene 
yields  the  freely  soluble  8-sulphonic  acid  in  the  cold,  which  is 
hydrolysed  to  the  hydrocarbon  by  boiling  with  about  70%  sulphuric 
acid,  and  converted  into  the  7-sulphonic  acid  by  heating  with  78% 
sulphuric  acid  at  135—140°.  The  constitution  of  the  sulphonic 
acids  follows  from  the  properties  of  the  corresponding  naphthols. 

2  :  §-Di?n  e  t  hylnap  h  t  halene-8-stdphoni c  acid  [3  : 7  -dim  e  t  hyl-a-nap h t h- 
alenesulphonic  acid ]  crystallises  in  flat  needles  and  tablets,  its 
chloride  in  stout  prisms,  m.  p.  105 — 107°,  and  its  amide  in  rosettes 
of  leaflets,  m.  p.  207°.  The  product  of  the  alkaline  fusion, 

3  :7-dimethyl~a-naphthol,  forms  colourless  needles,  m.  p.  105 — 106°, 

and  couples  with  benzenediazonium  chloride  to  give  bisbenzeneazo - 
3 :7 -dimethyl- cL-naphthol,  C24H2(1ON4,  in  steel-blue  needles,  m.  p. 
191°.  3  \l-Dimethyl-&-naplithalenesul phonic  acid,,  the  above  pro¬ 

duct  of  the  sulphonation  at  135—140°,  gives  rise  to  3:7 -dimethyl- 
$-naphtholy  which  crystallises  in  glistening  needles,  m.  p.  173 — 174°, 
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and  forms  a  henzeneazo-Qompo\\Yi&,  in  brilliant  orange-red  needles, 
m.  p.  149 — 151°.  This  is  converted  into  3  :  7 -rfi m e t hyl naph th a- 
1:2 -quinone,  ruby-red  needles,  m.  p.  151 — 152°,  by  reduction  to 
the  aminonaphthol,  followed  by  oxidation  with  dichromate. 
2 : 6-Dimethylnaphtha-l  :  4-quincne  (above)  reacts  with  phenyl- 
hydrazine  to  form  &-benzeneazo-2 :  ^-dimethyl- a-naphtJiol,  which 
crystallises  in  fiery  orange-red  needles,  m.  p.  240 — 241°  (decomp.), 
and  changes  in  alcoholic  solution  from  orange  to  magenta  on  the 
addition  of  alkali  hydroxide. 

2 :  7-Dimethylnaphthalene. — For  practical  purposes,  it  is  not 
advisable  to  isolate  the  2  : 6-isomeride  from  the  original  oil,  but  to 
proceed  as  follows :  the  oil  is  sulphonated  in  the  cold,  and  the 
liquid  sulphonic  acids  removed  from  the  solid  1  : 6-dimethyl- 
naphthalenesulphonic  acid  are  heated  at  150 — 160°  for  a  few  hours 
and  then  hydrolysed,  giving  a  mixture  of  solid  and  liquid  hydro¬ 
carbons.  The  solid  mixture  generally  has  m.  p.  50 — -60°,  but  is 
frequently  so  rich  in  the  2  :  6-isomeride  as  to  yield  this  readily  by 
fractional  crystallisation.  If  not,  it  is  sulphonated  at  135 — 140°, 
the  solid  2 : 6-dimethylnaphthalenesulphonic  acid  is  removed,  and 
the  liquid  acids  hydrolysed  again.  Once  more  a  mixture  of  solid 
hydrocarbons  with  low  m.  p.  is  obtained.  This  is  then  sulphonated 
at  about  40°,  and  the  pasty  product  crystallised  from  30%  sulphuric 
acid.  Two  sulphonic  acids  separate,  which  are  hydrolysed  in  the 
usual  way,  when  2  :7 -di  methyl  naphthalene  is  obtained  in  glistening 
leaflets  with  an  aromatic  odour,  m.  p.  96 — 97°,  b.  p.  262°,  the 
pi  crate  crystallising  in  pale  yellow  needles,  m.  p.  135—136°. 

The  constitution  of  the  new  hydrocarbon  is  established  in  the 
usual  way.  When  sulphonated  at  100°,  it  yields  2:7 -dimethyl- 
n a phthalene-3-suI phonic  acid,  which  crystallises  in  pearly,  sword¬ 
like  forms,  and  forms  a  sodium  salt,  bundles  of  needles,  and  an 
amide,  m.  p.  197 — 198°.  The  sodium  salt  can  also  be  isolated 
from  the  above  crude  mixture  obtained  by  sulphonating  in  the 
cold,  or  from  the  mother  liquors  of  the  above  2 : 6-dimethyl- 
naphthalenesulphonate.  When  fused  with  potassium  hydroxide, 
the  salt  yields  3 :  Q-dim.ethyl-fi-riaphthol,  in  lanceolate  crystals, 
m.  p.  171 — 172°,  which  gives  a  brilliant  orange-red  benzeneazo- 
dye,  m.  p.  183 — 184°.  When  the  dye  is  reduced  and  the  white 
amine  is  oxidised  by  chromic  acid,  3 :  Q-dimethylnaphtha-l  :  2- 
qui  none  is  obtained,  in  stout,  brownish-red  prisms,  m.  p.  152 — 153°. 
The  isomeric  3 :  Q~di  met  hylnapht  ha-1  'A~quinone,  yellow  needles, 
m.  p.  114 — 115°,  is  obtained  by  oxidising  the  hydrocarbon  with 
chromic  acid,  and  it  yields  trimellitic  acid  on  oxidation  with  per¬ 
manganate. 

The  coal-tar  fraction,  b.  p.  220- — 290°,  is  commonly  regarded  as 
being  poor  in  solid  ingredients,  in  fact,  is  often  used  to  maintain 
other  fractions  in  the  liquid  state.  The  discovery  of  two  solid 
dimethylnaphthalenes  is  therefore  contrary  to  this  idea.  The  only 
genuine  oils  in  the  fraction  are  the  /3-methyl-  and  1  : 6-dimethyl- 
naphthalenes,  the  fluidity  being  due  to  the  enormous  depression 
of  the  freezing  point  mutually  exerted  by  the  ingredients.  A 
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possible  outlet  for  naphthalene  as  an  oil  would  therefore  consist  in 
methylating  it.  J.  C.  W. 

2  :  3-Dimethylnaphthalene  in  Coal  Tar.  R.  Weissgerber 
(. Ber 1919,  52,  [2J],  370 — 371). — On  working  up  the  liquid 
sulphonic  acids  accompanying  the  2 : 6-dimethylnaphthalene- 
sulphonic  acid  (preceding  abstract),  a  well-defined  sodium  salt  was 
once  accidentally  obtained  which  gave  a  fourth  dimethyl- 
naphthalene,  crystallising  in  large  leaflets,  m.  p.  104 — 105°.  By 
direct  comparison,  this  has  now  been  identified  with  the  2 : 3-di- 
methylnaphthalene  (guaiene)  recently  obtained  by  Schroeter  and 
others  from  guaiacum  resin  (this  vol.,  i,  84).  J.  C.  W. 

Oximinoacetanilides  and  their  Condensation  to  Isatins. 

T.  Sandmeyer  ( Helv .  Chijn.  Acta ,  1919,  2,  234—242). — If  a  freshly 
prepared  solution  of  hydroxylamine  sulphate  is  boiled  with  aniline 
or  many  of  its  derivatives  and  chloral  hydrate,  oximinoacet- 
anilides  are  formed,  according  to  the  equations :  CCl^CHO  + 
NH9*OH  ->  CCVCH:N-OH;  this 

+  NH2Ph  +  H20  =  NHPh*CO*CH:N*OH. 

The  majority  of  these  compounds,  if  the  ortho-position  is  un¬ 
occupied,  give  excellent  yields  of  isatins  when  heated  with  sulphuric 
acid  at  temperatures  varying  from  55°  to  100°  and  then  diluted 
with  water ;  thus  : 

jSTHPh-CO'CHIN-OH  -  HsO  — > 

C6H4<C(fKH)>CO  ^  G6H4<co>C'OH- 

The  solution  of  hydroxylamine  sulphate  is  obtained  by  boiling 
one  of  hydroxylaminesulphonic  acid,  prepared  by  Raschig's  method. 
The  oximinoacetanilides  are  all  more  or  less  pale  yellow,  floccu- 
lent,  crystalline  precipitates.  The  following  have  been  prepared : 
o  xi  minoacet- anili  d  e ,  m.  p.  175°;  -o-,  -m-,  and  -p- toluidides , 

m.  p.'s  121°,  146°,  162°  respectively;  -in-  and  -p -xylidides,  rn.  p.'s 
161°  and  151°;  -o-anisidide,  m.  p.  140°;  -p -phenetidide,  m.  p.  195°; 

- methyl -,  -ethyl-,  and  - benzyl-anilides ,  m.  p.'s  145°,  160°,  and  142°; 
-o-,  -m-,  and  -p -chloroanilides ,  m.  p.'s  150°,  154°,  165°;  -2  :5-,  -3:4-, 
and  -3:5 -dichloroanilides,  m.  p.'s  163°,  158°,  185°;  -5-  and  -4 -chloro- 
o-tolwidide s,  m.  p.'s  167°,  148°;  -6-  and  -A-chloro-m-toluidides,  m.  p.'s 
187°,  134°;  -2-  and  -3-chloro-p-toluidides,  m.  p.'s  177°,  188°; 
-4 - c hloro-oanisidide,  m.  p.  182°;  -p -bromoanilide,  m.  p.  167°; 
-2  '.^-dibromoanilide,  m.  p.  215°;  and  oximinoacetanthr anili  c  acid, 
m.  p.  208°. 

The  following  isatins  are  new:  4  : 7 -dime thyli satin,  orange-yellow, 
m.  p.  250°;  7-chloroisatin,  reddish-brown,  m.  p.  175°;  4 : 3-dichloro- 
isatin,  lemon-yellow,  m.  p.  250°;  4  -  chi  or  o  -  7  -  m  cthy  lisati  n,  orange- 
yellow,  m.  p.  273°;  5-chloro-7 -methyli satin,  yellowish-brown,  m.  p. 
265°;  7-chloro-^~methyUsatin^  orange-yellow,  m.  p.  252°;  4 -chloro- 
7 -in ethoxy isatin,  dark  red,  m.  p.  240°;  and  isatin-7 -carboxylic 
acid,  brownish-yellow,  m.  p.  235°.  J.  C.  W. 


ORGANIC  CHEMISTRY. 


i.  319 


The  Conception  of  Internal  Molecular  Strain  and  the 
Theory  of  Benzene.  I>.  Yorlander  (. Ber 1919,  52,  [J5], 
263 — 283). — A  theoretical  paper  dealing  chiefly  with  the  problems 
of  orientation  in  the  benzene  series. 

I.  Positive  and  Negative  Radicles  attached  to  the  Benzene 

Nucleus. — The  various  radicles  are  sharply  divided  into  two  classes, 
according  to  the  position  occupied  by  the  second  substituent  in 
bromination,  nitration,  or  suiphouation.  One  group  exerts  a 
positive  influence,  directing  the  new  substituent  into  the  meta- 
position,  and  includes  *S03II,  -N09,  -CHO,  -CIUN09H,  -C02H, 
•C09Alk,  -CO-NIL,,  -CO  Aik.,  -C0-C02H,  IC-OH,  -CN,  -CC13, 
■NHgX,  -NHgAlk.X,  -NHAlk.2X,  -NAlk.gX,  -NH2AcylX.  The 
other  group  has  a  negative  influence,  and  is  ortho-para  orienting; 
it  includes  halogens,  -OH,  -OAlk.,  -OAcyl,  *NH9,  -NHAlk.,  *NAlk.2, 
•NHAcyl,  -NIX-,  -CH3,  -CH2Alk.,  -CHAlk.o,  *CMe3,  -CH9C1, 
-CH2*0-N02,  -CH9-S03H,  -CE/NIL,  -CHo-CN,  -ch0-co9h, 

-ch“-ch2-co2h,  -ch:ch*co2h,  -ch:ch-no2,  -C:C*co2h, 

•CGHr).  At  first  sight,  it  would  seem  to  be  a  novel  conception  to 
regard  the  groups  -S03H,  -C02H,  and  -NR3X  as  positive  and 
•NH2  as  negative,  and  to  find  a  difference  between  -COMe  on  the 
one  hand  and  -OMe  and  -CH3  on  the  other,  but  the  author’s  notion 
is  not  based  on  any  valency  theories  at  all.  The  terms  +  and  — 
are  used  to  express  the  kind  of  antithesis  or  strain  between  the 
connected  atoms.  Thus,  in  any  member  of  the  above  positive 
series,  the  atom  which  is  attached  to  the  benzene  ring  is  positive; 

for  example,  Ph*NR3*OH,  Ph-N02,  Ph-COR,  Ph*S02*0H, 

4-  -  + 

Ph-CO-OH.  In  the  negative  series,  the  connecting  atom  is 

negative,  thus:  Ph*OCII3,  Ph-CH3,  Ph*NH2,  Ph-OH. 

II.  The  Nature  of  the  Ammonium  Salt  Group ,  *NR3X.- — In  the 
following  abstract  it  is  shown  that  aromatic  quaternary  ammonium 
salts  are  difficult  to  brominate  or  nitrate,  but  that  the  second  sub¬ 
stituent  goes  to  the  me  position,  The  group  *NR3X  therefore 
resembles  the  *N02  group.  This  is  interesting  in  view  of  the  fact 
that  anilines  and  their  alkyl  and  acyl  derivatives,  which  give 
ortho-  and  para-derivatives  when  brominated  or  nitrated  in  acetic 
acid  solution,  yield  meta-compounds  if  dissolved  in  an  excess  of 
concentrated  sulphuric  acid,  for  then  they  are  acting  as  ammonium 
salts.  Like  the  -CO,  *N02,  and  -CN  groups,  also,  the  *NR3X  group 
protects  the  benzene  nucleus  against  oxidation  and  coupling;  for 
example,  when  o^tolyltrimethylammonium  sulphate  is  oxidised,  it 
merely  gives  o-benzobetaine  (this  vol.,  i.  262).  Unlike  these  groups, 
however,  the  *NR3X  radicle  has  no  chromophoric  properties,  in 
spite  of  the  fact  that  the  production  of  perbromides,  etc.,  shows  it 
to  be  somewhat  unsaturated. 

III.  Nitration  of  BenzotricJiloride  and  tort.-Butylhenzene. — * 
Under  conditions  which  preclude  the  hvdrolysis  of  benzotri- 
chloride,  nitration  gives  a  meta-compound  (this  vol.,  i,  263).  This 
illustrates  the  difference  between  the  *OH3  group,  in  which  the 
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carbon  is  — ,  and  the  *CC13  group,  in  which  it  is  +  tert. -Butyl- 
benzene,  on  the  other  hand,  gives  almost  entirely  a  j>nitro-deriv- 
ative  (this  voL,  i,  261).  It  is  very  difficult  to  chlorinate  or  oxidise, 
there  being  apparently  a  steric  hindrance  against  the  occupation 
of  the  ortho-position. 

IV.  The  Benzene  Theory  (compare  A.,  1902,  ii,  250). — The 
carbon  atoms  in  the  benzene  ring  are  also  written  alternately  + 
and  —  .  If  the  ring  bears  a  positive  substituent  like  ‘N02,  the 
formula  may  be  expressed  as  in  (I),  if  a  negative  substituent  like 
•NH2,  as  in  (II),  in  which  the  strong  lines  represent  greater,  and 
the  weak  lines  lesser,  tensions. 


+  — 
NO, 


+H\  A  /H+ 

\/  -  \  / 

1+  +i 


+H 


/X/X 


h+ 


H+ 

(I.) 


NH2 

+Hx  X  /H+ 

\  /  + 

1+  + ! 

/\  -  /\ 

+11''  Y  XH+ 

H+ 

(II.) 


This  conception  helps  to  explain  why  compounds  of  the  first  type 
are  more  stable  than  the  others,  and  why  the  first  give  meta¬ 
derivatives  with  halogen  or  nitric  and  sulphuric  acids,  whilst  the 
second  give  ortho-  and  para-compounds.  Other  problems  are  dis¬ 
cussed  along  the  same  lines,  including  the  position  occupied  by  a 
third  substituent  when  ( a )  two  positive,  (b)  two  negative,  and  (c) 
one  positive  and  one  negative  substituents  are  already  present. 

J.  C.  W. 


Bromination  and  Nitration  of  Aromatic  Quaternary 
Ammonium  Salts.  D.  Vorlander  and  Ernst  Siebert  ( Ber 

1919,  52,  [Z?],  283 — 307). — I.  Bromination  of  P henyltrim  ethyl  - 
ammonium  Bromide . — This  salt  is  prepared  as  follows:  dimethyl- 
aniline  is  warmed  with  methyl  sulphate  and  benzene,  the  hygro¬ 
scopic  product,  NMe;3Ph*S04Me,  m.  p.  71 — 92°  (Ullmann,  A., 
1903,  i,  394),  is  dissolved  in  20%  hydrobromic  acid  and  treated  with 
bromine,  and  the  tribromide  so  formed  (Tafel,  A.,  1898,  i,  519)  is 
boiled  with  water  and  the  solution  evaporated.  Phenyltrimethyl- 
ammonium  bromide  forms  colourless  crystals,  m.  p.  214°,  and  the 
corresponding  pierate  has  m.  p.  115°.  Tafel  did  not  succeed  in 
brominating  the  salt  (A.,  1898,  i,  471),  but  it  is  now  found  that 
reaction  with  bromine  takes  place  at  70°  in  the  presence  of  iron 
powder,  the  product  being  m-bromo  phenyl  trimethylammonium 
bromide ,  CGH4Br*NMe3Br.  This  crystallises  in  stout  prisms,  m.  p. 
236 — 238°  (decomp.),  combines  with  bromine  to  form  an  orange- 
red  trihromide ,  m.  p.  93 — 95°,  and  a  yellow  dibromide ,  m.  p. 
120 — 122°,  and  may  be  converted  into  the  corresponding  iodide, 
colourless  prisms,  m.  p.  202°  (Wurster  and  Scheibe,  A.,  1879, 
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107),  tri-iodide ,  dark  brown  leaflets,  m.  p.  110°,  and  yellow  picrate , 
m.  p.  151°.  The  iodide  decomposes  at  165°/ 13  mm.  into 
m-bromodimethylaniline  {ibid.),  which  has  in.  p.  9 — 10°,  b.  p. 
125°/ 10  mm.,  253 — 254°/ atm.,  and  is  characterised  by  its  picrate, 
hexagonal  tablets  or  prisms,  m.  p.  134—138°,  and  by  conversion 
into  m-bromo-p-nitrosodimethylaniline,  brownish-green  needles, 
m.  p.  116°  (not  148°  as  given  by  Wurster  and  Scheibe). 

If  the  bromination  is  carried  out  at  100 — 120°,  the  product  is 
3  :4 -dibromophenyltrimethylammonium  bromide ,  which  crystallises 
as  a  mass  of  minute  filaments,  m.  p.  180°  (decomp.).  The  corre¬ 
sponding  tribromide ,  C6H3Br2*NMe3,Br3,  forms  golden-yellow 
leaflets,  m.  p.  147 — 149°  (decomp.);  the  iodide  crystallises  in  almost 
white,  glistening  needles,  m.  p.  185°  (decomp.),  and  the  tri-iodide 
forms  brown  leaflets,  m.  p.  136 — -138°.  If  the  iodide  is  converted 
into  the  hydroxide,  and  this  is  distilled  under  reduced  pressure, 
3  :  A-dibro modi methylaniline  is  formed.  This  crystallises  in  needles 
or  hexagonal  tablets,  m.  p.  68 — 70°,  decomposes  into  a  reddish- 
violet  dye  on  distillation  under  ordinary  pressures,  and  may  also 
be  obtained  by  brominating  3-bromodimethylaniline  or  methyl¬ 
ating  3 : 4-dibromoaniline.  The  base  forms  a  characteristic' 
picrate ,  flat,  yellow  needles,  m.  p.  142 — 146°,  and  a  perbromide , 
m.  p.  161 — 163°  (decomp.),  yields*  a  mixture  of  products  when 
treated  with  nitrous  acid,  including  a  golden-yellow  nitro- com¬ 
pound,  m.  p.  131°,  and  may  be  converted  into  the  above  3  : 4-di- 
bromophenyltrimethylammonium  salts  after  treatment  with  methyl 
sulphate. 

Bor  the  sake  of  comparison,  the  unknown  3:5-  and  3 : 6-dibromo- 
dimethylanilines  have  been  prepared  from  the  corresponding 
anilines  by  means  of  methyl  sulphate.  ?>  \b-Bibr omodun ethyl- 
aniline  crystallises  in  large,  white  tablets,  m.  p.  77 — 79°,  and  forms 
a  picrate ,  m.  p.  151—153°,  and  \h-dibr07n0 phenyltri methyl- 
ammonium  tribromide  may  be  precipitated  by  means  of  bromine 
and  hydrobromic  acid  from  the  alkaline  mother  liquor  obtained  in 
the  preparation  as  yellow  leaflets,  m.  p.  149°  (decomp.).  3 :  6-Di- 
bromodimethylaniline  has  m.  p.  below  —35°,  b.  p.  134 — 137°/ 
10  mm.,  forms  a  pale  yellow  picrate ,  m.  p.  149°,  and  reacts  with 
nitrous  acid  to  give  3  :  6-dibromo?iitrosomethylaniline} 

C6H3Br2-NMe*NO, 

in  small,  white  needles,  m.  p.  86 — 87°.  3:6 -DibromophenyUri- 

methylammonium  tribromide  forms  golden -yellow  leaflets,  m.  p. 
135 — 136°  (decomp.). 

II.  Nitration  of  Phenyltrimethylammonium  Nitrate. — The 
bromide  is  converted  into  the  nitrate,  m.  p.  1 1 0 — 115°,  by  evapor¬ 
ating  two  or  three  times  with  dilute  nitric  acid.  Nitration  takes 
place  when  the  salt  is  heated  at  100°  with  fuming  nitric  acid  for 
eight  hours,  the  product  being  m-nitrophenyltrimethylammonium 
nitrate,  which  crystallises  in  colourless  prisms,  m.  p.  220 — 240° 
(decomp.)  (compare  Tafel,  Joe.  cit.).  The  corresponding  picrate 
forms  yellow  tablets,  m.  p.  151 — 153°,  the  iodide  hexagonal  or 
quadratic  tablets,  decomp.  205°,  and  the  tri-iodide  dark  brown 
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leaflets,  m.  p.  143—145°  (decomp.).  The  iodide  yields  m-nitro- 
dimethylaniline,  m.  p.  58 — 60°,  when  heated  in  a  vacuum,  the 
product  being  identical  with  one  made  by  Ullniann's  method  (A., 
1900,  i,  619).  The  action  of  sodium  nitrite  on  hydrochloric  acid 
solutions  of  this  base  leads  to  different  products,  according  to  the 
concentration  of  the  acid.  In  dilute  acid,  the  product  is  m-nitro- 
nitrosomethylaniline,  N02*C6H4*NMe*NO,  m.  p.  76°  (Noelting  and 
Strieker,  A.,  1886,  544);  from  more  concentrated  solutions  (acid 
with  D  1*1 — 1*2),  the  products  also  include  3:4-  and  3  : 6-dinitro- 
dimethylanilines,  m.  p/s  174—175°  and  112°  respectively. 

III.  Nitration  of  o- Tolyltrirn e t hylamm onium  Nitrate. — Di~ 
methyl-o-toluidine  is  methylated  by  means  of  methyl  sulphate,  the 
product  is  converted  into  the  ammonium  tribromide,  and  this  is 
heated  with  dilute  nitric  acid,  o -Tolyltrimethylammonium  nitrate 
crystallises  in  quadratic  leaflets,  m.  p.  175°;  the  corresponding 
picrate  has  m.  p.  112 — 114°,  the  mercuri chloride  m.  p.  192° 
(decomp.),  and  the  aurichloride  m.  p.  189°.  The  nitrate  readily 
reacts  with  boiling  nitric  acid  (D  1*51)  to  form  5-nitro-o-tolyltri - 
methylammonium  nitrate ,  N02*C6H3Me,NMe3*N03,  in  flat  needles, 
m.  p,  230 — 235°  (decomp.),  which  behave  in  a  remarkable  manner 
towards  alkalis.  When  covered  with  33%  potassium  hydroxide,  the 
salt  becomes  bluish-green  and*  then  deep  indigo-blue,  changing  to 
a  reddish-violet  solution  on  dilution,  which  gradually  deposits 
brownish-red  or  green  flocks.  The  corresponding  picrate  forms 
long,  yellow  needles,  m.  p.  202°,  the  mercurichloride  long,  white 
needles,  m.  p.  226°  (decomp.),  the  aurichloride  yellow  leaflets, 
m.  p.  200°  (decomp.),  the  platini chloride  orange-red  needles  and 
prisms,  m.  p.  233°  (decomp.),  and  the  iodide  golden-yellow  needles, 
m.  p.  195°  (decomp.).  The  iodide  decomposes  when  heated  in  a 
vacuum  into  4-nitrodimethyl-o-toluidine,  N02*C6H3Me*NMe2,  m.  p. 
13*5 — 15°,  b.  p.  160°/16  mm.;  hydrochloride,  m.  p.  197°  (decomp.) 
(compare  Gnehm  and  Blumer,  A.,  1899,  i,  266).  When  the 
ammonium  hydroxide  is  evaporated  in  a  flask  and  then  heated, 
trimethylamine,  formaldehyde,  and  other  gases  are  evolved,  and  at 
170 — 180°/ 15- — 30  mm.,  m-nitrodimethylaniline  distils  into  the 
receiver. 

IV.  Nitration  of  ta-Tolyltrim. ethyl am monium,  Nitrate. — wi-Tolu- 
idine  is  converted  in  the  above  manner  into  m-toly  l  trim  ethyl- 
ammonium  nitrate ,  which  forms  prismatic  crystals,  m.  p.  134°,  the 
corresponding  picrate  having  m.  p.  108°.  When  boiled  with 
fuming  nitric  acid,  the  salt  yields  4 -nitro-ra-tolylt  rim,  ethyl- 
ammonium  nitrate ,  white  tablets,  m.  p.  195°  (decomp.),  the  corre¬ 
sponding  picrate  having  m.  p.  205°,  the  iodide ,  m.  p.  165° 
(decomp.),  and  the  tri-iodide ,  crystallising  in  violet-brown  needles, 
m.  p.  140°.  The  iodide  decomposes  at  210°/11  mm.  into  6-nitro- 
d  im  ethyl  -  m  - 1  oi  u  i  d  i  n  e ,  which  crystallises  in  dark  yellow,  flat,  tri¬ 
clinic  needles,  m.  p.  83°.  This  has  been  prepared  also  by  methyl¬ 
ating  6-nitro-m-toluidine  (made  from  w-toluidine  or  ???-cresol),  and 
it  corresponds  with  a  nitrodimethyl-?n-toluidine  described  by 
Wurster  and  Riedel  (A.,  1880,  109). 
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V.  Nitration  of  p- Toly  It  rime  thylammonium  Nitrate .- — Dimethyl- 
jp-toluidine  is  converted  into  p -tolyltrimethyl  ammonium  tribromide , 
golden-yellow  leaflets,  m.  p.  113 — 115°,  and  then  into  the  nitrate , 
white  leaflets,  m.  p.  125°,  and  picrate ,  long,  yellow  needles,  m.  p. 
195 — 197°,  by  the  usual  means.  Z-Nitro-p-tolylammonium  nitrate 
crystallises  in  glistening,  white  scales,  m.  p.  205 — 220°  (decomp.), 
the  picrate  in  long,  yellow  needles,  m.  p.  203°,  the  tribromide  in 
long,  yellow  prisms,  m.  p.  152°  (decomp.),  the  iodide  in  pale 
yellow  prisms,  m.  p.  195°  (decomp.),  the  tri-iodide  in  violet-brown 
prisms,  m.  p,  126°,  and  the  platinichloride  forms  orange-yellow 
crystals,  m.  p.  207°  (decomp.),  and  the  mercnri chloride  long,  white, 
prismatic  needles,  m.  p.  141°.  The  iodide  decomposes  at  160°/ 
12  mm.  into  2-nitrodimethyl-2>toluidine,  yellowish-red  plates,  m.  p. 
38°,  the  picrate  having  m.  p,  147°.  The  base  reacts  with  nitrous 
acid  to  form  2-nitrosonitrosomethyl-p-toluidine,  m.  p.  57 — 59° 
(Pinnow,  A.,  1896,  i,  161),  and  it  may  be  obtained  by  methylating 
2-nitro-p^toluidine  or  nitrating  dimethyl-pdmluidine  (Haibach,  A., 
1902,  i,  444;  D.R.-P.  69188).  J.  C.  W. 


Oxidation  of  Secondary  and  Tertiary  Aromatic  Amines . 
XX.  Ditertiary  Hydrazines  and  Related  Substances. 

Heinrich  Wieland  (. Ber 1919,  52,  \_B\  886 — 893). — Although 
the  explanation  of  the  mechanism  of  the  blue  colour  reaction  of 
diphenylamine  advanced  by  Kehrmann  and  Micewicz  (A.,  1912, 
i,  1020),  and  Wieland  (A.,  1913,  i,  1386),  has  been  generally 
accepted,  certain  details  have  been  criticised  by  Marqueyrol  and 
Muraour  (A.,  1914,  i,  577).  Thus,  the  removal  of  the  imino- 
hydrogen  atom  by  oxidation  of  the  free  base  has  been  attributed 
by  Wieland  to  the  unsaturated  nature  of  tervalent  nitrogen;  when 
this  becomes  saturated,  as  by  salt  formation,  the  oxidising  agent 
appears  to  attack  the  benzene  nucleus.  Under  similar  conditions, 
however,  the  French  chemists  found  diphenylamine  to  be  appar¬ 
ently  less  readily  oxidised  in  concentrated  than  in  dilute  acid 
solution;  this  is  now  shown  to  be  due,  however,  to  the  consumption 
of  the  oxidising  agent  by  side-reactions  caused  by  the  concentrated 
acid. 

Diphenylmethylamine  is  readily  oxidised  to  a  carmine-red  dye, 
which  is  reduced  to  NN 1 -di ph enylr-NN 1 -dime thylbenzi dine,  colour¬ 
less,  silky  needles,  m.  p.  171°.  Diphenylmethylaminesidphonic 
acid  is  formed  as  a  by-product  of  the  methylation  of  diphenylamine 
with  methyl  sulphate ;  the  sodium  salt  was  analysed.  The 
mechanism  of  the  oxidation  of  salts  of  tertiary  amines  is  also  dis¬ 
cussed,  and  it  is  suggested  that  the  first  stage  of  the  process  consists 
in  the  removal  of  the  hydrogen  atoms  introduced  with  the  acid,  and 
that  this  is  followed  by  oxidation  of  the  pwra-hydrogen  atoms;  the 
.first  phase  is  then  analogous  to  the  formation  of  dianthrone  from 
anthranol.  The  explanation  is  not,  however,  valid  for  triphenyl- 
amine,  for  which  the  primary  addition  of  oxygen  or  hydroxyl  is 
assumed,  H.  W. 
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Ditertiary  Hydrazines.  XXI.  Chlorotriarylmetlianes 
and  Diarylamines.  Heinrich  Wieland,  Boris  Dolgow,  and 
Talbot  J.  Albert  ( Ber .,  1919,  52,  [£],  893 — 898).- — It  has  been 
previously  shown  that  the  dissociation  products  of  ditertiary  hydr¬ 
azines  unite  with  triphenylm ethyl  to  yield  triphenylmethyidiaryl- 
amines;  attempts  are  now  described  to  obtain  these  substances  by 
the  action  of  chlorotriphenylmethane  on  diarylamines.  In 
general,  however,  derivatives  of  tetraphenylm ethane  are  obtained, 
the  formation  of  which  is  due  to  the  transformation  of  the  triaryl- 
methyldiarylamines  under  the  experimental  conditions  adopted : 
CPh3*NPh2  — >  CPh3-C6H4-NHPh. 

p -Anilinotetraphenylm ethane,  slender  needles,  m.  p.  242°,  after 
previous  softening,  is  prepared  by  heating  triphenylmethyl  chloride 
and  diphenylamine  in  benzene  solution ;  it  is  oxidised  by  chromic 
acid  in  glacial  acetic  acid  solution  to  a  benzidine  dye,  and  yields 
a  tribromo- derivative,  m.  p.  214 — 215c.  It  can  also  be  prepared 
by  heating  A-triphenylmethyldiphenylamine  with  diphenylamine 
hydrochloride  in  the  presence  of  benzene,  or  by  protracted  heating 
of  the  first-named  substance  in  glacial  acetic  acid  solution.  The 
action  of  chlorotriphenylmethane  on  p-ditolylamine,  or  the  trans¬ 
formation  of  iY-triphenylmethylditolylamine,  leads  to  the  formation 
of  a  substance ,  m.  p.  217 — 218°,  which  probably  has  the  constitu¬ 
tion  CHPh2*C6H4*N(Cf;H4Me)2.  A  similarly  constituted  compound, 
slender,  colourless  needles,  m.  p.  197- — 199°,  is  obtained  from 
chlorotriphenylmethane  and  p-dianisylamine.  Reaction  between 
p^tetramethyldiaminodiphenylamine  and  chlorotriphenylmethane 
is  of  particular  interest,  since,  in  this  instance,  the  primary  product 
can  be  isolated,  and  is  identical  in  all  respects  with  that  obtained 
from  triphenylmethyl  and  the  radicle  N(C6H4,NMe2)?  (Wieland,  A., 
1915,  i,  848) ;  as  by-product,  the  additive  compound , 
CPh3*NChCf.H4Me2-NH-C6H4*NMe2, 
is  formed,  which  decomposes  into  indamine  and  triphenylmethane. 

H.  W. 

The  Nitro-derivatives  of  Phenyl- jd-naphthylamine.  Hugh 

Ryan  and  James  J.  Drumm  ( Proc .  Roy.  Irish  Acad.,  1918, 
34,  [7?],  (8),  165 — 174).— Amongst  the  compounds  proposed  for 
use  as  stabilisers  for  nitrocellulose  powders  is  phenylaceto-j3- 
naphthalide.  The  nature  of  its  action  has  not  hitherto  been  in¬ 
vestigated.  Since  it  seemed  likely  that  the  stabilising  action  is  due 
to  its  power  of  combining  with  nitrous  and  nitric  acids,  its  reaction 
with  these  substances  was  examined. 

Nitrogen  peroxide,  from  lead  nitrate,  has  apparently  no  action 
on  phenylaceto-/3-naphthalide  in  dry  ethereal  solution.  In  presence 
of  moist  ether,  hydrolysis  and  nitration  occur.  Phenyl-/8-naphthyl- 
amine  and  a  mononitrophenyl-/8-naphthylamine,  colourless,  cubical 
crystals  from  xylene,  m.  p.  119- — 120°,  are  formed.  The  orienta¬ 
tion  of  the  mononitro-derivative  was  not  determined.  It  was 
also  obtained  from  the  stabiliser  and  cold  concentrated  nitric  acid. 


ORGANIC  CHEMISTRY. 


i.  325 


In  alcoholic  solution,  the  stabiliser  slowly  forms  two  trinitro- 
compounds,  m.  p.  242°  and  179°  respectively.  The  same  com¬ 
pounds  are  produced  when  a  mixture  of  amyl  nitrite,  nitric  acid 
(1- — 6  molecules),  and  the  stabiliser  in  glacial  acetic  acid  is  allowed 
to  remain.  Under  similar  conditions,  in  the  absence  of  amyl 
nitrite,  no  action  occurs.  The  trinitro-compound,  m.  p.  179°,  is 
also  obtained  when  phenyl-/3-naphthylamine  in  glacial  acetic  acid 
is  treated  with  a  large  excess  of  nitric  acid.  It  forms  orange 
crystals  from  glacial  acetic  acid.  The  yellow  trinitro-compound, 
m.  p.  242°,  is  also  formed  when  phenyl-/3-naphthylnitrosoamine 
reacts  with  nitric  acid  in  glacial  acetic  acid,  and  is  identical  with 
2f :  4/-dinitrophenyl-l-nitro-2-naphthylamine,  which  was  prepared 
by  Goldberg's  method  (A.,  1908,  i,  288)  from  chloro-2  : 4-dinitro- 
benzene  and  l-nitro-2-naphthylamine. 

The  authors  have  also  prepared  the  following  substances  by  the 
Goldberg  reaction  in  hot  nitrobenzene : 

p-Nitro  phenyl- $-naphthylamine  (from  /3-naphthylamine  and 
y>bromonitrobenzene)  forms  yellow,  matted,  acicular  crystals  from 
benzene,  m.  p.  283 — 284°,  which  give  a  bluish-violet  coloration  with 
concentrated  sulphuric  acid. 

Phenyl-l-nitro-$-7iaphthylamine  (from  bromobenzene  and  1-nitro- 
/3-naphthylamine)  forms  deep  red  prisms  from  alcohol,  m.  p. 
105- — -106°.  Its  solution  in  cold  sulphuric  acid  has  a  deep  red 
colour. 

1 -Chloro-2  : 4-dinitrobenzene  and  /3-naphthylamine  yield  a  com¬ 
pound ,  red  prisms,  m.  p.  170 — 171°.  Other  compounds  prepared 
in  the  course  of  this  work  are :  a  trinitro-derivative  of  phenyl-/3- 
naphthylamine,  melting  and  decomposing  at  210°,  and  a  dinitro- 
derivative,  brown  prisms,  melting  and  decomposing  at  170—180°. 

F.  C. 


Improvements  in  the  Manufacture  of  Nitrophenols. 

David  Baird  Macdonald  and  Jackson  Calvert  (Brit.  Pat., 
126062  and  126084). — The  formation  of  2  : 4-dinitrophenol  in  the 
nitration  of  benzene  with  nitric  acid  in  presence  of  mercuric  nitrate 
is  greatly  facilitated  by  passing  carbon  dioxide  either  into  the 
reaction  mixture  or  through  the  benzene  or  nitric  acid  contained 
in  a  separate  vessel,  the  mixed  vapours  then  being  led  into  the 
mixture  of  nitric  acid  and  mercuric  nitrate  in  the  former  case,  or 
of  benzene  and  mercuric  nitrate,  together  with  a  small  portion  of 
the  nitric  acid,  in  the  latter.  The  reaction  is  allowed  to  proceed 
for  about  six  hours  at  40 — 50°,  and  commercially  pure  dinitro- 
phenol  may  be  isolated  from  the  reaction  mixture  by  simply 
volatilising  the  more  volatile  constituents. 

According  to  the  second  patent,  air  or  oxygen,  or  a  mixture  of 
air  and  oxygen  with  or  without  carbon  dioxide,  may  be  substi¬ 
tuted  for  the  carbon  dioxide  there  employed  with  similar  results. 
[See,  further,  J.  Soc.  Ghem .  Ind.,  1919,  406a.]  G.  F.  M. 
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Pinabietic  Acid,  a  Resin  Acid  from  the  Sulphate 
Cellulose  Liquors.  Ossian  Aschan  and  K.  E.  Ekholm  (Finska 
Kerri.  Medd .,  1918,  pp.  8;  from  Chem.  Zentr .,  1919,  i,  285 — 286). 
— Pinabietic  acid ,  CgoH^C^,  shining  needles,  m.  p.  176 — 178°,  has 
been  isolated  from  the  resin  acids  of  the  “black  liquor  ”  of  the 
sulphate  cellulose  factories.  When  dissolved  in  a  mixture  of 
chloroform  and  acetic  anhydride,  the  acid  yields,  on  addition  of  a 
little  concentrated  sulphuric  acid,  a  purplish-red  coloration  which 
passes  through  violet  and  blue  into  black.  With  hydrochloric  acid 
and  ferric  chloride,  the  coloration  is  violet-blue.  The  residue 
obtained  after  evaporation  with  nitric  acid  becomes  orange-yellow 
on  addition  of  ammonia,  instead  of  violet  as  with  abietic  acid. 
The  specific  rotation  depends  greatly  on  the  solvent,  the  acid  being 
dextrorotatory  when  dissolved  in  aromatic  hydrocarbons,  but  laevo- 
rotatory  in  solution  in  aliphatic  hydrocarbons.  H.  W. 


Catalytic  Racemisation  of  Ethyl  Z-Mandelate.  Alex. 
McKenzie  and  Henry  Wren  (T.,  1919,  115,  602 — 613). 


The  Bromination  and  Bromine  Derivatives  of  Certain 
S-Ketonic  Esters.  E.  P.  Kohler  and  H.  Gilman  (J.  Amer .  Chem. 
Soc.,  1919,  41,  683 — 692). — The  course  of  the  bromination  of 
methyl  y-benzoyl-£-phenyl-aa-dimethylbutyrate, 

CH2Bz-CHPh-CMe2-C02Me, 

is  found  to  depend  on  the  temperature,  the  solvent,  and  the  rate 
at  which  the  bromine  is  added,  the  bromo-ester,  saturated 
y-lactones,  and  .an  unsaturated  y-lactone  being  formed. 

y-Benzoyl-/?-phenyl-aa-dimethylbutyric  acid  is  obtained  by  boil¬ 
ing  together  benzene,  phenyl  styryl  ketone,  and  ethyl  a-bromoiw- 
butyrate  with  some  zinc  suspended  in  the  liquid  in  a  copper  cage, 
and  hydrolysing  the  product  by  methyl-alcoholic-aqueous  sodium 
hydroxide.  It  has  m.  p.  159°,  and  forms  an  oxime ,  m.  p.  184*5°. 
The  methyl  ester,  m.  p.  92°,  b.  p.  200°/ 25  mm.,  is  formed  in  the 
usual  way  from  the  acid  (compare  A.,  1911,  i,  863).  When  the 
ester,  dissolved  in  chloroform,  is  slowlv  treated  with  bromine  in 
the  cold,  the  chief  product  is  methyl  y-bromo-y-benzoyl-j(3-phenyk 
aa-dimethylbutyrate,  m.  p,  125°  {ibid.,  864).  If  the  temperature 
is  raised  or  the  chloroform  is  removed  by  distillation  instead  of 
evaporation  in  a  current  of  dry  air,  methyl  bromide  is  lost,  and  two 
stereoisomeric,  saturated  y-lactones  are  formed  (ibid.),  whilst  a 
crotonolactone  is  produced  if  the  reaction  is  carried  out-  in  methyl 
alcohol  or  the  bromine  is  added  rapidly,  thus : 


-  MeB  r 

CHBzBr'CHPh-OMe^COjMe - > 

CHPh-CEBz  Br.. 

CMe2 - CO>°  — 


CPhICBz 

CMe2-CO 


>0  +  2HBr. 


The  original  acid  is  easily  converted  into  the  8-lactone  (ibid., 
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863),  CHPh<^^^£Q^>0,  by  dissolving  it  in  acetic  anhydride 

containing  a  few  di~ops  of  concentrated  sulphuric  acid.  This 
lactone  reacts  with  bromine  in  carbon  tetrachloride  to  form  an 
unstable  dibromide  which  decomposes  into  the  above  bromo-ester 
and  a  saturated  y-lactone  in  methyl  alcohol,  but  if  bromination  is 
carried  out  in  methyl  alcohol,  an  isomeric  bromo-ester ,  m.  p.  172°, 
is  formed.  The  two  esters  both  yield  the  y-lactone,  m.  p.  115°, 
when  left  with  methyl-alcoholic  hydrogen  bromide,  but  they 
behave  differently  on  heating.  The  one  with  m.  p.  125°  decomposes 
at  about  130°  into  the  unbrominated  ester,  m.  p.  92°,  the  corre¬ 
sponding  acid,  the  y-lactone,  m.  p.  115°,  and  the  crotonolactone. 
The  isomeride,  m.  p.  172°,  decomposes  at  about  180°  into  benzoyl 
bromide,  a  small  amount  of  the  crotonolactone,  and  much  urn 
crystallisable  oil. 

The  above  y-benzoyl-P-phenyl-aa-dimethylcrotonolactone  is 
obtained  in  pale  yellow  needles,  m.  p.  117°,  by  heating  the  original 
acid  with  bromine  in  carbon  tetrachloride  solution.  The  reaction 
proceeds  briskly  at  first,  but  the  final  stage  requires  several  hours, 
and  it  obviously  follows  a  similar  course  to  the  bromination  of 
the  ester  (above).  The  lactone  may  be  reduced  to  the  original 
acid  by  means  of  zinc  and  acetic  acid.  It  gives  a  deep  yellow 
solution  in  alcoholic  potassium  hydroxide,  which  deposits  a  yellow 
solid  on  acidifying,  and  this  soon  fades  and  produces  the  lactone 
again.  With  alcoholic  hydrogen  chloride,  the  lactone  forms  ethyl 
y-ket o-y  -b  enzo yl-  phenyl- aa-dimethylb  u  tyrate , 

C0Ph*C0'CHPh,CMe2*C02Et, 

which  crystallises  in  yellow  needles,  m.  p.  93°,  and  may  be  hydro¬ 
lysed  to  the  free  aczd,  in.  p.  145°.  The  dioxime  of  this,  m.  p. 
186°,  is  formed  when  the  lactone  is  boiled  with  hydroxylamine 
hydrochloride  and  barium  carbonate  in  alcohol.  J.  C.  W. 


Statics  and  Dynamics  of  the  two  Phthalyl  Chlorides. 

Wilhelm  Csanyi  ( Monatsh 1919,  40,  81 — 92). — Phthalyl 

chloride  exists  in  two  tautomeric  modifications,  a  solid  and  a  liquid. 
The  equilibrium  in  the  melt  is  toward  the  side  of  the  lower  melting 
modification,  and  can  only  be  reached  from  this  side.  The  solid 
modification  is  the  stable  one.  The  equilibrium  is  independent  of 
the  temperature,  hence  the  heat  change  accompanying  the  change 
from  one  modification  to  the  other  must  be  very  small  or  zero. 
The  equilibrium  is  set  up  extremely  slowly  at  low  temperatures,  but 
with  increase  in  temperature  the  velocity  of  the  change  to  the 
stable  form  increases  rapidly,  so  that  at  the  boiling  point  it  is 
almost  instantaneous.  The  mean  temperature-coefficient  of  the 
transition  velocity  is  1*6  for  10°.  The  velocity  of  the  change  was 
determined  at  130°,  the  amount  changed  at  measured  intervals 
being  deduced  from  the  melting  point  of  the  mixture.  It  is 
shown  that  the  reaction  is  unimolecular,  and  the  velocity  constant 
has  the  value  0*036.  The  natural  melting  point  of  the  system  is 
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practically  identical  with  the  melting  point  of  the  lower  melting 
modification.  An  eutectic  is  formed  at  8°,  and  consists  of  23 
parts  of  the  higher  melting  variety  to  77  parts  of  the  lower  melting 
variety.  J.  F.  S. 


Constitution  of  Aliphatic  y-Ketonic  Acids  and  the 
Aromatic  o-Aldehydo-  and  o-Ketonic-carboxylic  Acids  and 
their  Derivatives.  Karl  von  Adwers  and  Anna  Heinz e  (Ber., 
1919,  52,  [73],  584 — 601). — Some  new  examples  of  the  application  of 
optical  measurements  to  the  determination  of  chemical  constitution. 

Lsevulic  acid,  b.  p.  153°/14  mm.,  gives  the  following  values: 
EX  -  0*03,  EX -0*01,  E%p_a  +  2%,  E2y-a  +  1%,  calculated  for  the 
usual  formula  CH5*C0‘CH2*CH2*C02H.  Its  acetyl  derivative,  m.  p. 
78°,  gives  values  which  agree  with  the  isomeric  y-lactone  structure, 
EX  +  0-15,  EX  +  016,  EX_*  +  4%,  ES  a±  0%,  that  is,  it  is  really 


y  acetoxyvalerolactone,  O Am  CMe<^ 


ch9*ch 

*  i 

0 - CO 


2 


The  phthalides  show  considerable  exaltations,  thus :  phthalide 
itself,  in.  p.  73°,  EX +  064,  EX  +  0'67,  EX-*  +  27%;  a-chloro- 
phthalide,  from  o-phthalaldehydic  acid  and  thionyl  chloride,  m.  p.  61°, 
EX  +  0  57,  EX  +  0-58  ;  diethylphthalide,  m.  p.  54°,  b.  p.  158°/17  mm. 
(Bauer,  A.,  1904,  i,  417),  EX +  0*51,  EX +  0*56,  EX-*  +  25%,  The 
optical  properties  of  the  i//- esters  of  o-aldehydo-  or  o-keto-acids  agree 
with  those  of  the  phthalides,  whilst  the  normal  esters  compare  with 
the  parent  aldehyde  or  ketones.  The  festers  are,  therefore,  phthalides, 
as  Egerer  and  Meyer  assumed  (A.,  1913,  i,  269),  Methyl  oaldehydo- 
benzoate,  m.  p.  97°,  has  EX  +  0*75,  EX +  0*77,  EX-rtJ  4-  37%, 
E%Y_a‘ f41%  (benzaldehyde  :  +0*99,  +1*02,  +45%,  +49%),  and  the 

i/^-ester,  a-methoxyphthalide,  CO^^^A^CH’OMe,  m.  p.  46—47°, 


b.  p.  145*5 — 146°/12  mm.,  compares  with  the  above  phthalides; 
EX  +  0*48,  E2d  +  0*48^  E^  +  22%,  E2,_a  +  22%.  .  o-Propionyl- 

benzoic  acid,  m.  p.  93°,  gives  values  which  suggest  that  in  the  molten 
state  the  acid  contains  some  of  the  isomeric  hydroxyethylphthalide ; 
EX  +  0*52,  ESd  +  0*53,  EX-«  +  22%.  The  methyl  ester, 

COEt’CyH^'CO^Me, 

from  the  silver  salt  and  methyl  iodide,  b.  p.  157 — 158°/19  mm.,  gives 
the  values  EX +  0*53,  EX +  0*55,  EX_*  +  26%,  E2y_^  +  29%,  which 
compare  with  those  of  propiophenone,  +0*43,  +0*48,  +29%,  +31%, 
whereas  the  i^-ester,  prepared  by  the  action  of  the  alcohol  and 
sulphuric  acid,  is  really  a-methoxy-a-ethylphthalide,  b.  p.  157°/17  mm., 
EX  +  0*53,  EX  +  0*56,  EX-*  +  25%,  Ely_a  +  26%.  Methyl  o-benzoyl- 
benzoate,  m.  p.  52°,  EX  +  0*90,  EX  +  0*95,  EX-<*  +  40%,  EX-*  +  45%, 
and  the  ethyl  ester,  m.  p.  58°,  EX  +  1*00,  EX  +  1*06,  EX-*  +  39%, 
compare  with  benzophenone,  EX  +  0*98,  E^D+1*09,  + 

whilst  the  t^-ester,  m.  p.  56°,  EX +  0*52,  EX +  0*57,  E2a_0  +  2 3%, 
EX- a  +  23%,  is  really  a-ethoxy-a-phenyl phthalide. 

Ethyl  hydrogen  fumarate,  m.  p.  70°,  EX  +  1*04,  E^D+1*03, 

EX -^  +  34%,  shows  greater  exaltations  than  the  normal  ester, 
E7X  +  0*64,  EX +  0*67,  EX-* +  25%,  whereas  the  reverse  is  the  case 


ORGANIC  CHEMISTRY. 


i.  329 


with  the  phthalates  ;  ethyl  hydrogen  phthalate,  E^a  +  0*42,  E^D  +  0*41, 
E%p_a  +  22%,  ethyl  phthalate,  E%a  +  0*56,  E$D  +  0*58,  E%3_Q  +  22%. 
Methyl  phthalate,  whether  prepared  from  the  silver  salt  and  methyl 
iodide,  from  the  chloride  and  sodium  methoxide  or  from  the  anhydride, 
alcohol,  and  hydrogen  chloride,  has  the  values  F12,7  +  0*56,  E2D  +  0*57, 
E% 3-a  +  24%,  ESy~a  +  27%. 

Comparing  ^-esters  with  the  normal  esters,  it  appears  that  their 
boiling  points  are  very  close  together,  but  that  ^-esters  have  the 
highei  densities  and  lower  refractive  indices.  For  the  details  of 
densities  and  refractive  indices,  the  original  shouid  be  consulted. 

J.  C.  W. 


The  Constitution  of  the  Truxillic  Acids  and  of  Truxone . 


Hans  Stobbe  ( Ber 1919,  52,  [B],  1021 — 1028).— The  formulae 


Ph-CH-CH-CCLH 


_  CHPh-CH«CO,H  ,  . 

C02H-CH-CHPh  and  CHPh-CH-CO >  have  been  assigned  to 

a-  and  jS-truxillic  acids.  Whilst,  however,  the  latter  may  be 
regarded  as  well  established,  the  former  is  not  so  definitely  proved, 
and  depends  chiefly  on  the  determination  of  the  molecular  weight 
of  the  amyl  ester,  the  failure  to  obtain  benzil  by  oxidation,  the 


formation  of  an  abnormal  polymeric  anhydride  which  does  not  give 
a  fluorescein,  and  the  conversion  into  truxone.  The  molecular 


weight  of  the  latter  has  not  been  directly  determined,  and  its 
formulation  is  deduced  from  its  relationship  to  truxene,  truxene- 
quinone,  and  dihydrotruxone.  Truxenequinone  has,  however, 


been  shown  to  be  identical  with  tribenzoylenebenzene,  C27H1203, 
and  since  it  is  readily  formed  by  the  oxidation  of  truxene,  it  seems 
very  probable  that  the  latter  is  tribenzylenebenzene,  C27H18,  and 
that  truxone  has  therefore  the  molecular  formula  C27H1803.  Its 
formation  from  a  number  of  substances,  however,  shows  that  the 


molecule  of  a-truxillic  acid  cannot  contain  more  than  eighteen 
carbon  atoms,  and  this  is  supported  by  evidence  from  the  mole¬ 
cular  weights  of  ethyl  dibromo-a-truxillate  and  ethyl  hexachloro- 
a-truxillate. 


To  obtain  further  insight  into  the  depolymerisation  of  the 
truxillic  acids,  the  author  has  reinvestigated  their  action  towards 
sulphuric  acid ;  it  is  found  that  only  the  a-acid  undergoes  depoly¬ 
merisation  with  formation  of  truxone,  and  that  the  latter  is  not 
directly  produced  from  a-truxillic  acid,  but  is  formed  by  the  action 
of  the  sulphuric  acid  on  the  trans-  or  c/s-cinnamic  acid,  which  is 
the  primary  product  of  the  change.  The  only  positive  evidence 
in  favour  of  the  usual  formula  for  a-truxillic  acid  is  thereby  greatly 
discounted,  and  it  appears  possible  to  the  author  that  the  a-  and 
j3-aeids  are  structurally  identical,  and  therefore  stereoisomerides, 
the  difference  in  their  behaviour  being  due  to  the  relative  positions 
of  the  phenyl  and  carboxyl  groups  with  respect  to  the  plane  of  the 
4-carbon  ring.  Support  for  this  hypothesis  is  deduced  from  a 
study  of  the  absorption  curves  of  a-  and  fbtruxillic  acids,  which 
are  found  to  be  even  more  closely  similar  than  those  of  the  stereo- 
isomeric  cinnamic  acids.  H.  W. 


i.  330 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  Addition  of  Nitromethane  to  Unsaturated  Esters. 


E.  P.  Kohler  and  H.  Engelbrecht  (/.  Amer.  Ghem .  Soc 1919, 
41,  764—770).-  —The  - experiments  on  the  interaction  of  alcoholic 
sodionitromethane  and  unsaturated  ketones  (A.,  1916,  i,  404)  have 
now  been  extended  to  a/3-unsaturated  esters.  Deep  orange  or  red 
solutions  are  obtained  which,  on  acidification,  yield  red  oils  which 
do  not  crystallise  and  cannot  be  purified  by  distillation  in  a 
vacuum.  Similar  results  are  obtained  when  the  condensation  takes 
place  in  presence  of  small  amounts  of  feebly  basic  reagents,  such 
as  sodamide,  piperidine,  potassium  acetate,  etc.  These  red  oils 
are  insoluble  in  sodium  carbonate,  and  their  colour  is  not  affected 
on  acidification.  They  may  be  heterocyclic  compounds  formed  by 
elimination  of  sodium  methoxide  from  the  metallic  derivatives. 
Thus,  in  the  case  of  dimethyl  benzylidenemalonate, 


CHPh- 


CHINCHONa  MeO-CO 


~CH*C09Me 

i  2 


CHPh - CH*C02Me 

ch:nooco 


+  KaOMe. 


It  was  finally  shown  that,  in  order  to  isolate  the  additive  product 
of  nitromethane  and  to  avoid  the  formation  of  these  red  oils,  the 
experiments  should  be  made  in  dry  methyl-alcoholic  solution  in 
presence  of  sodium  methoxide,  the  mixture  immediately  neutralised 
with  a  little  glacial  acetic  acid,  and  saturated  with  hydrogen 
chloride.  Under  these  conditions,  dimethyl  benzylidenemalonate 
gives  methyl  y-nitro-jS-phenylethylmalonate, 

N02-CH2-CHPh-CH(C0.Me)2, 

stout-  prisms,  ra.  p.  63°,  which  is  identical  with  the  additive  pro¬ 
duct  of  methyl  sodiomalonate  and  j8-nitrostyrene ;  this  is  an  ex¬ 
ample  of  a  new  type  of  reaction,  which  is  being  further  investi¬ 
gated.  With  alkalis,  this  substance  is  decomposed,  whilst  boiling 
hydrochloric  acid  yields  phenylsuccinic  acid.  Bromine  in  carbon 
tetrachloride  gives  a  monobromo-derivative,  m.  p.  158°. 

The  additive  product  of  nitromethane  and  dimethyl  cinnamyl- 
idenemalonate,  CHPh:CH-CH(CH2-N02)-CH(C02Me)2,  can  also 
be  obtained  in  benzene  solution  with  a  yield  of  65%.  In  methyl 
alcohol,  the  yield  is  87%.  The  nitro-ester  crystallises  in  square 
plates,  m.  p.  74 — 75°. 

The  authors  have  prepared  esters  of  benzoylacrylic  acid  by 
brominating  esters  of  benzoylpropionic  acid,  and  subsequently 
eliminating  hydrogen  bromide.  Methyl  benzoylacrylate  was 
obtained  in  92%  yield  as  a  yellow  oil,  b.  p.  191°  at  40  mm,,  and 
solidifying  at  32°. 

Methyl  /Lnitro-a-phenacylpropionate, 

C0Ph*CH2*CH(CH2*N02),C02Me, 

melts  at  57°. 

Two  formulae  are  possible  for  a  substance  of  this  type,  because 
the  ethylenic  linking  in  the  ester  of  benzoylacrylic  acid  is  con¬ 
jugated  both  with  the  carbonyl  and  with  the  carboxyl  group. 
The  foregoing  constitution  assigned  to  it  is  supported  by  the  fact 
that  when  sodiomalonic  esters  combine  with  methyl  benzoylacrylate, 
the  sodium  atom  becomes  attached  to  the  carbon  atom  furthest 
from  the  earboxyalkyl  group. 
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With  boiling  hydrochloric  acid  it  yields  benzoylpropionic  acid. 
Bromine  in  chloroform  gives  rise  to  two  isomeric  monobromo-deriv- 
atives,  separable  owing  to  their  differing  solubility  in  cold  methyl 
alcohol.  The  sparingly  soluble  one  crystallises  in  plates,  m.  p. 
125°.  The  other  forms  needles,  m.  p.  59°.  F.  C. 

Bile  Acids.  V.  Martin  Schenck  ( Zeitsch .  physiol.  Chem ,, 
1919,  104,  284—292.  Compare  A.,  1914,  i,  487).— The 
Lsodioxime  of  bilianic  acid  when  heated  with  20%  hydrochloric 
acid  yields  a  substance,  isolated  by  means  of  its  copper  salt,  which 
crystallises  in  white  needles  decomposing  at  228 — 230°.  It  is 
believed  that  this  product  is  aminocarboxybilianic  acid  iso  oxime, 
C24H3809N2,  formed  by  the  opening  of  only  one  of  the  two  lactam 
rings  present  in  bilianic  acid.  Such  an  acid  should  contain  four 
carboxyl  groups,  three  of  which  were  present  in  bilianic  acid,  but 
only  three  were  titratable  by  direct  means.  It  is  considered  that 
the  fourth  is  protected  by  the  adjacent  amino-group,  since  an 
increased  titration  value  was  obtained  after  treatment  with  form¬ 
aldehyde  by  the  technique  of  Sorensen.  Cholic  acid  oxime, 
C24HS707N,  begins  to  decompose  at  160°.  The  oxime  treated  with 
strong  sulphuric  acid  on  the  water-bath  gave  the  isooxime, 
C24H3707hr,  long,  hexagonal  needles,  decomp.  273 — 275°.  By  the 
action  of  hydrochloric  acid  on  the  isooxime,  a  substance,  C24H30O8N, 
was  obtained  in  rhombohedra,  m.  p.  194 — 195°.  This  is  apparently 
am in ocarboxy cholic  acid.  After  melting,  it  sets  again,  and  finally 
decomposes  at  274 — 275°,  the  decomposition  point  of  the  isooxime. 
These  experiments  support  the  work  of  Borsche  and  Bosenkranz 
(this  vol.,  i,  276)  on  the  structural  relationship  between  bilianic 
acid  and  cholic  acid.  J.  C.  D. 

Attempted  Synthesis  of  Fisetol.  Adolf  Sonn  (J5er.,  1919, 
52,  [ B ],  923 — 928). — The  synthesis  of  fisetol  (w-hydroxy- 

resacetophenone)  has  been  attempted  by  several  methods,  which, 
however,  have  not  been  completely  successful  (compare  Tambor 
and  Du  Bois,  A.,  1918,  i,  395). 

Chloroacetonitrile  and  resorcinol  monomethyl  ether  react  in 
ethereal  solution  under  the  influence  of  zinc  chloride  and  dry 
hydrogen  chloride  to  yield  the  2 -methyl  and  4-methyl  ether  of 
w-chlororesacetophenone,  which  are  separated  by  taking  advantage 
of  the  volatility  of  the  latter  with  steam  j  the  former  has  m.  p. 
173 — 174°  (uncorr,).  Similarly,  bromoacetonitrile  and  resorcinol 
dimethyl  ether  yield  u-brom-oacetoresorcinol  dimethyl  ether ,  m.  p. 
102 — -104°  after  previous  softening,  which  is  probably  converted  by 
potassium  acetate  into  the  corresponding  acetate ,  prisms,  m.  p. 
75°.  Resorcinol  and  bromoacetonitrile  yield  a  'product ,  m.  p.  127° 
after  softening,  but,  as  in  the  case  of  the  dimethyl  ether,  the 
analytical  results  point  to  a  partial  displacement  of  bromine  during 
the  condensation.  to-Phenoxyresacetophenone , 

CGH3(OH)2-CO*CH2-OPh, 

forms  coarse,  shining  plates,  has  m.  p.  204 — 205°  after  softening  at 


i.  332 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


200°  (attempts  to  remove  the  phenyl  group  were  unsuccessful) ;  its 
dimethyl  ether  forms  thin  prisms  or  needles,  m.  p.  115°  after 
previous  softening.  w-Ethoxyresacetophenone  has  m.  p.  136 — 137° 
after  softening;  its  diethyl  ether ,  coarse  prisms,  and  dimethyl  ether , 
irregular  plates,  have  m.  p.'s  66°  and  56 — 57°  respectively. 

H.  W. 

The  Preparation  of  /3-Aminopropiophenone.  William  J. 

Hale  and  Edgar  C.  Britton  (J .  Amer.  Chem .  Soc.,  1919,  41, 
841 — 847).- — Amino-derivatives  of  ketones  cannot  be  satisfactorily 
prepared  by  the  action  of  ammonia  on  the  corresponding  halogen 
derivatives  owing  to  the  further  substitution  of  the  hydrogen  of 
the  ammonia.  Amides  of  ke tonic  acids  behave  abnormally  in  the 
Hofmann  reaction,  and  give  rise  to  internal  condensation  products 
(compare  Biedermann,  A.,  1892,  471). 

Gabriel  prepared  j8-aminopropiophenone  from  p-bromopropyl- 
phthalimide.  This  was  converted  into  the  corresponding  alcohol, 
acid,  and  acid  chloride,  which  by  the  Friedel  and  Craft  reaction 
and  subsequent  hydrolysis  yielded  the  desired  product  (A.,  1908, 

i,  181). 

The  author  has  prepared  j3-phthaliminopropionic  acid  from  the 
zsoamyl  ester  of  /3-chloro-  or  iodo-propionic  acid.  The  yield,  how¬ 
ever,  was  only  40%.  In  order  to  avoid  the  formation  of  substituted 
phthalamic  acids,  the  hydrolysis  is  effected  with  40%  hydrobromic 
acid  instead  of  sodium  hydroxide.  The  method  finally  adopted  is 
indicated  by  the  scheme  j8-iodopropionic  acid  — >  0-iodopropionyl 
chloride  — >  /3-iodopropiophenone  • — >  j3-phthaliminopropiophen- 
one  — >•  j3-aminopropiophenone.  The  yields  in  the  last  stages  are 
90%,  68%,  and  95%. 

The  j8-chloro-derivative  of  propionic  acid  may  also  be  used,  but 
its  preparation  is  less  easy  than  that  of  the  iodo-derivative. 
iso  Amyl  fi- chi  or  o propionate  is  miscible  with  most  organic  solvents 
except  light  petroleum,  and  boils  at  207 — 208°/ 740  mm.  The 
corresponding  zWo-compound  has  b.  p.  183°/140  mm.  (slight 
decomp . ) .  iso  A  myl  fi-ph  t  h  alimin  opro  pi  ona  t  e ,  m.  p .  61°,  was  obtained 
in  a  70%  yield  from  either  of  the  two  foregoing  compounds. 

0-Chloropropiophenone  decomposes  on  distillation  in  a  vacuum 
into  hydrogen  chloride  and  phenyl  vinvl  ketone. 

fi-Iodo pro j/io pkenone,  m.  p.  61°  is  insoluble  in  water  and 
crystallises  from  alcohol.  The  acid  chloride  of  /3-iodopropionic  acid 
is  exceedingly  irritating  to  the  eyes,  and  readily  decomposes  on 
distillation.  F .  C. 

A  New  Synthesis  of  Styryl  Methyl  Ketone.  G.  Langlois 
(i Gompt .  rend.,  1919,  168,  1052 — 1054). — Acetyl  chloride  reacts 
with  styrene  in  the  presence  of  stannic  chloride  to  give  jfr-chloro- 
/3-phenyl ethyl  methyl  ketone,  which,  on  the  addition  of  diethyl 
aniline,  loses  the  elements  of  hydrogen  chloride,  giving  styryl 
methyl  ketone.  W.  G. 

Constitution  of  Hydroxy-  and  Hydroxylamino-anthra- 
quinone  Salts.  B,  Scholl  ( Ber .,  1919,  52,  [\B],  565 — 567). — In 
part,  a  denial  of  Baudisch's  claim  to  priority  (this  vol.,  I,  211). 
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When  a  solution  of  1-hydroxylaminoanthraquinone  in  alcohol  is 
mixed  with  about  two  equivalents  of  sodium  eth  oxide  and  left  in 
kn  atmosphere  of  nitrogen,  a  green  mono-sodium  salt  is  deposited. 
This  shows  that  the  compound  behaves  as  a  benzenoid  structure  (I) 
rather  than  in  the  isomeric  form  (II),  wdiich  would  give  a  disodium 
salt. 

OH  N*OH 

m  NH-OH  A  N  0H 


o6h4< 


C,H 


\ 


xCO 

(I.) 


\ 


co/X/ 

(II.) 


j.  c.  w, 


NH 


Cyclic  Compounds  from  Anthraquinone  l-sulphonic  Acid. 

Fkitz  Ullmann  and  Paul  Kebtesz  ( Ber 1919,  52,  [2?], 
545 — 558). — Anthraquinone  is  sulphonated  in  the  jDresence  of 
mercury,  and  the  potassium  anthraquinone-  1-sulphonate  (Iljinsky, 
A.,  1904,  i,  176  ;  Schmidt,  ibid.,  256)  is  heated  with  a  mixture  of 
phosphorus  pentachloride  and  oxychloride  at  120°.  Anthraquin - 
one-1- sulphonyl  chloride  (compare  MacHoul,  Diss.,  Freiburg,  1880) 
crystallises  from  nitrobenzene  or  toluene  in  golden-yellow  prisms, 
m.  p.  218°  (corr.),  changes  into  1-chloroanthraquinone  when  kept 
at  220°,  and  is  hydrolysed  by  boiling  water  to  anthraquinone- 1- 
sulphonic  acid.  This  forms  colourless  leaflets,  m.  p.  214°  (corr.), 
and  yields  a  barium  salt,  insoluble,  white  needles,  a  calcium  salt, 
soluble  in  boiling  water,  a  golden-yellow  lead  salt,  crystallising 
from  boiling  water,  a  hydrazine  salt,  N2H4(C14H805S)2,  and  an 
aniline  salt,  pale  yellow  needles,  m.  p.  291°.  (The  aniline  salt  of 
anthraquinone-2-sulphonic  acid  is  silvery-white 
and  has  m.  p.  314°.) 

The  reactions  of  the  sulphonyl  chloride  with 
various  bases  are  described.  Hydrazine  hydrate 
reacts  at  30°  to  give  the  anhydride  of  anthraquin- 
onc-X-siilphonhy  dr  azide  (annexed  formula),  which 
crystallises  from  aniline  or  nitrobenzene  as  a  yellow 
powder,  and  yields  a  sodium  salt,  yellow  leaflets, 
a  silver  salt,  pale  yellow  leaflets,  a  methyl  deriv¬ 
ative  (with  methyl  sulphate),  silvery  leaflets, 
decomp.  239°,  and  an  acetyl  derivative,  pale  yellow  needles,  m.  p. 
237°  (decomp.).  Ammonia  gives  the  anhydride  of  1  -anthraquin- 
onesidphonarnide  (annexed  formula),  which 
crystallises  from  pyridine  or  nitrobenzene  in  pale 
yellow,  felted  needles,  m.  p.  321°  (corr.).  Aniline 
gives  an t h raq uinone-\~s u Iph o nanilide,  golden-yellow 
needles  from  toluene,  m.  p.  216°  (corr.),  and 
methylaniline  yields  anthraquino  ne-l-sulphon- 

methylanilide,  C6II1'\^/>C6Hs-SO;.-NMePli,  pale 

yellow  leaflets,  m.  p.  205°. 
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On  nitration,  the  potassium  salt  of  anthraquinone-i-sulphonic 
acid  gives  a  mixture  of  5-  and  8-nitroanthraquinone~l-sulphonic 
acids.  The  former  separates  directly  from  the  hot  nitrating  mix¬ 
ture,  whilst  the  latter  crystallises  slowly  when  the  filtrate  is  kept 
(compare  Schmidt,  loc.  cit.).  5-Nitroanthraquinone-l-sulphonic 
acid  forms  a  golden-yellow  potassium  salt,  a  white  barium  salt, 
and  a  sulphonyl  chloride ,  yellow  needles,  in.  p.  277°  (corr.),  which 
reacts  with  ammonia  to  give  the  anhydride  of  5  -  ni  t  r  o  a  n  t  h  ra  q  u  in  - 
one-l-sulphonamide ,  this  crystallising  from  nitrobenzene  in  pale 
brown  needles,  m.  p.  425°,  and  yielding  the  corresponding  b-amino- 
compound,  dark  violet  leaflets,  on  reduction  with  alkaline  hypo¬ 
sulphite.  8-Nitroanthraquinone-l-sulphonic  acid  forms  a  potassium 
salt,  twice  as  soluble  as  the  isomeride,  and  a  sulphonyl  chloride , 
yellow  needles,  m.  p.  245°,  which  yields  the  anhydride  of  8 -nitro- 
anthraquinone-l-sulphanamide ,  m,  p.  314°  (corr.).  The  nitro¬ 
compounds  may  be  reduced  by  means  of  potassium  sulphide ; 
potassium  5-  and  &-aminoanthraquinone~\~sulphonates  crystallise 
in  violet  needles,  the  8-isomeride  being  the  more  soluble.  The 
constitution  and  purity  of  the  nitrated  acids  were  elucidated  by 
boiling  them  with  hydrochloric  acid  and  sodium  chlorate,  whereby 
they  yielded  l-chloro-5~nitroanthraquinone ,  yellow,  felted  needles, 
m.  p.  314°  (corr.)  (convertible  into  the  known  l-nitrO-5-amino- 
anthraquinone),  and  1  -chloroS-riitroanthraquinone,  m.  p.  263° 
(corr.).  J.  C.  W. 

Reduction  Products  of  Hydroxymethylenecamphor.  II. 
Mechanism  of  the  Hydrogenation  of  Hydroxymethylene¬ 
camphor  with  Hydrogen  and  Nickel.  Hans  Rupe  and  Arthur 

Akermann  ( Helv .  Chim.  Acta,  1919,  2,  205 — 221.  Compare  this 
voL,  i,  29). — The  hydrogenation  of  hydroxymethylenecamphor  in 
the  presence  of  a  specially  prepared  nickel  catalyst  can  be  made 
use  of  in  a  study  of  the  kinetics  of  such  reactions,  and  a  series  of 
experiments  with  this  aim  are  now  described.  A  graphic  repre¬ 
sentation  of  the  hydrogen  absorbed  from  time  to  time  shows  that 
the  curves  are  nearly  hyperbolic  when  the  abscissae,  x ,  are  taken 
from  the  values,  time  x  weight  of  catalyst/ initial  weight  of  hydr¬ 
oxymethylenecamphor,  and  the  ordinates,  y ,  are  the  percentages 
of  hydrogen  absorbed,  calculated  on  the  theoretical  requirement. 
These  curves  are  treated  mathematically,  and,  after  making  correc¬ 
tions  for  probable  disturbing  factors,  such  as  secondary  reactions 
caused  by  nickel  compounds,  it  appears  that  the  main  reaction  is 
a  bimolecular  one.  That  is,  not  only  does  the  quantity  of  hydr¬ 
oxymethylenecamphor  fall  off,  but  the  amount  of  hydrogen  trans¬ 
ferred  as  well,  or,  in  other  words,  the  catalyst  continually  decreases 
in  activity.  This  explains  why  such  a  large  quantity  of  nickel  is 
required  in  this  case  to  achieve  a  rapid  and  complete  reduction. 

In  this  reduction,  as  in  so  many  similar  cases,  much  more 
hydrogen  is  absorbed  than  is  theoretically  required,  but,  as  a 
matter  of  fact,  the  reduction  is  actually  complete  when  only  about 
80 — 90%  of  the  required  volume  of  gas  has  disappeared.  This  is 
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not  due  to  experimental  errors,  but  chiefly  to  the  activation  of  the 
water  by  the  nickel.  J.  C.  W. 


Reduction  Products  of  Hy dr oxymethylenecamphon .  III. 
New  Reactions  of  Methylenecamphor.  Hans  Rupe  and 
Arthur  Akermann  ( Helv .  Chim.  Acta ,  1919,  2,  221- — 233.  Com¬ 
pare  this  vol.,  i,  29). — When  camphylcarbinol  is  warmed  with 
sodium  in  benzene  solution,  a  new  derivative,  s -dicamphylethane, 

C8HH<CA<jj.n  jj  is  produced.  This  crystallises  in 

slender,  white  prisms,  m.  p.  209 — 211°,  and  its  constitution  is 
revealed  by  the  fact  that  it  may  be  obtained  from  camphylmethyl 
bromide  by  the  Fittig  and  W urtz  method.  It  is  assumed  that 
water  is  eliminated  from  the  carbinol,  giving  methylenecamphor 
and  hydrogen  (from  the  sodium),  and  that  either  two  molecules  of 
this  compound  condense  and  then  combine  with  hydrogen,  or  one 
molecule  is  reduced  to  methylcamphor,  which  condenses  with  the 
methylenecamphor.  The  compound  can  also  be  obtained  by  boil¬ 
ing  solutions  of  methylenecamphor  in  benzene  or  toluene  with 
sodium,  and  then  treating  the  product  with  water.  In  this  case, 
the  necessary  hydrogen  is  supposed  to  be  derived  from  an  enolic 
form  of  the  compound  obtained  by  the  union  of  two  molecules  of 
methylenecamphor.  The  fact  that  both  series  of  reactions  proceed 
better  in  moist  benzene  supports  the  given  interpretations  of  the 
mechanism. 

In  the  Fittig- Wurtz  reactions,  and  in  the  above  processes  when 
moisture  is  excluded,  small  quantities  of  an  isomeride  are  formed, 
which  is  slightly  less  soluble  in  light  petroleum  and  crystallises  in 
glistening,  crossed  prisms,  m.  p.  258 — -259°.  Probably  it  has  the 
PO  PO 

f.m»K  C!H1.<6Me.0Hi.AH>C,Hu. 

Chloromethylenecamphor  (A,,  1916,  i,  409)  also  reacts  readily 
with  sodium  in  ethereal  solution,  giving  the  cis-  and  trans-modi^ 
cations  of  dicam phoeth andien e , 


CgH 


c8h14<|° 

c:ch-ch 


and 


c8h14<V° 


W<N30 


<jh-ch:c 

co>  8  u 


The  ^-modification  crystallises  from  light  petroleum  in  orange- 
yellow  tetrahedra,  m.  p.  238 — 239'5°,  whereas  the  tfrans-isomeride 
is  insoluble  and  separates  best  from  glacial  acetic  acid  in  slender, 
greenish-yellow  needles,  m.  p.  282—283°. 

Camphylmethyl  bromide  does  not  react  at  all  readily  with  mag¬ 
nesium,  and  its  reaction  with  magnesium  phenyl  bromide  is  also 
not  so  vigorous  as  in  the  case  of  chloromethylenecamphor.  The 
product,  benzyl  camphor,  was  also  obtained  with  about  the  same 
optical  properties  by  the  reduction  of  benzylidenecamphor  with 
sodium  amalgam.  J.  C.  W. 
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Studies  on  the  Dependence  of  Optical  Rotatory  Power  on 
Chemical  Constitution.  I.  Position  Isomerism  and  Optical 
Activity  of  Naphthylimino  camp  hors  and  Derivatives  of 
Phenyliminocamphor.  Bavva  Kartar  Singh  and  Jatindra 
Kumar  Mazumdar  (Ty,  1919,  115,  566 — 576). 

Genetic  Relationships  of  the  Terpenes.  Ossian  Aschan 
( Finska  Ke?n.  Jubildumsmimmer ,  1918,  pp.  15;  from  Chem.  Zentr., 
1919,  i,  285).— A  concise  resume  of  the  chemistry  of  the  terpenes. 

H.  W. 

New  Terpene  in  Finnish  Turpentine.  Ossian  Aschan 
( Technikern ,  1918,  pp.  3;  from  Chem.  Zentr. ,  1919,  i,  284).' — -A 
new  terpene  hydrocarbon  has  been  obtained  by  the  fractional  dis¬ 
tillation  of  Finnish  turpentine  with  steam;  it  has  b.  p.  163 — 165°, 
Df  0’8628,  [a]D  +7*70°,  and  is  a  bicyclic,  simply  saturated  terpene 
closely  related  to  pinene.  It  yields  pinene  nitrosochloride  with 
amyl  nitrite  and  hydrochloric  acid.  H.  W. 

Action  of  Finely  Divided  Metals  on  Pinene  Vapour.  Paul 

Sabatier,  Alph.  Mailhe,  and  G-.  G-audion  ( Compt .  rend.,  1919, 
168,  926 — 930). — The  metals  used  were  copper,  nickel,  cobalt,  and 
iron.  When  pinene  vapour  is  passed  over  any  of  these  metals  at 
350°,  there  is  no  evolution  of  gas,  but  a  liquid  is  obtained  which 
is  less  volatile  than  the  original  pinene  and  consists  of  terpenes 
isomeric  with  pinene  and  a  small  amount  of  polyterpenes.  At 
higher  temperatures  there  is  an  evolution  of  gas,  the  amount  of 
which  varies  with  the  temperature  and  the  nature  of  the  metallic 
catalyst.  With  copper  at  500°  there  is  an  abundant  evolution  of 
a  gas,  which  is  a  mixture  of  hydrogen  and  olefines.  With 
copper  at  600 — 630°  there  is  a  still  more  marked  evolution 
of  gas,  whilst  the  liquid  product  consists  of  a  mixture  of  isoprene, 
olefines  and  diolefines,  terpenes,  and  aromatic  hydrocarbons,  such 
as  toluene,  m-xylene,  cymene,  cumene,  and  methylethylbenzene. 
The  yield  of  aromatic  hydrocarbons  was  in  one  case  31%  of  the 
pinene  used.  With  reduced  nickel  at  600°,  a  very  energetic  de¬ 
composition  of  the  pinene  occurs,  a  gas  being  evolved  rich  in 
hydrogen,  carbon  is  deposited,  and  very  little  liquid  product  is 
obtained.  With  cobalt  at  600°,  the  results  obtained  are  inter¬ 
mediate  between  those  obtained  with  nickel  and  copper,  whilst 
reduced  iron  is  similar  to  nickel  in  its  effect.  W.  G. 

Finnish  Turpentine.  V.  Formation  of  Terpin  Hydrate 
and  Terpineol.  Ossian  Aschan  (. Bidrag  kdnn .  Finiands  natur  och 
folk,  1918,  77,  pp.  30;  from  Chem.  Zentr.,  1919,  i,  284). — The 
author  has  endeavoured  to  find  new  methods  of  preparing  terpin 
from  pinene  and  dipentene.  Preliminary  experiments  on  the 
action  of  sulphuric  acid  of  varying  concentration  on  oil  of  turpen¬ 
tine  without  cooling  showed  that  terpin  (which  is  probably 
transiently  formed  under  all  conditions  when  pinene  is  converted 
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into  dipentene  by  acids)  was  certainly  produced  at  the  ordinary 
temperature,  but  that  at  the  high  concentration,  and  possibly  in¬ 
creased  temperature,  water  was  almost  immediately  eliminated  and 
dipentene  formed.  It  is  important  that  stirring  and  cooling  should 
be  very  efficient,  thereby  preventing  decomposition  of  the  terpin 
hydrate  formed  by  the  acid.  With  efficient  stirring  (ten  hours) 
and  using  45%  sulphuric  acid,  53*2%  of  the  theoretical  yield  of 
terpin  was  obtained ;  during  the  greater  part  of  the  time,  the 
temperature  must  be  maintained  at  +1°.  £raw-Terpin  is  formed 
as  a  by-product.  Terpin  is  also  produced  by  the  action  of 
sulphuric  acid  (45%)  on  nopinene  (from  American  oil  of 
turpentine). 

Terpin  may  also  be  obtained  by  addition  of  water  to  dipentene 
(1  part)  by  treatment  with  sulphuric  acid  (55%;  6  parts)  at  —6°; 
the  crude  product  is  remarkably  pure,  but  may  contain  trans- 
terpin.  The  conversion  of  terpin  hydrate  by  loss  of  water  into 
terpineol  is  best  effected  by  the  action  of  oxalic  acid  solution  (0'5%). 
The  transformation  of  terpineol  into  pinene  by  means  of  formic 
acid  is  so  successful  that  the  process  appears  capable  of  technical 
application.  An  almost  quantitative  yield  of  terpin  hydrate  is 
obtained  from  terpineol  (1  part)  by  the  action  of  sulphuric  acid 
(40%;  5  parts),  the  mixture  being  kept  well  stirred  and  cooled  by  ice. 

Terpin  hydrate  can  be  prepared  in  good  yield  from  the  fraction 
of  Finnish  turpentine,  b.  p.  155 — 167°,  which  contains  the  terpenes 
related  to  pinene.  H.  W. 

Finnish  Turpentine.  VI.  The  Components  of  High 
Boiling  Point.  Ossian  Aschan  (Bidrag  harm,  Finlands  natur  och 
folk ,  1918,  77,  pp.  88;  from  Chem .  Zentr .,  1919,  i,  284—285).— 
A  specimen  of  turpentine  and  a  resin  distillate  obtained  in  the 
manipulation  of  the  resin  of  Finns  sylvestris  have  been  investi¬ 
gated,  and  terpene  alcohol  and  cadinene  have  been  obtained.  The 
question  whether  cadinene  exists  as  such  in  the  fraction,  b.  p. 
125 — -130°/ 9  mm.,  or  whether  its  hydrochloride  is  formed  by  the 
action  of  hydrogen  chloride  on  another  sesquiterpene,  remains 
undecided.  H.  W. 

Constituents  of  Higher  Boiling  Point  in  Finnish  Turpen¬ 
tine.  Ossian  Aschan  ( Fvnska  Kem.  Medd 1918,  pp.  3;  from  Chem . 
Zentr .,  1919,  i,  285). — Fractions  b.  p.  210 — 220°  and  ca.  260° 
have  been  observed  in  Finnish  turpentine  in  the  products  of  the 
tar  ovens  and  in  those  obtained  by  the  distillation  of  resin  with 
steam ;  they  appear  to  consist  of  terpene  alcohol  and  a  sesqui¬ 
terpene,  and  resemble  that  obtained  from  pine  resin  (preceding 
abstract).  An  unsaturated  terpene  alcohol,  C10H17*OH,  has  been 
isolated  which  is  not  identical  with  terpineol,  but  is  possibly  a 
mixture  of  the  latter  with  other  terpene  alcohols.  A  sesquiterpene, 
C15H24,  b.  p.  260 — 263°/760  mm.,  Df  0*9187,  has  also  been  obtained. 
It  is  unsaturated  towards  potassium  permanganate,  bromine,  and 
hydrogen  chloride,  and  is  converted  by  the  latter  into  cadinene 
dihydrochloride,  m.  p.  117 — 118°.  Since  cadinene,  obtained  from 
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this  hydrochloride,  has  b.  p.  271°,  it  cannot  be  identical  with  the 
original  substance.  H.  W. 

The  Sesquiterpene  Fraction  in  the  Volatile  Portions  of 
Pine  Resin.  Ossian  Aschan  (Finska  Kem.  Medd .,  1918,  pp.  2  ; 
from  Chem.  Zentr .,  1919,  i,  285). — A  new  terpene  has  been  isolated 
from  a  distillate  obtained  during  the  manipulation  of  pine  resin. 
Its  dihydrochloride ,  C^H^C^,  forms  shining,  rhombic  leaflets, 
m.  p.  85 — 86°.  It  is  possibly  a  bicyclic  sesquiterpene,  and  may  be 
related  to  cadinene.  H.  W. 


Some  Constituents  of  French  and  American  Rosins. 

Edmund  Knecht  and  Eva  Hibbert  (/.  Soc.  Dyers ,  1919,  35, 
148 — 154). — By  repeated  crystallisation  from  glacial  acetic  acid 
and  alcohol,  two  pimaric  acids,  C2oH3002,  are  isolated  from  French 
and  American  rosins,  that  from  the  former  forming  large,  colourless 
crystals,  m.  p.  161°,  aD  —80°,  and  that  from  the  latter  melting 
at  the  same  temperature  and  having  aD  +  79°.  The  two  acids  differ 
in  certain  particulars,  and  are  probably  not  optical  isomerides. 
On  heating  in  a  vacuum  or  in  a  stream  of  carbon  dioxide,  both 
acids  are  converted  into  rosin-like  anhydrides  by  the  loss  of  a  mole¬ 
cule  of  water  from  two  of  acid.  The  hydration  of  the  anhydride 
of  Z-pimaric  acid  takes  place  slowly  at  the  ordinary  temperature 
by  the  action  of  water,  and  when  it  is  crystallised  from  water¬ 
absorbing  solvents,  such  as  alcohol  or  acetic  acid,  inactive  pimaric 
acid  is  obtained  which,  by  ebullioscopic  methods,  gives  figures 
indicating  a  double  molecular  weight.  Resolution  of  the  acid  is 
effected  by  means  of  tf-tetrahydroquinaldine.  By  the  action  of 
bromine  in  carbon  tetrachloride  solution,  both  d -  and  Z-pimaric 
acids  give  crystalline  tribromc-substitution  products,  m.  p. 
115 — 118°,  whilst  with  nitrous  acid,  greenish-blue,  crystalline 
nitrosites,  m.  p.  99°,  are  obtained.  When  exposed  to  the  air, 
Z-pimaric  acid  slowly  absorbs  oxygen  to  the  extent  of  two  atomic 
proportions,  and  on  distillation  with  aluminium,  a  hydrocarbon, 
is  produced,  probably  identical  with  or  analogous  to 
abietene  or  colophene.  The  rosins  themselves  probably  consist 
mainly  of  anhydrides,  hydration  being  a  preliminary  to  the  crystal¬ 
lisation  of  the  rosin  acids.  G.  F.  M. 


Synthetic  Glucosides.  III.  A  Contribution  to  the  Con¬ 
stitution  of  Internally  Complex  Salts.  P.  Karrer,  C.  Nageli, 
and  H.  Weidmann  {Helv.  Chim.  Acta ,  1919,  2,  242 — 265.  Com¬ 
pare  A.,  1916,  i,  832;  1917,  i,  539). — I.  Constitution  of  Internally 
Complex  Salts  [with  L. '  Wilbuschewich]. — It  is  now  generally 
accepted  that  the  metallic  atom  in  internally  complex  salts  of  the 
a-amino-  or  a-hydroxy-acids  is  bound,  not  only  to  the  carboxyl 
group,  but  to  the  a-substituent  as  well.  That  being  so,  it  should 
be  possible  to  obtain  isomeric  derivatives  by  the  action  of  a  suit¬ 
able  halogen  compound  on  the  salt,  according  to  the  scheme : 


TPCFMSTH,,. 
CO - O' 


►M  +  R'X 


R-CH-miR' 

C0oH 


+ 


R*CH*NH2 

COt,R'  3 
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in  which  -OH  might  be  written  instead  of  *NHa.  An  indication 
that  such  a  reaction  might  take  place  has  already  been  given, 
namely,  in  the  formation  of  tetra-acetylglucose  salicylate  and  the 
tetra-acetylglucoside  of  salicylic  acid  by  the  action  of  acetobromo- 
glucose  on  silver  salicylate,  and  it  is  now  shown  that  silver 
anthranilate  reacts  with  ethyl  iodide  in  warm  toluene  to  form  a 
mixture  of  A-ethylanthranilic  acid  and  ethyl  anthranilate. 

In  order  to  obtain  pairs  of  isomerides  at  all,  search  must  be 
made  for  a  suitable  halogen  derivative.  For  example,  silver 
salicylate  and  ethyl  iodide  only  give  ethyl  salicylate.  It  is  some¬ 
what  remarkable  that  acetobromoglucose  is  more  suitable  than  any 
other  derivative  tested  so  far.  This  is  of  interest,  because  it  opposes 
another  interpretation  of  the  reaction,  which,  without  reference  to 
internally  complex  salts,  would  suggest  that  any  change  at  the 
a-amino-  or  a-hydroxyl  group  might  be  preceded  by  attachment 
of  the  haloid  as  such.  Acetobromoglucose  has  practically  no 
tendency  to  form  quaternary  salts  with  amines. 

It  is  generally  assumed  that  the  metal  is  attached  to  the  carb¬ 
oxylic  residue  by  a  main  valency  and  to  the  amino-  or  hydroxyl 
group  by  residual  affinity.  The  preponderance  of  ester  in  most 
of  the  above  reactions  is  in  keeping  with  this  view,  but  it  is  possible 
to  represent  the  salts  as  desmotropes,  thus: 

R-CH-NH,  R-CH-NHM 

J  *  ""  j 

co-oik  ~  CO-OH 

II.  Glucosides  of  a-Hydroxy  carboxylic  Acids. — The  silver  salts 
of  all  the  a-hydroxy-acids  investigated  so  far  react  with  aceto¬ 
bromoglucose  to  give  isomerides,  as  in  the  case  of  salicylic  acid. 
A mmonium  fi-te tra-a cet yl-d-glu c osidogly collate , 

C02(NH4)-CH2*0-C6H705Ac4, 

from  silver  glycollate,  crystallises  in  concentric  groups  of  felted 
needles,  with  about  2  mols.  EtOH,  which  it  loses  at  95—100°,  and 
has  m.  p.  157°,  [ajf  —35*6°.  It  yields  j3-^-glucosidoglycollic  acid 
on  hydrolysis  with  baryta  or  ammonia  (Fischer  and  Helferich,  A., 
1911,  i,  675). 

Silver  lactate  gives  tetra-acetyl-d-glucose  dl  -lactate,  felted 
needles,  m.  p.  174°,  [a]£6  —  3*23°,  and  ammonium  p-tetra-acetyl-d- 
glucosidchdl-lactate,  m.  p.  165°,  [a]1^  —  34*92°,  which  yields 

d-glucosido-dldactic  acid ,  [ajjf  —36*58°,  on  hydrolysis. 

The  active  and  inactive  mandelic  acids  give  the  following  com¬ 
pounds  :  $-tetra-acetyl-d-glucosido-d\-mandelic  acid ,  felted,  white 
needles,  m.  p.  130 — 150°,  [ a from  —36*97°  to  —43*46°  with 
different  preparations,  the  corresponding  derivative  of  6?-mandelic 
acid,  CfiH705Ac4-0*CHPh‘C02H,  highly  refractive  needles,  m.  p. 
166°,  [cl]d  —5°,  and  the  derivative  of  ^-mandelic  acid,  white  needles, 
m.  p.  132°,  [a]}?  —  82*4° ;  $-tetra-acetyl-d- glucose  d~mandelate , 
OH-CHPh-C02-C6H705Ac4,  snow-white  needles,  m.  p.  163°, 
[a]»  +5*13°  (yield  four  times  as  great  as  that  of  the  glucoside), 
and  the  1  -mandelate,  m.  p.  134°,  [a]p  —63*09°,  which  is  much  more 
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soluble  in  alcohol  than  the  isomeride,  it  being  possible  to  separate 
the  inactive  d£-mandelate  into  the  two  esters  by  fractional  crystal¬ 
lisation.  The  tetra- acetates  may  be  hydrolysed  by  baryta  or  dilute 
ammonia  solutions  to  the  following:  d-glu cosido-d\- mande lie  acid, 
C6Hn05*0*CHPh*C02H,  also  designated  prulauradnic  add ,  because 
of  its  relationship  to  the  cyanogetic  glucoside,  prulaurasin,  a  white, 
hygroscopic  powder,  crystallising  with.  lEtOH,  [a]})  —  28T7 — 33T8°, 
which  is  hydrolysed  by  emulsin,  but  does  not  reduce  Fehling’s  solu¬ 
tion,  and  forms  a  very  hygroscopic  ammonium  salt,  0*5H2O, 
~36T2°;  and  d-glucosido~\-mandelic  acid ,  [aJJ,0 '—138*6°,  and 
(i-glucosidchd-mandelic  add,  [a]]J  -p5T39°,  also  called  prunasinic 
add  and  sambunigrinic  add  respectively. 

III.  Glucosides  of  Anthranilic  Acid. — Silver  anthranilate  reacts 
with  acetobromoglucose  to  form  tetra^acety  l  glucose  anthranilate , 
NH2*C6H4*C02*C6H705Ac4,  m.  p.  177°,  [a]“  —58*12°,  and  N -tetra^ 
acetylglucosidoanthramlic  acid ,  C02H*C6H4*NH,CGH705Ac4,  white 
needles,  m.  p.  181°,  [a]JJ  —63*89°.  The  latter  is  a  representative 
of  the  somewhat  obscure  group  of  A-glucosides.  It  may  be  hydro¬ 
lysed  by  methyl-alcoholic  ammonia  to  the  very  hygroscopic 
ammonium  N-d-glucosidoanthranilate ,  [a]p  —85*66°,  which  reduces 
Fehling’s  solution,  and  may  be  converted  into  the  silver  salt,  but 
the  free  acid  is  too  unstable  to  be  isolated.  In  one  hydrolysis, 
ammonium  N-ace tyl- d-glucosidoanthranila t e  was  formed, 

C6Hu05Ac-NH-C6H4-C02-NH4, 

in  stout,  limpid  crystals,  m.  p.  80 — 85°.  J.  C.  W. 


The  Tannin  of  the  Canadian  Hemlock  (Tsuga  Canadensis, 
Carr.).  Rodger  James  Manning  and  Maximilian  Nierenstein 
(T.,  1919,  115,  662—673). 


Cyclic  Ethers  from  o-Allyl  Phenols  ;  Methylenecoumarans 
[  1 -Methylene- 1  :  2-dihydrobenzofurans].  Roger  Adams  and 
R.  E.  Rindfusz  (J .  Amer.  Ghem.  Soc.,  1919,  41,  648 — 665). — The 
following  series  of  reactions  with  o-allylphenol  has  been  studied : 
(a)  acetylation,  (6)  bromination,  and  (c)  treatment  of  the  di¬ 
bromide  with  alcoholic  potassium  hydroxide.  These  are  the  reac¬ 
tions  involved  in  the  production  of  flavones  by  Kostanecki’s 
method  from  o-acetoxyphenyl  styryl  ketones,  and  it  was  expected 
that  in  this  case  the  parent  of  the  flavones,  namely,  “chromene” 
(I),  would  be  formed.  Instead,  the  last  operation  takes  a  different 
course,  and  the  product  is  1-methylenecoumaran  (II). 


•CH 


(I.) 


OFT 

°«h4<0_!>c:oh2. 


(ii.) 


The  formation  of  the  methylenecoumaran  appears  to  be  a  general 
reaction,  and  the  mechanism  of  the  process  was  proved  as  follows. 
When  the  o-acetoxy-jQy-dibromopropylbenzene  is  treated  with  one 
molecular  proportion  of  sodium  ethoxide,  the  acetyl  group  is 
eliminated  and  a  monobromo-cyclic  ether  formed,  which  yields  the 
known  1 -methyl  coiunaran  on  reduction  with  zinc  and  hydrochloric 
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acid,  and  1-methylenecoumaran  when  boiled  with  alcoholic 
potassium  hydroxide.  The  reactions  can  only  be  interpreted  as 
follows : 

n  tt  ^CH^CHBr-OHoBr  n  „  ^CH2-CHBr*CH2Br 

C6H4<oa'c  -  ->  c«h«<ok 

(a.)  4- 

C«H4<^i>C:OH3  C6H4<™i>CH-CH,Br 

(b.) 

o-Aceioxyallylbenzene ,  from  o-allylphenol  and  acetic  anhydride, 
has  b.  p.  123 — 124°/20  mm.,  D24  1*031,  n ®  T508,  and  its  dibromide 
(a)  forms  white  crystals,  m.  p.  42°;  1  -bromo  methyl  coumaran  ( b ) 
has  b.  p.  144 — 145°/20  mm.,  D25  T453,  n™  1*575;  and  1-methylene - 
coumaran  is  a  pleasant-smelling  oil,  b.  p.  93 — 94°/ 20  mm., 
196 — -197°/ 7 44  mm.,  D24  1*050,  1*555,  which  reacts  with  bromine 

in  carbon  disulphide  at  0°  to  form  1  -bromomethylenecoumaran, 

CfiH{  <QHC>C:CHBr,  b.  p.  134— 138°/25  mm.,  D23  1'472, 

<  1-584. 

In  the  case  of  o-allylphenol,  it  is  necessary  to  acetylate  before 
the  bromination,  because  the  free  phenol  reacts  in  a  complicated 
manner  with  bromine.  When  slowly  treated  with  bromine  in 
carbon  disulphide  at  0°  or  below,  and  the  product  is  slowly  dis¬ 
tilled  in  a  partial  vacuum,  three  main  fractions  are  obtained. 
Fraction  I,  b.  p.  90— 125°/20  mm.,  is  the  greatest,  and  consists 
chiefly  of  1-methylcoumaran,  b.  p.  93 — 94°/ 23  mm.,  D24  1*032, 
rijy  1*531  (Claisen,  A.,  1913,  i,  1176;  1915,  i,  707).  Fraction  II, 
b.  p.  125— 146°/20  mm.,  contains  two  isomerides  with  b.  p.  142°/ 
20  mm.;  one  is  l-bromo-l-methylcoumaran,  D24  1*414,  1*569, 

and  the  other  is  1-bromomethylcoumaran,  since  it  yields 
1-methylenecoumaran  when  the  mixture  is  boiled  with  alcoholic 
potassium  hydroxide,  and  1-methylcoumaran  when  boiled  with  zinc 
and  hydrochloric  acid.  Fraction  III,  b.  p.  180— 210°/ 20  mm., 
contains  chiefly  aA-dibromo-l-methylcoumarari , 

C6H3Bi<Q^>cH-CH2Br, 

b.  p.  189 — 194°/20  mm.,  D24  1*795,  1*607,  for,  when  reduced  by 

zinc  and  hydrochloric  acid,  it  yields  the  above  4-bromo-l -methyl  - 
coumaran,  and  when  treated  with  alcoholic  potassium  hydroxide  it 
forms  1-bronw-l-methylcnecoumaran ,  b.  p.  148°/ 30  mm.,  D24  1*483, 
nf;  1*595. 

An  attempt  was  made  to  obtain  o-/3y-dibromopropylphenol  from 
its  methyl  ether.  o  -  All  ylctni  sole,  b.  p.  101 — 102°/ 22  mm., 
D24  0*972,  n 0  1*526,  prepared  by  the  action  of  methyl  sulphate  on 
o-allylphenol,  reacts  with  bromine  in  carbon  disulphide,  however, 
to  form  some  of  the  same  compounds  as  the  free  phenol. 

4-Bromo-2-allylphenol  (Claisen,  loc.  cit.)  yields  the  above 
4-bromo-l -methyleoumaran  when  heated  with  pyridine  hydro- 
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chloride,  and  this  may  also  be  obtained  by  brominating  1-methyl- 
coumaran.  k-Bromo-2-allyl  phenyl  benzoate  has  b.  p.  234 — 236°/ 
25  mm.,  D24  1*308,  n »  1*589,  and  its  dibromide ,  m.  p.  98*5°,  yields 
the  above  4-bromo-l-methylenecoumaran  when  boiled  with  alcoholic 
potassium  hydroxide. 

3-Allyl-p-cresol  and  3-allyl-ocresol  (ibid.)  give  the  following 
compounds:  3 -allyl-p-tolyl  acetate ,  b.  p.  139°/22  mm.,  D20  1*022, 
1*507,  its  dibromide ,  long,  white  needles,  m.  p.  77*5°,  and 
A:-methylA-m.cthylenecoumarany  b.  p.  113°/ 17  mm.,  D20  1*043, 
1*556  ;  and  i-allyl-o-tolyl  acetate ,  b.  p.  128°/14  mm.,  D20  1*023, 
v'n  1*507,  its  dibromide ,  b.  p.  210°/ 20  mm.,  and  6- methyl-1 - 
methylenecoumaran ,  b.  p.  101 — 102°/15  mm.,  D20  1*043,  1*553. 

l-Allyl-3-naphthol  (Claisen,  A.,  1912,  i,  965)  forms  an  acetate , 
b.  p.  186— 189°/17  mm.,  D25  1*111,  <  1*584,  the  dibromide  of 

which,  fibres,  m.  p.  89°,  yields 
2~m.ethylene-2  :  Z-dihydroA  :  5-afi-naphtha- 
furan  (annexed  formula),  in.  p.  55°,  b.  p. 
188—190°/ 17  mm.,  when  boiled  with 
sodium  ethoxide  solution. 

3-Allylsalicylic  acid  and  its  methyl  ester  (Claisen,  loc.  cit.)  can¬ 
not  be  acetylated,  but  this  is  no  hindrance  to  the  above  reaction, 
as  the  hydroxyl  group  needs  no  protection  during  bromination. 
Methyl  S-fiy-dibromopropylsalicylate,  m.  p.  72 — 72*5°,  and  the  free 

acid ,  C02H-C6Hs(0H)-CHo-CHBr-CH2Br,  needles,  m.  p. 

162*5 — 163*5°,  both  yield  \-methylenecoumaran-%-carboxylic  acid , 
m.  p.  152°,  when  boiled  with  alcoholic  potassium  hydroxide,  and 
this  compound  gives  1  -bromomethylenecournaranS-carboxylic  acid , 

COgHrCgHg^Q^^CiCHBr,  m.  p.  222—223°,  when  treated  with 

bromine  in  carbon  disulphide  at  0°.  J.  C.  W. 

Syntheses  of  Chromans  and  Coumarans.  R.  E.  Rindfusz 
(J.  Amer.  Chem.  Soc.,  1919,  41,  665 — 670). — Three  simple  methods 
for  the  preparation  of  chroman  and  coumaran  have  been  dis¬ 
covered.  I.  Phenyl  y-hy dr oxy propyl  ether,  from  trimethyl ene- 
chlorohydrin  and  sodium  phenoxide,  is  heated  with  zinc  chloride, 
giving  chroman  in  30 — 35%  yield,  or  phenyl  /3-hydroxyethyl  ether, 
from  ethylene  chlorohydrin  and  sodium  phenoxide,  is  similarly 
treated,  giving  a  25%  yield  of  coumaran.  II.  Phenyl  y-bromopropyl 
ether  or  phenyl  j6-bromoethyl  ether,  from  sodium  phenoxide  and 
the  dibromides,  heated  with  zinc  chloride,  gives  a  65%  yield  of 
chroman  or  a  30 — 40%  yield  of  coumaran  as  the  case  may  be. 
III.  Mixtures  of  phenol  and  the  chlorohvdrins  are  heated  with 
zinc  chloride,  but  the  yields  are  not  so  good. 

It  is  obvious  that  substituted  chromans  and  coumarans  could 
be  made  very  readily  from  substituted  phenols.  J.  C.  W. 

Cinchona  Alkaloids .  II.  5-Azo-  and  5 -Amino-compounds 
of  Cupreine,  Hydrocupreine,  and  their  Methyl  and  Ethyl 
Ethers.  G.  Giemsa  and  J.  Halberkann  (Ber.,  1919,  52,  [P], 
906 — 923.  Compare  this  vol,,  i,  33% — 5 -Benzeneazo cupreine,  anhy- 
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drous,  microscopic  needles,  m.  p.  129 — 130°,  is  obtained  by  the 
action  of  diazotised  aniline  on  an  alkaline  solution  of  cupreine;  the 
corresponding  sodium  p-sulphonate  (from  diazotised  sulphanilic 
acid)  forms  ruby-red  crystals  (  +  6H20),  which  have  m.  p.  212° 
(decomp.)  after  darkening  at  200°,  whilst  the  free  p -sulphonic  acid 
separates  from  water  in  red,  prismatic  needles  (-f-3H20),  which, 
when  dehydrated,  decompose  at  257°  after  darkening  at  250°. 
Reduction  of  the  azo-compounds,  preferably  with  sodium  hyposul¬ 
phite  in  alkaline  solution,  leads  to  the  formation  of  5-amino- 
cupreine ,  an  unstable,  non-crystalline  mass,  m.  p.  generally 
between  170°  and  195°,  [a]™  -121*2°  (in  ether),  [a]?  -18*4°  (in 
alcohol).  The  salts  are  stable;  the  platinichloride ,  microcrystalline 
needles,  decomposing  at  about  220°;  the  monosulphate ,  yellow, 
prismatic  needles,  which  are  completely  decomposed  at  232°;  the 
disidphate,  red  prisms,  which  darken  at  about  170°  and  decompose 
above  200°  (this  is  the  most  stable  sulphate  and  separates  from 
solutions  containing  more  than  the  requisite  quantity  of  sulphuric 
acid);  the  trioxalate ,  dull  red  powder,  m.  p.  152 — 153°  (decomp.); 
and  the  tetrasidphate ,  colourless,  microscopic  needles,  m.  p.  187° 
(decomp.),  after  previous  sintering  and  darkening,  are  described. 
5-Benzoylaminocupreine  forms  a  grey  powder,  m.  p.  about  135°, 
after  previous  contraction,  [a]^  +  39*8°  (in  alcohol);  5 -dibenzoyl- 
amino cupreine  resembles  the  monobenzoyl  derivative,  melts  indefi¬ 
nitely  at  165°,  and  has  [ce]d  +  41*6°  (in  alcohol);  tribenzoylamino- 
cupreine  crystallises  in  colourless,  rhombic  plates,  m.  p.  183°, 
[a]^3  4-131*1°  (in  alcohol).  The  primary  product  of  the  inter¬ 
action  of  5-aminocupreine  and  phenylthiocarbimide  in  alcoholic 
solution  appears  to  be  the  thio carbamide,  small,  colourless  needles 
or  plates,  m.  p.  247°  (decomp.),  after  much  previous  softening, 
which,  however,  readily  loses  hydrogen  sulphide  and  forms  the 
corresponding  carb anilide,  colourless,  anhydrous  needles  or  rods, 
m.  p.  185 — 186°  (from  benzene),  small,  monohydrated  needles, 
m.  p.  155°  after  previous  softening  (from  dilute  alcohol).  Cupreine - 
5 -thioloxazole,  microscopic  needles  which  do  not  melt  below  300°, 
is  obtained  as  by-product  of  the  action  of  phenylthiocarbimide  on 
5-aminocupreine  or,  more  conveniently,  by  the  direct  action  of 
carbon  disulphide  on  the  latter;  it  gives  a  monosulphate ,  red 
needles  (  +  4HoO),  which  is  only  stable  in  solution  in  the  presence 
of  an  excess  of  acid. 

5 -A win oquinine,  m.  p.  214 — 215°,  [a]™  —22*5°  (in  alcohol), 
—  119*3°  (in  ether),  is  obtained  in  small  yield  by  the  methylation 
of  5-aminocupreine  by  methyl  sulphate  or  diazomethane.  5-Amino- 
ethvl cupreine  forms  prismatic  needles  or  plates,  m.  p.  213— 214°, 
|"a]p0  —  21*5°  (in  alcohol),  —121*6°  (in  ether)  ;  the  platinichloride 
(  +  1H20),  darkening  at  about  195°  and  gradually  decomposing  at  a 
higher  temperature;  the  monosulvhate ,  slender  needles  (  +  3H90), 
m.  p.  183 — 184°  (decomp.)  after  darkening  at  173°  and  the  disul¬ 
phate,  red  powder,  m.  p.  143°  (decomp.)  after  darkening  at  100°, 
are  described.  Reduction  of  aminoethylcu prein e  with  hydrogen  in 
the  presence  of  palladium  readily  yields  the  hydro-5ose,  m.  p.  212°. 
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Sodium  hydrociipreine-b-azobenzene-p-sulphonate  is  obtained  in 
the  same  manner  as  the  corresponding  cupreine  compound,  to  which 
it  shows  the  closest  resemblance;  the  corresponding  sulpho-nic  acid 
(  +  3H20)  is  also  described.  b-Aminohydrocupreine  is  an  unstable 
substance  which  darkens  above  100°,  softens  about  160°,  and  has 
m.  p.  197°  (on  account  of  incipient  decomposition  the  latter  value 
is  seldom  observed,  the  m.  p.  usually  being  180 — 185°);  it  has 
[a]^  —125*9°  (in  ether),  —24*0°  (in  alcohol);  it  gives  a  monosul¬ 
phate ,  yellow  needles,  which  darken  at  180°  and  decompose  without 
melting  above  200°,  and  a  disulphate ,  rust-red  powder  which 
decomposes  above  160°.  5-  Aminohydroquinine,  yellow  needles, 

m.  p.  217 — 218°,  is  obtained  in  the  same  manner  as  5-amino- 
quinine,  which  it  greatly  resembles  and  from  which  it  can  be 
prepared  by  catalytic  reduction;  it  has  [a]£°  — 14*1°  (in  alcohol), 
—  120*6°  (in  ether).  5 -A min o ethylhydro cupreine  forms  intensely 
yellow  crystals,  m.  p.  211 — 212°,  [ct]{?  —123-8°  (in  ether),  —13*2° 
(in  alcohol) ;  when  treated  with  ethyl  chloroformate  it  yields  amor¬ 
phous  ethylhydrocupreine  ethyl  urethane,  m.  p.  100 — 110°, 
cqf  +  14*8°.  H.  W. 

Diazo-reaction  of  Morphine.  Ludwig  Lautenschlager  (Arch. 
Pharm 1919,  257,  13 — -18).- — Morphine  and  its  salts  couple  with 
diazonium  compounds  in  alkaline  solution  to  yield  dyes,  the  most 
suitable  reagent  being  diazobenzenesulphonic  acid.  For  qualita¬ 
tive  wTork  an  approximately  2%  aqueous  solution  of  the  latter  is 
added  to  the  solution  of  the  morphine  salt  wThich  is  made  alkaline 
with  sodium  carbonate  or  hydrogen  carbonate  ;  a  deep  red  to  pale 
red  coloration,  according  to  the  concentration  of  the  alkaloid,  is 
immediately  developed,  which  becomes  orange  after  acidification 
with  dilute  acid.  The  limit  of  sensitiveness  for  the  sodium  carbon¬ 
ate  solution  is  less  than  1  in  10,000.  The  dye  has  little  affinity  for 
fibres  in  an  acid  bath. 

Morphine  is  the  only  member  of  the  opium  alkaloids  which 
yields  a  true  dye  with  diazonium  compounds;  the  synthetic  deriv¬ 
atives  of  morphine  (dionin,  heroin,  peronin)  do  not  give  the  reac¬ 
tion,  whilst  of  the  commoner  pharmacological  alkaloids  only  a  few 
give  dyes.  A  table  is  given  in  the  original  showing  the  colora¬ 
tions  yielded  by  morphine,  emetine,  sparteine,  physostigmine, 
piperidine,  coniine,  and  nicotine  with  diazobenzenesulphonic  acid, 
diazotised  arsanilic  acid,  2 : 5-dichlorobenzenediazonium  chloride, 
7>nitrobenzenediazonium  chloride,  and  benzidine  tetrazotate  in 
alkaline  solution. 

The  constitution  of  the  morphine  dyes  remains  undecided,  but 
titration  with  titanous  chloride  shows  that  one  and  two  molecules 
of  morphine  are  contained  in  the  diazo-  and  tetrazo-dyes  respec¬ 
tively.  Methyl-  and  ethyl-morphine  do  not  give  the  reaction.  The 
physiological  action  of  morphine  is  destroyed  by  its  conversion  into 
the  diazonium  compound.  Attempts  to  obtain  an  aminomorphine 
by  reduction  of  the  dye  under  varying  conditions  did  not  lead  to  the 
desired  result. 
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The  reaction  can  be  used  for  the  toxicological  detection  of  mor¬ 
phine  in  the  presence  of  its  substituents  and  of  other  alkaloids. 

Quantitative  determinations  show  that  morphine  can  be  esti¬ 
mated  as  accurately  by  the  colorimetric  method  with  diazobenzene- 
sulphonic  acid  as  by  iodic  acid  or  by  Marquis’s  method ;  the  method 
is  most  suitably  applied  to  solutions  containing  0*5 — 0*05  mg. 
of  alkaloid  per  c.c.,  and  has  the  advantage  that  it  is  not 
influenced  by  the  presence  of  other  opium  alkaloids.  A  series  of 
estimations  of  morphine  in  ripe  poppy  heads'  by  the  diazo-  and  iodic 
acid  methods  yielded  identical  results.  H.  W. 

Oxydihydrocodeinone  Hydrochloride  [Eukodal].  Martin 
Freund  and  Edmund  Speyer  (Munch,  med.  Woch 1917,  64, 
380 — 381  ;  from  Ghem .  Zentr .,  1919,  i,  28 — 29). — Thebaine  elimin¬ 
ates  methyl  alcohol  when  oxidised  by  hydrogen  peroxide  and  passes 
into  a  tertiary  base,  C18H1904N,  which  contains  only  one  methoxy- 
group  and  has  ketonic  properties;  one  hydrogen  atom  in  thebaine 

is  replaced  by  hydroxyl.  The  substance 
is  related  to  codeinone,  obtained  by  the 
oxidation  of  codeine,  and,  since  it  con¬ 
tains  an  additional  atom  of  oxygen,  is 
termed  oxycodeinone.  The  aliphatic 
double  bond  in  oxycodeinone  is  re¬ 
duced  by  hydrogen,  yielding  oxydihydro¬ 
codeinone  (annexed  formula).  The  base 
crystallises  in  rods,  m.  p.  220 — 222°. 
The  hydrochloride  is  a  stable  substance, 
freely  soluble  in  water.  The  solution  can 
be  sterilised  by  heat  without  under¬ 
going  decomposition.  The  free  base  is 
precipitated  in  the  crystalline  form  by 
addition  of  ammonia,  sodium  carbonate 
or  hydroxide,  and  does  not  dissolve  in  an  excess  of  alkali.  Eukodal 
is  used  as  a  narcotic.  H.  W. 

The  Alkaloids  of  the  Pomegranate  Tree.  VI.  The 
Relationship  between  Methyhsopelletierine,  dMYlethylcon- 
hydrinone,  and  A-Methylpiperidylpropan-a-one.  An  Instance 
of  Isomerism  with  Substances  containing  an  Asymmetric 
Tervalent  Nitrogen  Atom.  Kurt  Hess  ( Ber .,  1919,  52,  [£], 
964 — 1004). — It  has  been  previously  shown  that  methyHsopelle- 
tierine  is  a-l-methylpiperidylpropan-a-one,  and  that  it  may  be 
formed  from  conhydrine  (A.,  1918,  i,  35);  a  more  extended  exam¬ 
ination  of  the  latter  reaction  now  proves  that  two  bases  are  formed, 
one  of  which  is  identical  with  methyhsopelletierine,  whilst  the  other 
is  c?Z-methylconhydrinone.  Synthesis  of  a-l-methylpiperidylpropan- 
a-one  leads  to  a  product  identical  with  the  latter.  The  formation 
of  methyKsopelletierine  from  conhydrine  is,  however,  shown  not  to 
be  due  to  impurity  in  the  latter,  and  further  confirmation  of  the 
formula  ascribed  to  it  is  obtained  by  its  oxidation  to  a-methyl- 
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piperidinecarboxylic  acid  and  acetic  acid.  Since  the  two  bases  yield 
different  oximes  and  hydrazones,  their  isomerism  cannot  be  attri¬ 
buted  to  keto-enolic  desmotropy,  and  the  author  is  led  to  the  con¬ 
clusion  that  it  is  due  to  the  presence  of  an  asymmetric  carbon  atom 
and  an  asymmetric  tervalent  nitrogen  atom  in  the  molecule.  The 
following  formulae  are  then  possible : 

COEt’C'H  H*C*COEt  COEt^C-H  H-C-COEt 
1  i  i  i 

+N*Me  Me*N  Me*N+  ^  JST’Me 

(UH2)4  (<JH2)4  (CH2)4  (CHs)4 

.  v  .  - . .  ■■ .  ■>  V.  —  v  -  > 

a,  b. 

(For  convenience1,  the  piperidine  ring  is  represented  as  opened  at 
one  point  and  placed  in  the  plane  of  the  paper.)  Owing  to  the 
relative  readiness  with  which  methyHsopelletierine  reacts  with 
semicarbazide,  the  formula,  a ,  is  tentatively  proposed  for  it.  Un¬ 
expectedly,  the  isomerism  is  still  preserved  when  the  bases  are 
converted  into  their  methiodides,  although  this  phenomenon  does 
hot  appear  to  have  been  observed  previously  with  quaternary 
ammonium  salts  of  the  type  [NABCCJX;  a  similar  case  may,  how¬ 
ever,  be  presented  by  Willstatter's  dihydroarecoline  methiodide  and 
the  methiodide  of  methyl  methylhexahydronicotinate  (Hess  and 
Liebbrandt,  this  vol.,  i,  220). 

It  has  not  been  possible,  up  to  the  present,  to  cause  the  inter¬ 
conversion  of  methyKsopelletierine  and  ^-methylconhydrinone. 

[With  Frl.  A.  Eichel.] — Methylconhydrine  (A.,  1918,  i,  35)  has 
[«]d  —  42*27°  (in  water),  [a]£°  -*39*42°  (in  alcohol).  ef-Conhydrinone 
(loc.  tit .)  has  [a]o°  — 11*42°'  in  aqueous  solution;  it  gives  a  hydro - 
bromide ,  m.  p.  146°  after  previous  softening,  a  picrate ,  m,  p. 
91 — 92°,  an  ethylureihane ,  b.  p.  133°/ 15  mm.,  and  an  impure  hydr - 
azone,  b.  p.  123 — 125°/ 18  mm.,  which  yields  a  picrate ,  m.  p.  164° 
after  previous  softening.  Methylation  of  o?-conhydrinone  with 
methyl  sulphate  in  the  presence  of  alkali  leads  to  a  mixture  of 
racemic  methylconhydrinone  and  methyk’sopelletierine,  the  ulti¬ 
mate  separation  of  which  is  accomplished  by  taking  advantage  of 
the  fact  that  the  latter  readily  reacts  with  semicarbazide,  to  which 
the  former  is  indifferent,  dl -Methylconhydrinone  is  a  colourless 
oil,  b.  p.  95°/ 15  mm.;  it  gives  a  hydrochloride ,  needles,  m,  p.  124° 
after  softening  from  119°,  a  picrate ,  cubic  crystals,  m.  p.  106°,  a 
hydrobromide ,  slender  needles,  m.  p.  137 — 138°  after  previous 
softening,  and  an  oily  oxime ,  b.  p,  158°/ 22  mm.,  which  yields  a 
picrate  melting  to  a  cloudy  liquid  at  118°  and  becoming  trans¬ 
parent  at  about  145°.  When  rf-conhydrinone  is  treated  with 

methyl  iodide,  the  methiodide  of  the  tertiary  base  is  produced;  it 
forms  prisms,  m.  p.  113°,  [a]J?  —2*47°. 

Attempts  to  methylate  or  oxidise  ^-conhydrine,  under  conditions 
which  were  found  suitable  for  conhydrine,  did  not  lead  to  a  satis¬ 
factory  result,  the  material  being  recovered  unchanged. 
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[With  H.  Munderloh.] — a-l-Piperidylpropan-a-ol  is  prepared  by 
the  catalytic  reduction  of  a-ethylpyridyl  ketone,  and  is  obtained  in 
two  forms,  m.  p.’s  99 — 100°  and  83- — 85°  respectively,  which,  on 
inethylation,  yield  a-1  ~methylpiperidylpropa/ri-o.-olsy  b.  p.’s  96 — 97°/ 
14  mm.  and  97 — 99°/l  mm.  respectively.  Oxidation  of  a  mixture 
of  the  latter  substances  gives  a- 1  -me  t  hyl  pi  peridylpropa  n  -  a-  one,  b.  p. 
88 — 89°/ 12  mm.,  which  is  shown  to  be  identical  with  d7-methyl- 
conhydrinone  by  an  exhaustive  examination  of  the  picrate,  hydro¬ 
chloride,  hydrobromide,  and  methiodide. 

For  purposes  of  comparison,  a  number  of  derivatives  of  methyl- 
fsopelletierine  has  been  prepared.  The  hydrochloride  of  the 
fl^-base  has  m.  p.  156°  and  decomposes  at  160°;  the  methiodide 
forms  cubic  crystals,  m.  p.  156°;  the  oxime  is  a  viscous  oil,  b.  p. 
160°/ 12  mm.,  which  forms  a  picrate  (cr  possibly  mixture  of 
picrates),  m.  p.  106°;  the  methiodides  of  the  d-  and  f-bases  also 
have  m.  p.  156°,  but  depression  of  the  melting  point  is  observed 
when  they  are  mixed  with  the  racemic  form. 

Methyltsopelletierine  is  oxidised  by  chromic  acid  in  sulphuric  acid 
solution  to  methylisopelletierinic  acid ,  which  is  shown  to  be  iden¬ 
tical  with  l-methylpiperidine-2-carboxylic  acid  previously  syn¬ 
thesised  by  Hess  and  Liebbrandt  (A.,  1917,  i,  354)  in  the  form  of 
its  ethyl  ester;  the  air-dried  acid  (  +  JH20)  has  m.  p.  214 — 215° 
[ hydrochloride ,  m.  p.  205°;  platini chloride  (-b2H20),  m.  p. 
218 — 219°  (decomp.)];  the  methiodide  of  the  ethyl  ester  crystal¬ 
lises  in  short  rods,  m.  p.  129 — 131°;  the  gold  salt  of  the  metho- 
chlorides  of  the  ethyl  ester  and  of  the  acid  have  m.  p.’s  88°  and 
254°  (decomp.)  respectively.  The  methiodide  of  ethyl  1-methyl- 
pipecolinate  and  some  of  its  derivatives  have  previously  been 
described  by  Willstatter;  repetition  of  his  work  has,  however, 
yielded  products  identical  with  those  obtained  from  methyhso- 
pelletierine  and  differing  in  their  physical  constants  from  those 
described  by  him. 

Attempts  to  demethylate  methyUsopelletierine  by^  cyanogen 
bromide  yielded  methylisopelletierine  methobromide ,  m.  p. 
134 — 136°,  and  the  expected  cyanamide  derivative ,  b.  p.  173°/ 

14  mm. ;  hydrolysis  of  the 

/\0EfNH  y\;CEt-N  ]ftter  ,Save  an  immazolone 
[I  i  or  |  |  H  derivative ,  probably  annexed 

\/N  CO  -C(OH)  formula.  The  imin  o-ketone , 

b.  p.  101 — 102°/ 14  mm.,  could, 
however,  be  obtained  by  treatment  of  methyhVopelletierine  with 
ethyl  azodicarboxylate ;  it  gives  a  picrate ,  in.  p.  154°,  a  hydro- 
bromide,  slender  needles,  m.  p.  149°,  and  a  hydrochloride ,  m.  p. 
137 — 138°,  after  previous  softening. 

7soPelletierine  is  not  methylated  by  formaldehyde  and  formic 
acid,  but  is  converted  by  methyl  sulphate  into  methyluopelletierine ; 
^-methylconhydrinone  does  not  appear  to  be  formed  in  this  reac¬ 
tion.  Attempts  to  convert  methylisopelletierine  into  J/-methyl- 
conhydrinone  by  treatment  with  acetic  and  hydrochloric  acids  at 
200°,  with  glacial  acetic  acid  at  110 — 120°,  with  alcohol  at  105— 115° 

p*  2 


i.  348 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


or  with  alcoholic  sodium  et-hoxide  solution  yielded  only  unchanged 
material  and  resinous  or  oily  products.  II.  W. 

The  Alkaloids  of  the  Pomegranate  Tree.  VII.  Natural 
Occurrence  of  zsoPelletierine.  Kukt  Hess  ( Ber 1919,  52,.  [R], 
1005 — 1013). — During  the  preparation  of  the  large  quantities  of 
alkaloids  required  in  the  investigation  of  methylisopelletierine  (pre¬ 
ceding  abstract),  the  author  has  observed  the  occur¬ 
rence  of  isopelletierine  (annexed  formula)  in  small 
amount.  The  alkaloids  are  separated  in  much  the 
same  manner  as  previously  described;  after  removal 
of  -pelletierine  by  freezing,  and  of  the  bulk  of  pelle- 
tierine  as  the  hydrobromide,  the  residual  material 
is  distilled  under  diminished  pressure,  when  considerable  quantities 
of  resin  are  left  behind.  The  distillate  is  treated  with  ethyl 
chloroformate,  and  the  product  is  repeatedly  fractionated,  when, 
after  removal  of  a-l-methylpiperidylpropan-/3-one  and  methyh’so- 
pelletierine,  a  small  fraction  is  obtained,  b.  p.  150 — 165°/ 13  mm., 
which  consists  of  a  mixture  of  the  urethanes  of  pelletierine  and 
isopelletierine.  When  hydrolysed  with  aqueous-alcoholic  sodium 
hydroxide  solution,  the  liberated  pelletierine  is  resinified  (the  pre¬ 
parative  regeneration  of  pelletierine  from  its  urethane  cannot  be 
accomplished  at  present  in  spite  of  many  variations  in  the  condi¬ 
tions  of  the  experiments),  whilst  the  fsopelletierine  is  unaffected 
and  is  obtained  on  distillation  as  an  optically-inactive  oil,  b.  p. 
102 — 107°/ 11  mm.  The  picrate  has  m.  p.  152°  after  previous 
softening,  whereas  that  obtained  from  fsopelletierine  formed  by 
demethylation  of  methyh'sopelletierine  (preceding  abstract)  has 
m.  p.  154°  after  previous  softening;  mixed  m.  p.  154°.  The  hydro¬ 
bromides  of  the  natural  and  synthetic  bases  and  mixture  of  them 
melt  at  149°. 

The  yields  of  the  various  alkaloids  from  100  kilos,  of  the  bark 
are  approximately  as  follows:  pelletierine,  52*5  grams;  i^-pelle- 
tierine,  179  grams;  methyhTopelletierine,  22  grams;  isopelle- 
tierine,  about  1*5  grams;  a-l-methylpiperidylpropan-^-one,  about 
1  gram. 

Owing  to  an  error  in  calculation,  the  specific  rotations  of  a 
number  of  salts  of  pelletierine  and  methyKsopelletierine  are  incor¬ 
rectly  recorded  in  a  previous  paper  (A.,  1918,  i,  404);  the  following 
are  the  accurate  values:  eZ-Pelletierine  eZ-bitartrate,  [a]20  4-21*00°, 
[a]21 -f  20*93°;  /-pelletierine  /-bitartrate,  [a]20  —20*94°,  [a]21 

—  21*80°;  ^-pelletierine  sulphate,  [a]18  4-  5*86°,  4-6*11°;  /-pelle¬ 
tierine  sulphate,  [a]18  —  5*89° ;  ^-methyl/sopelletierine  J-bi  tart rate, 
[a]20  4-22*77°;  /-methyhTopelletierine  /-bitartrate,  [a]18  —20*83°  and 

—  22*40°;  £?-methyh’sopelletierine  sulphate,  [a]18  4- 7*64°,  8*53°; 

Z-methylisopelletierine  sulphate,  —8*03°;  tZ-methylisopelletierine 
hydrochloride,  ("a"|18  4-  11*08°  ;  Z-methyhTopelletierine  hydrochloride, 
[a]18  —  10*64°.  H.  W. 

Some  Derivatives  of  Piperonaldehyde.  Rudolf  Wilkendorf 

(tier.,  1919,  52,  [B],  606—616).—!.  Quinazoline  derivatives, — 


/\ 

(IjOEt 

NH 


ORGANIC  CHEMISTRY. 


Piperonaldehyde  is  nitrated  by  dropping  a  concentrated  acetic  acid 
solution  into  well-cooled  and  agitated  nitric  acid  (D  1*41),  and  then 
converted  further  into  the  oxime  and  reduced  to  o-aminopiperon- 


aldoxime  (Haber,  A.,  1891,  704).  This  is  reduced  by  means  of 
sodium  amalgam  and  alcohol,  the  solution  being  maintained  slightly 
acid  by  the  addition  of  acetic  acid,  when  6-ammo- 3 : 4- methylene - 
dioxyb  enzylamine  is  obtained  as  an  oily  base,  which  forms  a 
dihydro  chloride ,  bundles  of  long,  sharp  needles,,  decomp. 
175 — 180°,  and  a  yellow  mono-picrate .  When  heated  with  sodium 
formate  and  anhydrous  formic  acid,  the  salt  produces  6 : 7- 

CH  *NH 

methyl  enedioxy -3  :  4  -  dill  ydroquin  a  zolin  e ,  CH2I02*  C«H2<N-=CH  - 


which  crystallises  in  bitter  needles,  m.  p.  153°,  and  forms  a  hydro¬ 
chloride ,  bundles  of  needles,  m.  p.  267 — 268°  (decomp.),  an  almost 
insoluble  picrate ,  m.  p.  234°,  and  an  insoluble  platini  chloride, 
decomp.  235°.  When  oxidised  by  alkaline  ferricyanide,  the  base 
yields  6:7 -m.ethylenedioxyquinazolinef  m.  p.  172 — 173°  (after 
vacuum  distillation),  which  gives  a  pi  crate ,  long,  slender,  pale 
yellow  needles,  m.  p.  216°,  and  a  platini  chloride ,  decomp. 
270 — 275°,  and  may  be  reduced  by  sodium  amalgam  to  6:7- 
methylenedioxy-1  :  2  :  3  :  4 -tetrahydroqumazoline .  This  crystallises 
in  glossy  leaflets,  m.  p.  101°,  and  forms  a  picrate,  terra-cotta- 
coloured  tablets,  m.  p.  172 — 173°  (decomp.). 

The  original  base  forms  a  triacetyl  derivative,  C7H7N2Ac(OAc)2 
or  C7H6N2Aa2(OAc)#OH,  bundles  of  slender  needles,  m.  p. 
200 — 201°,  when  shaken  with  acetic  anhydride  in  the  cold,  but 
the  benzoyl  derivative,  CH2I02*C6H2(NH2)#CH2*NHBz,  m.  p.  255°, 
is  obtained  by  the  Schotten-Baumann  method. 

II.  6-Nitro  piper  onyl  Alcohol. — 6-Nitropiperonyl  chloride  (Robin¬ 
son  and  Robinson,  A.,  1916,  i,  167)  does  not  react  at  all  readily 
with  potassium  carbonate  solution,  and  was  therefore  converted 
by  means  of  sodium  iodide  into  the  iodide , 

ch2:o2:c6h2(no2)-ch2i. 

This  crystallises  in  bundles  of  elongated,  pale  yellow  needles,  m.  p. 
97 — 98°,  but  it  does  not  irritate  the  skin,  as  the  chloride  does,  and 
fails  to  react  with  silver  oxide.  With  the  idea  that  the  iodine 
atom  may  have  wandered  into  a  ring  position,  the  substance  was 
chlorinated,  in  the  expectation  that  a  compound  of  the  type 
R*IC12  would  be  formed.  During  the  process,  however,  iodine  is 
liberated,  and  ultimately  a  dichloro-6-nitropiperonyl  chloride  is 
formed,  either  CHo*09*Cr>Clo(NOo)*CH£>Cl  or 

"  cci2:o2 : cgh; (no2)  •  ch2ci, 

pale  yellow  needles,  m.  p.  139 — -140°.  Both  the  chloride  and  the 
iodide  react  readily  with  sodium  acetate  in  alcoholic  solution  to 
form  the  acetate ,  tablets,  m.  p.  150°,  which  may  be  hydrolysed 
by  boiling  with  20%  sulphuric  acid  to  6-nitropiperonyl  alcohol 
\6-nitro-3  : 4 -methylenedioxybenzyl  alcohol}, 

"  ch2:o2:c6h2(no2)'Ch2*oh, 

this  forming  pale  yellow  crystals,  m.  p.  121°.  The  corresponding 
thiocyanate ,  m.  p.  88 — 89°,  is  obtained  by  the  action  of  potassium 
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thiocyanate  on  the  chloride  in  boiling  alcohol,  and  may  be  con¬ 
verted  by  treatment  with  ammonium  sulphide  into  di-Q-nitro- 
piperonyl  disulphide  y  [CH9I09!C6Ho(NOo)*CHo]oSo,  pale  yellow 
needles,  m.  p.  103—104°.  ~  “  -  “  J.  C.  W. 

Formation  and  Reactions  of  Imino-compounds.  XIX, 
The  Chemistry  of  the  Cyano-acetamide  and  Guareschi 
Condensations.  George  Armand  Robert  Kon  and  Jocelyn 
Field  Thorpe  (T.,  1919,  115,  686 — 704). 


Nitration  of  Diphenylethylenediamine.  George  Macdonald 
Bennett  (T.,  1919,  115,  576—578). 


New  Derivatives  in  the  Indole  and  Iadigotin  Groups. 
Isatin.  III.  August  Albert  and  Leopold  Hurtzig  ( Ber 1919, 
52,  [2?],  530 — -542.  Compare  A.,  1915,  i,  595;  this  vol.,  i,  99),- — 
In  the  last  paper,  the  behaviour  of  l-oxy-2-thiol-3-benzoyloxy-3- 
hydroindole  towards  phenylhydrazine,  and  various  reactions  of  the 
product,  were  described.  Similar  experiments  with  ^-naphthyl- 
hydrazine  are  now  recorded. 

o-Nitrobenzaldehyde  is  converted  into  its  cyanohydrin,  from 
which  the  required  material  is  obtained  by  benzoylating  and  then 
reducing  with  ammonium  sulphide  and  shaking  the  thioamide  with 
dilute  hydrochloric  acid.  2-Thiol~3-benzoyloxy-l  \3-dihydroindolc- 
- 1  ~$-n aphthylhydrazon e  hydrat e , 

C10H7-NH-NH-N(OH)<^^>C  H -OBz, 

forms  colourless  needles,  m.  p.  120 — 122°  (fuses  to  a  red  liquid), 
and  reacts  with  O'SA-sodium  hydroxide  to  give  1 :1  f -bis- ^-naphthyl - 
hy  dr  a  z in o indig otin,  which  crystallises  in  dark  red,  lanceolate 
needles,  m.  p.  228°  (decomp.),  gives  a  brown  sulphate  which  is 
easily  hydrolysed,  and  changes  into  the  bluish-red  salt  of  the 
enolic  form  when  covered  with  concentrated  sodium  hydroxide. 
The  presence  of  two  carbonyl  groups  is  revealed  by  the  formation 
of  a  bisphenylhydrazone ,  bundles  of  pale  yellow  needles,  m.  p. 
183°,  and  the  dihydrochloride  of  a  di-anil ,  wine-red  needles,  m.  p. 
202°.  The  N:N '-dibenzoyl  derivative, 


C«H4< 


co- 

N(NH-NBz-C10H7) 


>c:c< 


CO - 

N(NH-RBz-C10Hr) 


>C*H 


4» 


is  obtained  by  boiling  the  indigotin  with  lOA-sodium  hydroxide 
until  it  is  completely  changed  into  a  bluish-red  powder,  and  then 
.shaking  with  benzoyl  chloride  in  the  cold;  it  forms  sharp,  yellow 
needles,  m.  p.  184°,  and  gives  a  yellow  bisphenylhydrazone , 
C62H46OoN10,2H2O,  m.  p.  140 — 142°  (after  some  decomposition  at 
107°).  A  tetrab enzoyl  derivative, 


r  - 

•  4^N(:]Sr-NBz-C]0H7) 


>c:c< 


C(OBz) - 

n(:n-nbz-c10h7) 


4  5 


is  formed  if  an  excess  of  benzoyl  chloride  is  employed;  it  crystal- 
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lises  in  red  needles,  m.  p.  166°,  and  gives  the  above  phenylhydrazone 
of  the  dibenzoyl  derivative  when  warmed  with  phenylhydrazine. 

1  :  l'-Bis-jS-naphthylhydrazinoindigotin  suffers  reduction  by 
ammonium  sulphide  to  indigotin,  and  by  zinc  dust  and  sodium 
hydroxide  to  1 :  l'-diaminoindigotin,  which  is  readily  converted  into 
indigotin-1 :  IMmide.  The  acetyl  derivative  of  this  crystallises  in 
bluish-violet  needles,  m.  p.  212°  ( loc .  cit.),  and  the  oxime  fuses 
and  resolidifies  at  290°.  Reduction  with  zinc  and  acetic  acid  gives 
j3-naphthylamine  and  the  lactim  form  of  isatin,  for  phenylhydr¬ 


azine  precipitates  the  a-phenylhydrazone, 


C'H4<NH>C:N'NHPh 


(Heller,  A.,  1907,  i,  442). 


J.  c.  w. 


Preparation  of  Hydantoins.  Chemische  Fabrik  von  Heyden 

(D.R.-P.  309508;  from  Chem .  Zentr 1919,  ii,  262).- — -The  method 
depends  on  the  action  of  hypohalogenites  on  C-C-arylalkylcyano- 
acetamides.  Thus,  the  sodium  compound  of  phenyl cyanoacetamide 
reacts  with  ethyl  iodide  to  form  phenylethylcyanoacetamide , 
crystals,  m.  p.  116°,  which  is  dissolved  by  sodium  hypobromite 
solution  and  yields,  after  short  warming,  phenyl  ethylhydantoin, 
small,  shining  needles,  m.  p.  201- — -202°.  Phenylallylhydantoin  is 
similarly  prepared.  The  arylalkylhydantoins  are  useful  soporifics. 

H.  W. 


Preparation  of  Hydantoins.  Chemische  Fabrik  von  Heyden 

(D.R.-P.  310426,  additional  to  D.R.-P.  309508;  from  Chem. 
Zentr.,  1919,  ii,  262.  Compare  preceding  abstract). — The  pre¬ 
paration  is  effected  by  the  action  of  hypohalogenites  on  malon- 
amide.  Thus,  diethylmalonamide  and  potassium  hypobromite 
yield  diethylhydantoin.  Phenylethylmalonamide ,  prepared  from 
phenylethylcyanoacetamide  and  concentrated  sulphuric  acid  at 
125°,  forms  small  leaflets,  m.  p.  124°  (decomp.),  and  is  converted 
by  sodium  hypobromite  after  some  hours  into  phenylethyl- 
hydantoin,  m.  p.  201°;  if  the  solution  is  acidified  immediately 
after  solution  of  the  amide,  a  chlorinated  amide, 

NH2-CO*CEVCO-NHCl, 

colourless  needles,  m.  p.  152°,  is  obtained  when  hypochlorite  is 
used.  Diallylmalonamide  yields  C-C -diallylhydmitoin,  colourless 
needles,  m.  p.  204°.  H.  W. 

Reduction  of  the  Nitrile  Group.  J.  J.  Bloch  (J.  Soc.  Chem . 
Ind.,  1919,  38,  118 — 120).— The  author  describes  a  series  of  un¬ 
successful  attempts  to  reduce  the  nitrile  group  in  5-cyanomethyl- 
benziminazole  and  5-cyanomethyl-2-methylbenziminazole  (Maron, 
Kontorowitsch,  and  Bloch,  A.,  1914,  i,  684)  to  the  amino-group. 
With  sodium  and  alcohol,  reduction  proceeds  mainly  according  to 
the  scheme:  R*CH2*CN -f  Na  +■  H  =  R*CH3-{-  NaCN ;  with  palladium 
hydrosol,  with  acetic  acid  and  iron,  sodium  amalgam,  aluminium 
amalgam,  or  zinc  dust,  only  traces  of  base  are  obtained.  The  use 
of  mineral  acids  causes  hydrolysis  of  the  nitrile.  2-Methyl- 


i.  352 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


hninazolylphenylacetic  acid,  C02HUH2U6H3<^^^>CMe,  has 

m.  p.  218 — 219°  (anhydrous),  117°  (  +  2H20);  the  mercuric  salt 
decomposes  without  melting  at  230°. 

Reduction  of  benzyl  cyanide  with  sodium  and  alcohol  gives 
phenylethylamine  in  35 — 40%  yield,  the  process  being  improved 
by  the  addition  of  toluene.  Toluene,  ammonia,  methylamine,  and 
sodium  cyanide  are  always  formed,  the  two  main  reactions  being 
the  normal  reduction  to  the  amine,  and  CH2Ph*CN  +  Na  +  H  — >• 
PhCH3  +  NaCN  (compare  Johnson  and  Guest,  A.,  1909,  i,  784). 

H.  W. 


Improvements  in  the  Production  of  a  Colouring  Matter 
(A-Dihydro-1  :  2  :  2' :  I'-anthraquinone-azine).  James  Morton, 
Arthur  Gilbert  Dandridge,  and  Morton  Sundour  Fabrics,  Ltd. 
(Brit.  Pat.,  126112). — The  substitution  of  potassium  chlorate  for 
potassium  nitrate  in  the  preparation  of  A-dihydro-1 : 2  : 2! :  V- 
anthraquinone-azine  from  2-aminoanthraquinone  by  fusion  at  250° 
with  potassium  hydroxide  and  an  oxidising  agent  (see  Brit.  Pats., 
3239,  22762  of  1901)  results  in  an  improved  yield  of  dye  of  much 
greater  purity,  which  dyes  cotton  to  much  brighter  shades  than 
can  be  obtained  with  the  impure  dye  prepared  by  the  older  method. 
[See,  further,  J.  Soc.  Chem.  Ind .,  1919,  July.]  G.  F.  M. 


Structure  of  Hydroxyquinacridone.  Wl.  Baczynski  and 
St.  von  Niementowski  ( Ber 1919,  52,  \B\  461 — 484.  Compare 
A.,  1896,  i,  261). — The  hydroxyquinacridone  obtained  by  the  con¬ 
densation  of  anthranilic  acid  with  phloroglucinol  might  have  either 
a  linear  structure  like  anthracene  or  an  angular  structure  like 
phenanthrene.  Decisive  evidence  has  been  very  hard  to  find,  but 
the  authors  are  now  able  to  show  that  the  annexed,  angular,  or 
/3  ”  structure  is  correct,  which  is  in  keeping  with  the  results  of 

many  other  syntheses  of  quinoline  derivatives 
with  at  least  three  nuclei. 

In  the  first  place,  the  condensation  product 
of  phloroglucinol  with  o-aminobenzaldehyde 
was  shown  to  be  4-hydroxy-)9~quinacridine, 
because  it  could  be  oxidised  to  a  diketone 
which  condensed  with  o-phenylenediamine,  and 
was  therefore  an  o-diketone.  Similarly, 
hydroxyquinacridone  may  be  oxidised  by  boil¬ 
ing  with  chromic  and  acetic  acids,  or  6%  nitric 
acid,  to  dik eto-fi-qv.  inacrido n e , 

C  H  ^NH-C-CO-CO-C-CO 


NH  CH 

iC-OH 


-C-NIP 


which  is  a  microcrystalline,  red  powder,  m.  p.  374°  (decomp.), 
sparingly  soluble  in  boiling  quinoline  or  nitrobenzene,  freely  soluble 
in  concentrated  sulphuric  acid,  from  which  it  may  be  precipitated 
again  by  dilution,  otherwise  insoluble.  Unfortunately,  it  does 
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110b  react  in  the  desired  way  with  o-phenylenediamine,  this  reagent 
usually  causing  reduction  to  dihydroxy-/3-quinacridone  (see 
below).  It  does  react  with  aniline,  however,  giving  two  anils , 
C26H1503N3,3H20,  one  soluble  in  ethyl  acetate,  forming  almost 
black  crystals,  m.  p.  210 — 230°,  and  an  insoluble  one,  also  black, 
m.  p.  320°. 

Oxidation  with  nitric  acid  was  then  tried,  with  the  idea  of 
obtaining  recognisable  degradation  products,  but  the  results  were 
confused  by  the  readiness  with  which  nitration  takes  place.  Boil¬ 
ing  the  original  compound  with  an  acid  of  D  1*2  gives  an  80% 
yield  of  a  nitrohydroxy-fi-quinacridone ,  crystallising  from  boiling 
nitrobenzene  in  chestnut-brown  needles,  m.  p.  330°.  If  the  di¬ 
ketone  is  boiled  with  an  acid  of  D  1*12,  it  gives  a  ?iitrodiketo-fi - 
quinacridone ,  which  is  best  obtained  from  the  above  nitrohydroxy- 
compound  by  oxidation  with  chromic  acid ;  it  crystallises  from 
nitrobenzene  in  yellow  filaments,  m.  p.  340°  (decomp.).  A  dinitro - 
diketo-fi-q u ina cridon e ,  C20H8O8N4,H2O,  orange  leaflets,  m,  p.  200°, 
is  obtained  if  the  diketo-compound  is  boiled  with  an  acid  of  D  1'2. 
When  the  hydroxyquinacridone  is  boiled  with  6%  nitric  acid 
(D  1*033),  the  main  product  is  the  diketo-derivative  (above),  but 
small  quantities  of  a  dibasic  acid  are  formed  as  well.  This  gives 
the  fluorescein  reaction  with  resorcinol,  and  is  therefore  an 
o-dicarboxylic  acid,  formed  by  the  destruction  of  one  of  the  out¬ 
side  rings.  Benzo-m-phenanthrolindicarboxylic  acid,  as  it  is  called, 


C6«4< 


nh-c-ch:c(oh)-c-co-c-co2h 
co-c - c-nh-c-co2h 


or 


co2h-c-nh-c-ch:c(oh)-c~co 

C02H-C-CO-C - --C-NH 


>c8h 


4  5 


crystallises  from  acetone  in  pale  yellow  needles,  m.  p.  283° 
(decomp.),  forms  a  silver  salt,  H20,  a  pale  yellow  barium  salt, 
3H20,  and  a  dark  brown  compound,  decomp.  160—170°,  of  the 

formula,  1  ij.®  ®  ®  ,  ,  when  fused  with  resorcinol. 

'd  t  H  3(Uti)2]2 

Better  results  in  the  oxidative  degradation  of  the  compound 
were  obtained  with  permanganate.  If  the  hydroxyquinacridone  is 
suspended  in  water  and  gradually  mixed  with  a  saturated  solution 
of  permanganate,  it  is  oxidised  to  a  dibasic  acid,  quinacridonic 

*7  „  rr  ^NH*C-C02H  COaH-C-C(h  ^TT  ,  A  , 
acid,  C8H4<.  h  2  n  >C8H4  (or  its  tautomende), 


C-NH 


which  is  a  white,  microcrystalline  powder,  becoming  orange  at 
240 — -255°,  soft  at  375°,  and  molten  at  385°.  It  forms  an 
ammonium  salt,  a  barium  salt,  3H20,  an  ethyl  hydrogen  salt, 
almost  white  nodules,  m.  p.  240°  (decomp.),  an  ethyl  ester,  canary- 
yellow,  hexagonal  tablets,  m.  p.  417°  (corr.),  and  an  anhydride 
(by  heating  at  300°),  crystallising  in  tufts  of  white  needles,  m.  p. 
437°  (decomp.).  When  heated  with  hydrochloric  acid  in  a  sealed 
tube,  it  yields  4 :47 -dihydroxy-3 :2!-diquinolyl,  in  very  slender 
needles,  m.  p.  430°,  which  dissolves  in  ammonia  and  alkali  hydr- 
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oxide  solutions  with  intense  blue  fluorescence,  and  is  also  soluble 
in  the  more  concentrated  solutions  of  hydrochloric  acid.  The 
potassium  salt,  6H20,  is  obtained  when  a  solution  containing 
1  part  in  120  parts  of  boiling  20%  potassium  hydroxide  is  cooled. 
The  chief  evidence  in  the  whole  argument  is  the  fact  that  this 

dihydroxy-compound  or  the  quinacridonic  acid  yields  the  known 

v  — ni  i  OH ’OH 

3  :  2'-diquinolyl,  C6H4<^^..^ _  £ _ ^>C6H4,  when  distilled  with 

zinc  dust. 


The  manganese  dioxide  sludge  obtained  in  the  oxidation  of  the 
hydroxyquinacridone  with  permanganate  contains  unchanged 
material*  and  the  diketoquinacridone.  The  latter  is  easily  reduced 
by  sulphurous  acid  in  this  condition  (not  so  when  previously 
isolated  and  dried),  and  the  dihydroxy-fi-quinacridone  so 
formed  can  be  extracted  with  alcoholic  potassium  hydroxide;  it 
crystallises  in  brownish-yellow  granules,  decomp.  425°. 

Various  products  are  obtained  by  the  action  of  potassium  hydr¬ 
oxide  on  4 : 5-diketo-j3-quinacridone.  Boiling  with  alcoholic  solu¬ 
tions  gives  quinacridonic  acid;  prolonged  boiling  with  2*5%  aqueous 
solutions  produces  the  pale  yellow  diquinolonylenegly  collie  acid , 


O  H  /NH-C-C(OH)(C02H)-C-Ca 

°8  4<c0„jJ - C-NH'>C<;  4’ 


which  loses  carbon 


dioxide  on  heating  and  changes  into  diquinolonylenecarbinol , 
orange-red  needles,  m.  p.  456 — -459°  ( potassium  salt,  red  needles, 
with  2H20).  J.  C.  W. 


Syntheses  of  1  :  3-Dihydroxybenzo-2  :  5-naphthyridine 
[1  :  3-Dihydroxy-2  :  5-naphthadiazine]  and  a  New  Angular 
System  of  Five  Nuclei,  namely,  Diquinopyridone.  St.  von 

Niementowski  and  Ed.  Sucharda  (. Ber .,  1919,  52,  [B],  484 — -492). 
• — The  condensation  of  o-aminobenzaldehyde  with  2:4:  6-trihydroxy- 
pyridine  or  glutazine  differs  somewhat  from  the  reaction  given  by 
anthranilic  acid  (A.,  1917,  i,  477).  Besides  the  expected 

1 : 3-dihydroxy-2 : 5-naphthadiazine  (I),  there  is  also  formed  a  new 
pentacyclic  compound,  “  diquinopyridone  ”  (II).  The  former  is 


OH  0 


(I.)  (II.) 


practically  insoluble  in  glacial  acetic  acid,  but  readily  soluble  in 
alkali  hydroxides,  whereas  conditions  are  reversed  in  the  case  of 
the  second  compound. 

1 : 3-Dihydro xy-2  : 5-naphthadiazine  (called  “  1  :  3-dihydroxy- 
benzo-2  : 5-naphthyridine  ”)  crystallises  in  scarlet,  needle-like  aggre- 
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gates  of  small  prisms,  in.  p.  375°  (decomp.),  and  forms  a  yellow 
hydrochloride ,  0*5H2O,  a  mono -acetyl  derivative,  glistening, 

golden-yellow,  rectangular  plates,  in.  p.  350°  (decomp.),  a  mono- 
benzoyl  derivative,  very  thin,  long,  golden-yellow  needles,  with 
lAcOH,  m.  p.  295°  (decomp.),  and  a  'p-nitrobenze?ieazo-com.'poundy 
brownish-yellow  needles,  m.  p.  360°  (decomp.).  It  is  decomposed 
by  heating  with  hydrochloric  acid  in  a  sealed  tube  into  2 -methyl- 
quinoline  and  2-methylquinoline-3-carboxylic  acid,  and  by  boiling 

with  25%  sodium  hydroxide  into  3-carboxy- 
O  quinolyl-2-acetic  acid  ( ?), 

C0?H-C9H5N-CH2-C02H. 

NH  Because  of  its  deep  red  colour  and  its 
OH  behaviour  towards  acyl  chlorides  and  hydro¬ 
lytic  agents,  the  compound  may  probably  have 
a  quinonoid  configuration  (annexed  formula). 

D i<[ ( i in opyridon c  (II)  crystallises  in  pale  straw-yellow  needles, 
m.  p.  312 — 314°,  and  forms  a  dihydrochloride ,  but  no  acyl  deriv¬ 
atives.  J.  C.  W. 

Vat-like  Reduction  Products  of  the  Triphenylmethane 
Dyes.  Heinrich  Wieland  (Ber.,  1919,  52,  [B],  880 — 886.  Compare 
this  vol.,  i,  99). — The  basic  triphenylmethane  dyes  are  readily 
reduced  by  sodium  hyposulphite  in  aqueous-alkaline  solution  to 
colourless  salts,  which  are  re-oxidised  to  the  dyes  with  extra¬ 
ordinary  rapidity  by  air ;  the  property  is  shared  by  the  acid  dyes 
such  as  aurin,  the  phthaleins,  and  fluorescein,  which,  however,  are 
somewhat  more  slowly  attacked  by  the  alkaline  reducing  agent. 
The  pure  sodium  salts  have  been  isolated  in  the  cases  of  crystal- 
violet  and  malachite- green,  and  appear  to  be  derived  from  the 
triarylmethanesulphinic  acids  or  the  isomeric  sulphoxylic  esters; 
apparently,  the  first  stage  of  the  reaction  consists  in  the  addition 
of  ‘SOgNa  groups  at  either  end  of  the  quinonoid  system,  followed 
by  the  elimination  of  sulphur  dioxide  and  sodium  chloride.  When 
the  sulphinates  are  heated  with  an  excess  of  alkali,  the  solutions 
lose  their  autoxidisability ;  in  the  case  of  the  basic  dyes,  the  leuco- 
base  is  precipitated,  whilst  the  solution  derived  from  the  acid 
dyes  contains  the  leuco-compound.  The  sulphinic  group  is 
eliminated  as  sulphite.  The  course  of  the  autoxidation  has  not 
been  definitely  elucidated ;  the  main  portion  of  the  sulphoxyl 
group  is  removed  as  sulphite,  and  the  precipitate  which  is  formed 
contains  considerable  quantities  of  carbinol,  which,  however,  is  not 
a  primary  product  of  the  change.  H.  W. 

Pyrimidines.  Adelheid  von  Merkatz  (Ber.,  1919,  52,  [B], 
869 — 880). — 2:4:  Q-Trichloro-b-ethylpyrimidine,  plates  or  long 
rods,  m.  p.  75 — 77°,  is  prepared  bv  the  action  of  phosphory! 
chloride  on  sodium  ethylbarbiturate  ( +  2H20  from  aqueous  solu¬ 
tion)  ;  it  is  converted  by  concentrated  alcoholic  ammonia  at  the 
ordinary  temperature  into  2 :  S-dicMoro-A-amino-b-ethylpyrimidinc, 
needles,  m.  p.  214—216°,  Fuming  hydriodic  acid  reduces  the 


N 
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latter  substance  to  &-iodo-±-a mino-5 - e t hylpyrimidin e  hydriodide, 
m.  p.  204 — 206°.  The  corresponding  base  forms  small  needles, 
m.  p.  191 — 193°,  and  yields  a  crystalline  hydrochloride ,  platini¬ 
chloride,  and  aurichloride ;  when  treated  with  zinc  dust  and  water, 
it  gives  the  zinc  double  salt  of  4-amino-5'ethylpyrimidine,  needles, 
m.  p.  233 — 235°;  the  free  base  has  m.  p,  163°  and  yields  crystal¬ 
line  auri-  and  platin  i  -  c  hi  or  ides .  The  presence  of  the  amino-group 
in  position  a4;j  in  the  pyrimidine  ring  follows  from  the  non¬ 
identity  of  the  compound  with  4  :§-dichloro-2-amino-b~ethyl- 
pyrimidine,  which  is  synthesised  in  the  following  manner. 
Guanidine  is  condensed  with  ethyl  ethylmalonate  to  form  2 -amino- 
4  :  6 -dihydroxy-b-e  t hylpyrimidin e ,  which  is  converted  by  phosphoryl 
chloride  into  4 :  Q-dichloro-2-amino^-ethylpyrimidine,  needles,  m.  p. 
191—192°;  the  latter  is  reduced  by  zinc  dust  to  2-amino-b- ethyl- 
pyrimidine,  m.  p.  142 — 143°,  which  forms  double  salts  with 
mercuric,  gold,  and  platinic  chlorides.  6-Chloro-2  :4:-diamino-5- 
ethylpyrimidine  is  prepared  by  the  action  of  alcoholic  ammonia 
on  2:4: 6-trichloro-5 -ethylpyrimidine  or  4 : 6-dichloro-2-amino-5- 
ethylpyrimidine;  it  forms  plates,  m.  p.  183°  (the  hydrochloride, 
needles,  the  platinichloride,  yellow  octahedra,  and  the  picrate  are 
described),  and  is  reduced  by  hydriodic  acid  and  phosphorus  to 
2:4 -diamino-'o-ethylpyrimidine,  m.  p.  149 — 151°.  4  :  §-Diamino-5- 

ethylpyrimidine  forms  double  pyramids,  m.  p.  233 — 235°;  the 
hydrochloride ,  nitrate ,  long  needles,  aurichloride ,  small,  yellow 
needles,  and  platinichloride,  yellow  rods,  are  described.  2:4:6- 
Triamino-5 -ethylpyrimidine,  m.  p.  190°  (corr.),  is  obtained  from 
2  :4 : 6-trichloro-5-ethylpyrimidine  and  alcoholic  ammonia  at  210°, 
and  is  most  readily  purified  by  means  of  the  nitrate ;  it  separates 
from  water  +  1H20,  gives  a  readily  soluble  hydrochloride , 
C6H11N5,2HC1,  a  platinichloride ,  yellow  needles,  an  aurichloride , 
minute  needles,  and  a  crystalline  picrate. 

The  action  of  an  alcoholic  solution  of  sodium  methoxide  on 
2  : 4  :  6-trichloro-5 -ethylpyrimidine  leads  to  the  successive  replace¬ 
ment  of  the  three  chlorine  atoms  by  the  methoxy-group,  whereby 
(probably)  2  :  b-dichloro-^-methoxy-b-ethylpyrimidine ,  small  needles, 
m.  p.  55 — 57°,  §-chloro-2 :  ^.-dimethoxy -^-ethylpyrimidine ,  long, 
colourless  needles,  m.  p.  33—34°,  and  2:^:§-trimethoxy-b-ethyl- 
pyrimidine,  slender  needles,  m.  p.  67 — 68°  (crystalline  salts  with 
gold,  platinic,  and  mercuric  chlorides),  are  formed.  The  constitu¬ 
tion  of  the  second  of  these  substances  follows  from  its  reduction 
to  2 :  4z-dimethoxy-h-ethylpyrimidine,  b.  p.  234 — -236°  (corr.)  (the 
aurichloride  and  platinichloride  salts  are  crystalline),  # and  demethyl- 
ation  of  the  latter  to  5-ethyluracil,  m.  p.  300 — 303°  (decomp.). 

Attempts  to  prepare  derivatives  of  4-phenyl-6-methylpyrimidine 
by  the  condensation  of  benzoylacetone  with  carbamide  did  not  lead 
to  the  desired  result;  by  using  thiocarb amide,  however,  the  thiol- 
pyrimidine  was  readily  prepared,  in  which  the  mercapto-group 
was  replaced  by  the  hydroxy-group  by  treatment  with  dilute 
aqueous-chloroacetic  acid  solution  in  accordance  with  the  directions 
of  Wheeler  and  Liddle  (A.,  1908,  i,  692);  it  is  interesting  to  note 
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that  the  thioglycollates,  assumed  by  these  authors  to  be  formed  a 
intermediate  products,  are  actually  isolated  in  the  present  instance 
2~Thiol-k-phenyl-§-methylpyrimidinc  forms  amber-coloured  rhombs 
in.  p.  199 — 200°;  &-phenyl-6-methylpyrimidinc-2-thiogly collate  ha: 
m.  p.  85°;  2-hydroxy  A- phenylr-^-methylpyrimidine  crystallises  ir 
yellow  needles,  m.  p.  228 — 229°  (hydrochloride,  long  needles 
picrate,  crystalline  aggregates;  platinicliloride,  granular;  auri 
chloride ,  small  needles).  2-ChlorQA-phenyl-d>-methylpyrimidine  has 
m.  p.  50 — 51°  (hydrochloride,  colourless  needles);  it  is  reduced  b} 
hydriodic  acid  and  red  phosphorus  to  4 -phenyl- 6 -met hylpyrimidine , 
m.  p.  44 — 45°  (hydriodide,  yellow  crystals;  the  auri  chloride, 
platinichloride,  and  picrate  are  crystalline).  H.  W. 

Condensation  of  l-Phenyl-3-methylpyrazol-5one  with 
Anhydrides.  Sarat  Chandra  Chatterjee  and  Ananda  Xishore 
Das  (J .  Amer.  Chem.  Soc .,  1919,  41,  707 — 709). — Antipyrine  con¬ 
denses  with  phthalic  anhydride 
q  -g  ^CO^q  (2  mols.  to  1)  at  180°  to  form 

6  4  a  compound  of  the  annexed 

/\  formula,  which  crystallises  in 

NPh*CO  /  \  ..CO — NPh  bright  red  needles,  m.  p.  212°. 

O±1<^0MenSr  Succinic  anhydride  at  165° 

gives  a  similar  compound,  m.  p. 
184°.  Benzoic  and  camphoric  anhydrides  give  no  definite  products. 

J.  C.  W. 


Condensation  Products  from  Amine  Salts,  Formaldehyde, 
and  Antipyrine.  C.  Mannich  and  B.  Kathek  (Arch.  Pharm.,  1919, 
257,  18 — 33.  Compare  Mannich  and  Krosche,  A.,  1913,  i,  101). 
— Antipyrine  and  formaldehyde  react  readily  with  the  salts  of 
secondary  and  primary,  but  not  of  tertiary,  amines  in  aqueous 
solution,  forming  salts  in  which  the  hydrogen  atom  attached  to 
the  4C-atom  of  antipyrine  is  replaced  by  the  methyl  group.  (For 
the  radicle,  ~CH2*C11H11ON2,  the  nomenclature  antipyrinomethyl- 
is  proposed.)  Direct  condensation  between  formaldehyde  and  anti¬ 
pyrine  can  frequently  be  completely  prevented  or  hindered  by 
addition  of  a  small  quantity  of  pyramidone  to  the  mixture.  The 
substances  behave  similarly  to  those  obtained  from  ammonium 
chloride,  and  are  decomposed  into  the  constituents  by  sulphurous 
acid.  The  new  bases  are  somewhat  closely  allied  to  pyramidone, 
but,  however,  do  not  show  any  antipyretic  action.  Their  form¬ 
ation  appears  to  depend  on  the  mobility  of  the  hydrogen  atom 
influenced  in  antipyrine  by  the  proximity  of  the  double  bond  and 
the  carbonyl  group ;  attempts  to  obtain  similar  derivatives  from 
substances  similarly  constituted  in  this  respect  failed  in  the  cases 
of  l-phenyl-3-methylpyrazol-5-one,  1  -phenyl-5-methylpyrazol-3-one, 
dimethylaniline,  and  barbituric  acid,  but  succeeded  with  malonic 
acid  and  its  monoalkyl  derivatives  and  with  1 -phenyl-2  : 5 -dimethyl- 
PVrazol-3-one.  The  following  individual  substances  are  described : 

UPh _ CO 

antipyrinomethyldimethylamine,  Q^.^>C*CHyNMe2,  small 
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prisms,  m.  p.  93 — -94°,  which  da  not  yield  the  colour  reactions  of 
antipyrine,  and  are  decomposed  into  other  components  by 
boiling  dilute  hydrochloric  acid  (10%)  or  by  sulphurous  acid; 
hydrochloride ,  fine  needles,  m.  p.  208°.  B isantipyrino m r thylmcthyl- 
at  trine,  NMe(CH2'C11Hi1ON2)a, needles  (-r2H20),m.  p.  111°.  Anti- 
py ri no in e t h yl di cth y low i tie ,  short  prisms,  m.  p.  68°.  Bimntipyniio- 
methylethylaviine ,  slender  needles,  in ,  p.  143°.  BisanUpyrino- 
met hylcdlylamine ,  shining  prisms,  m.  p.  163°  (the  base  unites  with 
two  atoms  of  bromine  in  chloroform  solution,  but  the  product  is 
not  crystalline).  Ethyl  bisantipyrinoinethylaminoacetate ,  needles 
grouped  in  rosettes,  in.  p.  174°.  Bisa/ntipyrinomethyl-&c~tetrahydro- 

-naph t hylmn in e ,  small,  shining  leaflets,  m.  p.  217°.  A  ntipyrino- 
methylpiperidine ,  plates,  m.  p.  99°.  Ant ipyrinom  ethyl  tetrahy  dr  o- 
quinoline ,  slender  needles  (-blH20),  m.  p.  153°.  Bisantipyrino- 
?}iethyl-Q)-aminoacetophe?ione ,  slender  needles,  m.  p.  93°;  hydro¬ 
chloride ,  small  leaflets,  m.  p.  96°.  Te f ra-an tipyri n o m e t hyle t hyle ne- 
diamine ,  shining  prisms,  m.  p.  179°.  Bisantipyrinomethyl piper¬ 
azine,  m.  p.  248°  (prisms  +  4* 5HoO).  A ntipyrinomethylm ethyl- 
aniline,  small  prisms,  m.  p.  140°.  iso Antipyrinomethyldimethvl- 
NPh’PMe 

amine ,  _  ^^>C*CH2*NMe2,  small  prisms  (  +  1H20),  m.  p.  66°. 

Condensation  products  could  not  be  isolated  from  antipyrine, 
formaldehyde,  and  hydrazine  hydrochloride  or  guanidine  hydro¬ 
chloride  respectively.  H.  W. 

Preparation  of  Monoazo-dyes.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  309951;  from  Ghent.,  Zentr .,  1919,  ii,  179). — 
Diazotised  5-nitro-2-aminobenzamides,  in  which  the  two  hydrogen 
atoms  of  the  amino-group  are  replaced  by  alkyl,  aryl,  or  aralkyl 
groups,  are  coupled  with  the  sulphonic  acids  of  j8-naphthylamine  or 
its  derivatives  in  acid  solution.  The  products  dye  wool  in  red  to 
violet  shades  from  an  acid  bath,  and  the  dyes  are  fast  to  light  and 
rubbing.  The  nitro-2-aminobenzajnides  are  obtained  by  the  action 
of  secondary  aliphatic  or  aromatic  amines  on  nitroisatoic  acid.  The 
following  individual  members  are  described:  5-nitro-2-aminobenz~ 
methylanilide,  m.  p.  183- — 184° ;  5  -ni  t  ro  -  2  ~a  m  in  oh  e  n  zet  hylanilide , 
m.  p.  144 — 145°;  5-nitro-2-aminobenzdimethylamide,  m.  p. 
213 — 214°;  5-nit  ro-2-aminobenzpiperidide,  m.  p.  163 — 164°; 
5~nitro-2-aminob e nzethyl-o-toluidide ,  m.  p.  147 — 148°.  H.  W. 

Formation  of  Diazoamino-compounds  from  ^-Naphthyl- 
amine.  George  Marshall  Norman  (T.,  1919,  115,  673 — 679). 

Extension  of  the  Theory  of  Isoelectric  Point.  Competitive 
Action  of  other  Ions  with  H‘-  and  OH-Ions  in  the  Precipita¬ 
tion  of  Denatured  Albumins.  Leonor  Michaelis  and  Peter 
Rona  (Biocliem .  ZeiUch .,  1919,  94,  225-239).- — The  coagulation 
of  denatured  albumins  is  dependent  on  the  hydrogen-ion  concen¬ 
tration.  Salts  may  exert  a  two-fold  action.  First,  it  is  shown 
that  other  ions  than  H’  and  OH7  ions  may  exert  an  influence  on  the 
process.  In  general,  anions  displace  the  optimal  hydrogen-ion  con¬ 
centration  for  flocculation  towards  the  acid  side,  whereas  cations 
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exert  an  opposite  effect.  The  action  of  the  ions  is  in  accordance 
with  the  ionic  series.  Secondly,  there  may  be  an  inhibition  or 
strengthening  of  the  maximal  precipitation  at  the  isoelectric  point, 
as  compared  with  the  maximum  precipitation  in  the  absence  of 
salts.  The  earths  exert  the  strongest  inhibitory  influence,  that  of 
the  alkalis  being  less,  whilst  the  heavy  metals  bring  about  the 
reverse  effect.  Of  the  anions,  chlorine  and  bromine  inhibit,  whereas 
the  iodine  and  CNS  ions  do  not.  These  actions  are  a  result  of  a 
competitive  process  between  other  ions  and  the  H*  and  OH;  ions 
for  the  protein,  which  can  bind  or  adsorb  them  in  different  amounts. 
Further  knowledge  must  be  based  on  a  systematic  investigation  of 
the  adsorption  of  ions  by  simple  adsorbents.  J.  C.  D. 

Lysine  as  a  Hydrolytic  Product  of  Hordein.  Carl  0.  Johns 
and  A.  J.  Finks  ( J .  Biol.  Chew, 1919,  38,  63 — 66). — Analyses  of 
hordein  by  the  method  of  Yan  Slyke  indicate  that  the  basic  amino- 
acids  are  present  in  the  following  proportions:  cystine  1*18%, 
arginine  2*82%,  histidine  2*27%,  and  lysine  0*89%.  The  free 
amino-nitrogen  present  in  this  protein  corresponds  w7ith  one  half  the 
lysine  nitrogen. 

These  values  agree  with  those  representing  the  distribution  of  the 
basic  amino-acids  in  gliadin  from  wheat.  J.  C.  D. 

Casein.  L.  A.  Maynard  (J. physical  Chem .,  1919,  23,  145 — 153). 
— The  author  has  repeated  and  confirmed  the  work  of  Plimmer  and 
Bayliss  (A.,  1906,  i,  325)  on  the  action  of  1%  sodium  hydroxide  on 
casein.  It  is  also  shown  that  the  phosphorus  of  the  casein  mole¬ 
cule  is  split  off  and  changed  into  a  soluble  inorganic  form  by  the 
action  of  1%  sodium  hydroxide  at  25°  for  long  periods  of  time. 
At  the  same  time,  the  loosely  combined  sulphur  is  also  split  off. 
On  the  addition  of  acids  to  the  sodium  hydroxide  digest  at  the 
end  of  the  digestion,  a  white  precipitate  is  obtained  which,  although 
not  identified,  has  been  examined  with  reference  to  its  dissimilarity 
from  casein.  It  exhibits  colloidal  properties  similar  to  those  of 
casein  as  regards  its  behaviour  with  acids  and  bases.  It  responds 
to  the  various  protein  tests  in  the  same  way  as  casein,  and  is 
similarly  precipitated  by  salts.  Its  solubility  in  various  reagents 
is  markedly  different  from  that  of  casein,  and  a  solution  in  lime- 
water  is  quite  different  from  a  similar  solution  of  casein.  When 
phosphoric  acid  was  introduced  into  a  lime-water  solution,  in 
such  a  way  as  not  to  destroy  the  colloidal  solution,  a  milky  solu¬ 
tion  was  obtained  which,  on  heating,  behaved  in  the  same  way  as 
a  lime-water  solution  of  casein.  This  reaction  furnishes  evidence 
in  support  of  the  hypothesis  that  the  white  colour  of  milk  is  due 
to  the  peptisation  of  calcium  phosphate  by  the  colloids  in  the  milk. 
Attempts  to  cause  this  substance  to  adsorb  phosphoric  acid  were 
unsuccessful,  but  the  experiments  do  not  necessarily  show  that  such 
a  combination  is  not  present  in  casein,  for  both  sulphur  and 
albumoses  are  also  split  off  by  sodium,  hydroxide,  and  it  may  be 
that  their  presence  is  essential  for  the  adsorption  of  phosphorus. 

J.  F.  S. 
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Hsemocyanin.  I.  Reduction  of  OxyhsBmocyanin  by 
Physical  and  Biological  Means.  Filippo  Bottazzi  (/.  Physiol. 
Pathol,  gen.,  1919,  18,  1 — 7). — According  to  Alsberg  and  Clark 
(A.,  1915,  i,  67),  oxyhaemocyanin  of  Limulus  scarcely  gives  up  any 
oxygen  in  a  vacuum.  The  author  finds  this  to  be  the  case  for 
Octopus  blood,  unless  it  is  exposed  in  thin  layers  to  a  very  high 
vacuum,  when  it  is  slowly,  but  completely,  decolorised  by  loss  of 
oxygen.  This  reduction  is  also  effected  by  the  living  leucocytes, 
even  if  they  are  collected  as  a  deposit  by  centrifuging.  If  the 
leucocytes  are  killed  by  acids,  chloroform,  ether,  formalin,  or  are 
completely  removed  after  centrifuging,  the  blood  remains  blue. 

G.  B. 

An  Optically  Inactive  Sodium  Nucleate.  R  Feulgen 
(Zeitsch.  physiol .  Chem 1919,  104,  189 — 210).- — The  preparation 
of  a  sodium  salt  of  thymus-nucleic  acid  is  described  which  is  optic¬ 
ally  inactive  and  will  not  gelatinise.  On  the  addition  of  acids, 
the  activity  and  power  of  gelatinisation  return,  and  the  changes 
are  reversible.  The  acid  groups  which  hold  the  sodium  in  the 
alkaline  salt  must  be  very  weak,  for  the  addition  of  carbon  dioxide 
or  acetic  acid  results  in  the  formation  of  the  active  salt.  A  number 
of  observations  are  recorded  which  indicate  that  the  structural 
changes  which  underlie  the  changes  in  physical  properties  may 
occur  without  corresponding  changes  in  the  degree  of  dissociation 
of  the  weak  acid  groups.  It  is  suggested  that  these  groups  are  not 
free  in  the  active  molecule,  but  that  they  are  bound  in  a  form 
which  is  sensitive  to  alkalis,  acids,  or  rise  in  temperature. 

J.  C.  D. 

Adenine  Mononucleotide.  Walter  Jones  and  B.  P.  Kennedy 
( Journ .  Pharm .  Exp.  Ther.,  1919,  13,  45 — 53.  Compare  this  vol., 
i,  294). — When  a  neutral  or  faintly  alkaline  solution  of  nucleic 
acid  is  oxidised  with  potassium  permanganate,  the  various  groups 
are  destroyed  in  a  definite  order,  and  a  residue  is  obtained  from 
which  no  cytosine,  uracil,  or  guanine  can  be  isolated  after  acid 
hydrolysis.  From  this  residue,  an  adenine  mononucleotide  has 
been  isolated  crystallising  in  needles,  and  giving  rise  to  a  crystal¬ 
line  brucine  salt,  m.  p.  173 — 174°.  On  the  grounds  that  the 
nucleotide  is  a  dibasic  acid  and  that  it  yields  adenine  on  mild  acid 
hydrolysis  at  a  much  more  rapid  rate  than  it  does  phosphoric  acid, 
it  is  concluded  that  the  structure  must  be 

PO(OH)2-0-C5H8Os-C5H4N.. 

This  formula  is  in  accordance  with  everything  that  is  known  of 
the  substance.  J.  C.  D. 

The  Effect  of  Hydrogen  Ion  Concentration  on  the  Lique¬ 
faction  of  Gelatin.  Harrison  E.  Patten  and  Alfred  J,  Johnson 
(J.  Biol.  Chem.,  1919,  38,  179 — 190). — The  setting  of  gelatin  is 
influenced  by  the  hydrogen-ion  concentration  of  the  medium,  and 
unless  the  gelatin  is  destroyed,  this  effect  is  probably  reversible. 
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Gelatin  in  the  concentrations  used  is  not  without  effect  on  the 
buffer  solutions,  displacing  the  pH  in  such  a  manner  as  would  be 
expected  from  an  aggregate  of  amino-acids  acting  amphoterically. 

J.  C.  D. 

New  Theories  of  the  Formation  and  Action  of  Diastase. 

J.  Wohlgemuth  ( Biochem .  Zeitsch .,  1919,  94,  213 — 224). — The 
author  cannot  confirm  the  work  of  Biedermann  (A.,  1916,  i,  62), 
who  found  a  diastatic  action  in  boiled  starch  solution.  He  is  also 
unable  to  confirm  the  experimental  results  of  Woker  (A.,  1916, 
i,  61,  447),  who  claimed  that  formaldehyde  could  exert  a  diastatic 
action.  The  severe  criticisms  of  the  latter  author  s  work  advanced 
by  Kaufmann  (A.,  1916,  i,  62)  are  supported.  A  quantitative 
recovery  of  starch  may  be  effected  after  treatment  with  form¬ 
aldehyde  for  twenty-four  hours  if  the  aldehyde  is  removed  by 
phenylhydrazine  and  alcohol.  The  starch  so  recovered  gives  the 
typical  reactions.  The  action  of  the  formaldehyde  must  be,  as 
Kaufmann  suggested,  due  to  a  combination  with  the  groupings 
which  react  with  iodine.  J.  C.  D. 

Fixation  of  Formaldehyde  by  Enzymes.  Th.  Bokorny 

{Biochem.  Zeitsch .,  1919,  94,  69—77). — The  fixation  of  form¬ 
aldehyde  by  emulsin  was  studied  quantitatively,  and  from  the 
amount  found,  assuming  that  combination  of  the  aldehyde  and  free 
amino-groups  in  the  emulsin  occurs,  it  is  estimated  that  4%  of  the 
enzyme  is  represented  by  such  groups  in  a  reactive  state.  Previous 
experiments  (A.,  1915,  i,  1018)  gave  a  lower  percentage,  but  this 
may  be  due  to  differences  in  the  purity  of  the’ two  preparations. 
The  author  interprets  these  and  other  results  as  evidence  that 
emulsin  possesses  a  protein  nature.  J.  C.  D. 

Biochemical  Synthesis  of  Cellobiose  by  means  of  Emulsin. 

Em.  Bourquelot  and  M.  Bridel  ( Compt .  rend.,  1919,  168, 
1016 — 1019). — From  the  residue  left,  after  extracting  gentiobiose 
and  the  mono-  and  di-glucosides  of  ethylene  glycol  obtained  in  the 
action  of  emulsin  on  a  mixture  of  ethylene  glycol,  dextrose,  and 
aqueous  alcohol  (see  this  vol.,  i,  137),  the  authors  have  now  isolated 
and  characterised  cellobiose.  W.  G. 

Oxidising  Enzymes.  I.  The  Nature  of  the  “  Peroxide  M 
Naturally  Associated  with  certain  Direct  Oxidising  Systems 
in  Plants.  Muriel  Wheldale  Onslow  {Biochem.  J .,  1919,  13, 
1 — 9).- — If  the  tissues  of  certain  plants  (pear,  potato,  apple,  and 
greengage)  which  give  direct  oxydase  reactions  are  extracted  with 
alcohol,  something  is  removed  which  is  part  of  the  system 
responsible  for  the  reactions.  An  aqueous  extract  of  the  alcohol 
insoluble  fraction  will  not  darken  on  exposure  to  air,  nor  will  it 
give  a  blue  coloration  with  guaiacum  tincture  until  hydrogen  per¬ 
oxide  is  added.  If  these  aqueous  extracts,  which  contain  the 
peroxydase,  are  treated  with  catechol  or  protocatechu ic  acid,  they 
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darken  on  exposure  and  will  give  the  guaiaeum  reaction.  The  pear 
oxydase  added  to  a  crude  solution  of  caffeic  acid,  followed  by 
guaiaeum  tincture,  gave  a  blue  colour.  There  is  reason  to  believe 
that  the  tissues  of  all  plants  which  turn  brown  on  injury  and 
give  the  direct  reaction  with  guaiaeum  will  behave  in  the  same 
manner  with  catechol  and  subsequently  towards  guaiaeum. 
Tissues  of  plants  which  normally  do  not  give  the  direct  oxydase 
reactions  failed  to  yield  extracts  which  oxidised  catechol.  It  is 
possible  that  tannin  may  exert  an  inhibitory  action  in  some  cases. 
A  substance  is  extracted  from  pears  and  potatoes  by  hot  alcohol 
which  is  precipitated  by  lead  acetate,  is  soluble  in  ether,  and  gives 
the  reaction  with  ferric  chloride  and  sodium  carbonate  character¬ 
istic  of  the  orthodihydroxy-grouping  of  catechol. 

The  direct  oxydases  of  plants  prepared  by  precipitation  of  the 
expressed  juices  with  alcohol  have  been  termed  laccases,  but  it 
appears  probable  that  these  complexes  are  precipitates  containing 
the  crude  peroxydase  and,  in  addition,  the  oxidised  aromatic  sub¬ 
stance  in  an  adsorbed  condition.  The  conception  of  the  oxydase 
system  as  formulated  by  Bach  and  Chodat  is  extended.  The  direct 
oxydase  system  in  the  pear  fruit  and  potato  tuber  is  due  to  the 
presence  of  peroxydase  and  an  aromatic  substance,  giving  reactions 
characteristic  of  the  catechol  grouping.  On  injury,  the  per¬ 
oxydase  activates  the  oxidation  of  the  aromatic  substance,  with 
the  formation  of  a  peroxide.  The  peroxide-peroxydase  system  so 
formed  will  then  give  a  blue  coloration  with  guaiaeum. 

J.  C.  D. 


i.  362 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Physiological  Chemistry. 

Non-protein  Nitrogen  of  Human  Blood.  Joh.  Feigl 
{Biochem.  Zeitsch 1919,  94,  84 — 128). — A  detailed  discussion  of 
the  significance  of  variations  in  the  non-protein  nitrogen  of  the 
blood,  with  especial  reference  to  pathological  conditions. 

J.  C.  D. 

Formation  of  Glycogen  and  Sugar  at  the  Expense  of  Fats . 

Raphael  Dubois  ( Gompt .  rend.  Soc.  Biol.,  1918,  81,  689 — 691  j 
from  Ghem.  Zentr 1919,  i,  113). — -The  author’s  experiments,  since 
1888,  with  the  marmot  lead  him  to  the  conclusion  that  sugar  and 
glycogen  can  be  formed  directly  from  fats  and  indirectly  from 
proteins.  H.  W. 

The  Fat-soluble  Accessory  Substance.  I.  Its  Nature  and 
Properties.  Jack  Cecil  Drummond  {Biochem.  J.,  1919,  13, 
81 — 94). — The  fat-soluble  accessory  growth-promoting  factor  as 
present  in  animal  fats  is  not  as  stable  to  high  temperatures  as  has 
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been  assumed.  The  growth  stimulating  action  of  the  factor  present 
in  butter  and  whale  oil  may  be  destroyed  by  exposure  to  a  tempera¬ 
ture  of  100°  for  as  short  a  time  as  one  hour.  Lower  temperatures 
may  cause  destruction,  but  the  process  is  not  so  rapid.  In  the 
case  of  whale  oil,  exposure  to  37°  for  several  weeks  was  found  to 
cause  a  great  deterioration  in  the  amount  of  the  accessory  factor 
present.  As  far  as  could  be  ascertained,  this  was  not  due  to 
changes  of  an  oxidative  or  hydrolytic  nature.  The  vitamine  is  not 
extracted  from  oils  by  water  or  dilute  acids,  but  it  may  be  partly 
removed  by  extraction  with  alcohol.  Saponification  of  oils  con¬ 
taining  the  accessory  factor,  even  when  conducted  at  the  ordinary 
temperature  and  in  the  absence  of  water  and  oxygen,  results  in 
disappearance  of  the  growth-stimulating  properties.  Fat-soluble  A 
could  not  be  identified  with  any  known  components  of  fats  or 
with  substances  frequently  associated  with  fats,  such  as  cholesterol, 
phosphatides,  or  pigments.  It  is  suggested  that  the  vitamine  may 
be  an  ill-defined  body  resembling  an  enzyme.  J.  C.  D. 

The  Fat-soluble  Accessory  Factor.  II.  Its  Role  in 
Nutrition  and  Influence  on  Fat  Metabolism.  Jack  Cecil 

Drummond  ( Biochem .  J.,  1919,  13,  95 — 102). — The  fat-soluble 
vitamine  is  necessary  for  maintenance  of  health  in  the  adult, 
although  for  this  purpose  relatively  smaller  quantities  are  required 
than  are  necessary  for  growth  and  well-being  in  the  young.  No 
obvious  pathological  lesion  has  been  observed  to  be  a  specific  result 
of  a  deficiency  of  this  accessory  factor,  but  animals  so'  deprived 
show  a  very  much  impaired  resistance  to  bacterial  invasion.  No 
direct  connexion  between  the  fat-soluble  A  and  fat  metabolism 
could  be  traced.  Absorption  of  fat  or  fatty  acids  from  the 
intestinal  tract  is  good,  even  when  the  animals  are  showing  a 
decline  in  health  as  a  result  of  the  deficiency  of  this  vitamine. 

J.  C.  D. 

Role  of  the  Antiscorbutic  Factor  in  Nutrition.  Jack 
Cecil  Drummond  ( Biochem .  J.,  1919,  13,  77 — 80). — The  dietary 
requirements  of  the  higher  animals  include,  in  addition  to  a  satis¬ 
factorily  balanced  ration  of  proteins,  fats,  carbohydrates,  and 
mineral  salts,  an  adequate  supply  of  three  accessory  food  factors: 
(i)  fat-soluble  A  ;  (ii)  water-soluble  B ;  (iii)  the  antiscorbutic  factor, 
or  water-soluble  G.  This  confirms  the  results  of  Harden  and  Zilva 
(this  vol. ,  i,  186).  J.  C.  D. 

Is  Lactalbumin  a  Complete  Protein  for  Growth  ?  A.  D. 

Emmett  and  G.  O.  Luros  (7.  Biol .  Chem 1919,  38,  147—159).— 
Lactalbumin  is  a  complete  protein  in  the  sense  that  it  is  not  lack¬ 
ing  in  any  essential  nitrogenous  cleavage  product  necessary  for 
growth.  Under  some  conditions,  however,  diets  containing  lact¬ 
albumin  as  a  sole  source  of  protein  do  not  permit  good  growth  in 
rats  (see  also  McCollum,  A.,  1919,  i,  186).  This  is  explained  by 
assuming  that  lactalbumin  is  either  sensitive  to  certain  toxic  sub- 


i.  364 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


stances  or  that  it  is  a  protein  unable  to  adsorb  a  vitamine  other 
than  water-soluble  B.  Lactose  added  to  such  unsatisfactory  diets 
has  a  good  effect,  which  may  be  due  either  to  its  power  of  over¬ 
coming  the  toxic  agent,  or  to  it  carrying  a  water-soluble  vitamine 
other  than  water-soluble  B.  J.  C.  D. 

The  Retention  Power  o!  the  Kidney  for  Dextrose.  Can 
the  Calcium  in  the  Perfusion  Fluid  be  Replaced  by 
Strontium,  Barium,  or  Magnesium  ?  H.  J.  Hamburger  and 

C.  L.  Alons  ( Biochem .  Zeilsch 1919,  94,  129 — 130). — The  author 
has  previously  shown  that  dextrose  may  be  retained  by  the  frog’s 
kidney  perfused  with  a  modified  Ringer’s  solution  (Hamburger 
and  Brinkman,  Pror .  K.  A had.  Wetensch.  Amsterdam ,  September, 
1917).  When  the  perfusion  fluid  contains  0*06%  of  dextrose  and 
the  calcium  is  replaced  by  an  equivalent  amount  of  strontium  or 
barium,  the  sugar  is  retained  by  the  kidney,  but  such  is  not  the 
case  when  an  equivalent  amount  of  magnesium  is  employed.  If 
the  solution  is  hypertonic  with  regard  to  dextrose,  0‘1%,  the  same 
amount  of  sugar  is  found  in  the  urine  whether  the  perfusion  fluid 
contains  calcium,  barium,  or  strontium.  J.  C.  D. 

The  Formation  of  Phenol.  Midori  Tsudji  (J.  Biol.  Ghem ., 
1919,  38,  13 — 16). — Phenol,  but  not  cresol,  is  formed  from  tyrosine 
by  the  action  of  Bacillus  coli  communis.  Phenol  was  not  formed 
from  phenylalanine.  The  significance  of  these  observations  with 
regard  to  the  formation  of  phenols  in  the  animal  body  is  considered. 

J.  C.  D. 

Bioluminescence.  Raphael  Dubois  ( Compt .  rend.  Soc.  Biol., 

1918,  81,  484 — 485;  from  Ghem.  Zentr 1919,  i,  241).— The  in¬ 

vestigations  of  Harvey  (A.,  1917,  i,  365;  1918,  i.  89)  do  not  justify 
the  replacement  of  the  nomenclature  “  lucifer ase  ”  by  another  name 
[compare  Harvey,  this  vol.,  i,  299].  H.  W. 

The  Relationship  between  Odour  and  Chemical  Con¬ 
stitution.  Thomas  H.  Durrans  ( Perfumery  and  Essent.  Oil  Bee., 

1919,  10,  104 — 136).- — -The  author  gives  a  systematic  survey  of 
various  classes  of  chemical  compounds  containing  only  carbon, 
hydrogen,  and  oxygen,  or  only  two  of  these  elements,  and  attempts 
to  trace  the  cause  of  their  odour  or  the  lack  of  it,  certain  general 
conclusions  being  drawn  for  each  class  of  compound.  It  is  obvious 
that  certain  groups  and  linkings  are  sources  of  odour,  but  there 
are  undoubtedly  other  powerful  influences  at  work.  Woker’s 
theory  that  intramolecularly  repelling  forces  increase  the  volatility 
of  a  compound,  and  consequently  its  odour,  is  partly  correct,  but 
breaks  down  with  certain  classes  of  ring  compounds.  A  moderate 
molecular  weight  increases  an  odour,  but  a  high  molecular  weight 
undoubtedly  suppresses  it.  In  certain  circumstances,  the  closing  of 
a  ring  does  not  affect  the  odour  much,  although  in  other  not  very 
different  cases  the  effect  is  quite  marked. 
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If  the  various  osmophores,  or  sources  of  odour,  are  examined,  it 
will  be  noticed  that  there  is  always  a  possibility  of  unsatisfied 
partial  valencies  or  residual  affinities  existing,  for  example,  the 
oxygen  atom,  the  benzene  ring,  multiple  linking,  etc.,  all  sources  of 
odour  and  all  possessing  residual  affinities.  The  author  believes 
that  such  unsatisfied  residual  affinities  are  the  prime  cause  of  a 
chemical  substance  having  an  odour.  If  these  affinities  can  be 
satisfied  intramolecularly,  no  odour  results.  Thus  the  alcohols  have 
unsatisfied  residual  affinities,  the  glycols  have  not;  the  alcohols  have 
an  odour,  the  glycols  have  not.  It  is  necessary  to  assume  that  these 


R-OH 


R-OH 

l  o 

K-UH 


residual  affinities  can,  under  certain  conditions,  neutralise  one 
another,  and  thus  produce  no  odour,  this  neutralisation  being 
influenced  by  the  proximity  of  various  groups.  Thus  with  acids 
we  may  have 


. 0 .  ; 

R-C — 6h 

(I.) 


,OH 


or 


R*C 


^6 

(ii.) 


according  as  R  is  a  light  or  a  heavy  group,  substance  I  having  an 
odour  and  substance  II  being  odourless.  On  esterifying  with  an 
alcohol  of  low  molecular  weight,  odour  is  again  produced. 


W.  G. 


Oxyhydrase,  an  Oxidising  Reducing  Ferment.  Its  Anti¬ 
toxic  Function.  J.  E.  Abelous  and  J.  Aloy  ( Cornet .  rend.  Soc. 
Biol.,  1918,  81,  783 — 785;  from  Chem.  Zentr.,  1919,  i,  383). — A 
ferment  is  present  in  milk  as  well  as  in  other  vegetable  and  animal 
secretions  which  can  reduce  nitrates  and  chlorates  in  the  presence 
of  an  oxidisable  substance  (salicylaldehyde,  anisaldehyde) .  The 
ferment  decomposes  water  with  the  liberation  of  hydrogen  and 
hydroxyl  ions,  and  thus  has  reducing  as  well  as  oxidising  power. 
Oxyhydrase  is  a  factor  in  the  antitoxic  defence  of  the  organism, 
and  is  adapted  to  the  anaerobic  life  of  the  cells.  H.  W. 

The  Quantitative  Excretion  of  Silicic  Acid  in  Human 
Urine.  M.  Gonnermann  (Biochem.  Zeitsch 1919,  94,  163 — 173). 
— Normal  human  urine  contains  silica,  the  excretion  of  which  may 
be  raised  by  the  ingestion  of  certain  mineral  waters.  J.  C.  D. 

The  Treatment  of  Wounds  with  the  Carrel-Dakin 
Solution.  K.  Otto  (Deut.  med.  Woch 1917,  43,  174 — 175;  from 
Chem .  Zentr.,  1919,  i,  123). — The  prescribed  method  of  preparing 
the  solution  is  too  complicated  for  use  in  the  field,  and  the  following 
simpler  process  is  recommended.  Bleaching  powder  (200  grams)  is 
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ground  with  water  and  addition  of  the  latter  is  continued  with 
constant  stirring  until  the  volume  is  7  litres.  A  solution  of  sodium 
carbonate  (140  grams)  in  water  (2  litres)  is  added  with  stirring,  and 
the  solution  is  filtered.  A  solution  of  boric  acid  (40  grams)  in  water 
(1  litre)  is  added  to  the  filtrate.  Since  this  solution  often  causes  a 
burning  sensation  it  was  later  reduced  to  half  strength  and,  in  this 
form,  rendered  good  service.  Treatment  with  Dakin’s  solution  has 
chiefly  a  prophylactic  value.  H.  W. 

Behaviour  of  Cinnamic  Acid  and  its  Derivatives  in  the 
Animal  Body.  Hidezo  Ando  (/.  Biol .  Chem 1919,  38,  7 — 11). — 
— a-Benzoylaminocinnamic  acid  and  o-benzoylaminocinnamic  acid 
wTere  recovered  from  the  urine  unchanged  after  subcutaneous  or  oral 
administration  to  dogs  or  rabbits.  Only  small  amounts  of  a-benzoyl- 
amino-p-hydroxycinnamic  acid  could  be  so  recovered.  Administra¬ 
tions  of  cinnamoyltyrosine  by  the  mouth  were  followed  by  the 
appearance  of  hippuric  acid  in  the  urine.  The  substance  is  appa¬ 
rently  broken  down  by  the  animal  organism. 

Ci  nn  am  oylt  y  rosin  e, 

6H*CQH4*CH2*CH(C02H)*NH*C0*CH:CHPh, 
was  obtained  as  its  ethyl  ester  (m.  p.  130°)  by  the  action  of  sodium 
carbonate  on  mixed  solutions  of  cinnamoyl  chloride  and  tyrosine 
ester  in  chloroform.  On  hydrolysis  with  sodium  hydroxide,  cinnam¬ 
oyltyrosine  was  obtained,  crystallising  in  polygonal  prisms,  m.  p. 
166 — 167°.  J.  C.  D. 

Metabolism  of  the  Furan  and  Hydrofuran  Derivatives 
in  the  Animal  Body.  Nobuyoshi  Suzuki  (/.  Biol .  Chem.,  1919, 
38,  1 — 5). — Hydroxymethylpyromucic  acid  was  isolated  from  the 
urine  of  rabbits  which  had  received  subcutaneous  or  oral  adminis¬ 
trations  of  chitose.  J.  C.  D. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Absolute  and  Relative  Disinfecting  Power  of  Elements 
and  Chemical  Compounds.  Hans  Friedenthal  ( Biochem . 
ZeitscJi.,  1919,  94,  47 — 68). — An  exhaustive  study  of  the  disinfect¬ 
ing  powers  of  a  large  number  of  products.  The  relative  disinfecting 
powers  of  the  elements  in  each  group  of  the  periodic  classification  are 
given,  as  well  as  information  regarding  many  organic  disinfectants. 
[See  further,  *7.  Soc .  Chem.  hid.,  1919,  July.]  J.  C.  D. 

The  Effects  of  Acids,  Alkalis,  and  Sugars  on  the  Growth 
and  Formation  of  Indole  by  Bacillus  coli.  Frank  John 

Sadler  Wyeth  ( Biochem .  J 1919,  13,  10 — 24). — The  activity  of 
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B .  coli  in  2%  peptone  is  determined  by  almost  the  same  initial 
conditions  of  acid  and  alkaline  reactions  as  is  the  case  when  fermen¬ 
tation  is  conducted  in  2%  dextrose  peptone.  The  approximate  limits 
of  initial  reaction  are  pH  =  4'27  to  9*87.  A  change  of  the  initial 
reaction  of  the  medium  results  in  a  change,  similar  in  direction,  but 
smaller  in  magnitude,  in  the  final  reaction  of  the  culture.  For  B.  coli 
grown  in  2%  dextrose  peptone,  whilst  the  initial  reactions  of  the 
media  vary  from  pK~ 4*30  to  9*82,  the  final  reactions  only  vary 
between  pH  =  4*27  and  4*82.  When  grown  in  2%  peptone  the  initial 
reaction  may  be  from  pH  =  4'30  to  9*37j>  and  the  final  reaction 
from  2?h  =  5*92  to  8*55. 

The  proteolytic  fermentation  resulting  in  the  peptone  medium 
causes  an  increase  of  final  alkalinity,  unless  the  initial  reaction  lies 
between  pH  =  9’37  and  8*48,  in  which  case  the  final  reaction  is  less 
alkaline  than  the  initial  reaction.  The  sacciiarolytic  fermentation 
of  B .  coli  in  2%  dextrose  peptone  produces  approximately  constant 
amounts  of  acids  and  no  appreciable  amount  of  ammonia ;  on  the 
other  hand,  when  in  a  peptone  medium  the  organism  produces 
ammonia  and  acids  in  increasing  amounts  as  the  initial  reaction  of 
the  medium  increases  in  alkalinity.  Formation  of  indole  is  retarded 
by  the  presence  of  free  alkali  or  acid,  whilst  certain  sugars  also 
inhibit  the  formation  of  this  substance  by  depressing  the  proteolytic 
activity  of  the  bacillus.  »T.  C.  D. 

The  Action  of  Electrolytes  on  the  Electrical  Conductivity 
of  the  Bacterial  Cell  and  their  Effect  on  the  Bate  of 
Migration  of  these  Cells  in  an  Electric  Field.  C.  Shearer 
( Proc .  Cambridge,  Phil.  Soc .,  1919,  19,  263 — 266), — A  thick,  creamy 
emulsion  of  the  meningococcus  or  B.  coli  in  neutral  Ringer  ’s  solution 
(that  is,  one  in  which  the  sodium  hydrogen  carbonate  is  left  out)  has 
a  resistance,  as  measured  by  electrical  conductivity  determinations, 
more  than  treble  that  of  the  same  solution  without  the  bacteria.  If 
in  place  of  Ringer’s  solution  the  emulsions  are  prepared  with  a  solu¬ 
tion  of  sodium  chloride  having  the  same  conductivity  as  the  Ringer’s 
solution,  a  high  resistance  is  obtained  at  first,  but  this  rapidly  drops, 
and  at  the  end  of  thirty  to  forty  minutes  is  the  same  as  that  of  the 
saline  solution  alone.  Further,  it  is  found  that  immersion  in  such 
a  solution  for  several  hours  kills  The  bacteria.  If,  when  the  resist¬ 
ance  of  such  an  emulsion  in  sodium  chloride  solution  has  dropped 
to  normal,  a  little  calcium  chloride  is  added,  the  bacterial  emulsion 
regains  its  high  resistance  and  the  bacteria  are  uninjured.  Potass¬ 
ium,  lithium,  and  magnesium  chlorides  act  like  sodium  chloride, 
whilst  barium  and  strontium  chlorides  act  like  calcium  chloride. 
These  results  agree  with  those  obtained  by  Loeb,  Osterhout,  and 
others  with  animal  and  plant  cells. 

The  positive  tervalent  ions  of  lanthanum  nitrate,  and  cerium 
and  neo-ytterbium  chloride  and  the  negative  tervalent  ions  of 
sodium  citrate  appear  to  have  no  action  in  increasing  or  decreasing 
the  resistance  of  the  bacterial  cell  as  determined  by  the  conductivity 
method  when  used  in  very  dilute  solutions.  On  the  other  hand, 
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these  salts  and  especially  lanthanum  nitrate,  have  a  marked  action 
in  changing  the  rate  of  migration  of  these  bacterial  cells  in  an 
electric  field.  The  addition  of  the  lanthanum  nitrate  reduces  the 
rate  of  migration,  or,  in  other  words,  considerably  alters  the  nature 
of  the  electrical  charge  on  the  bacterial  cell  wall.  W.  G. 

Decomposition  o£  Betaine  by  the  Bacteria  of  11  Guanol," 
a  Fertiliser  Prepared  from  Molasses  Waste.  Alfred  Koch 
and  Alice  Oelsner  ( Biochem .  Ztitsch 1919,  94,  139—162).— 
Organisms  were  found  which  attack  betaine  with  the  formation  of 
trimethylamine,  ammonia,  and  carbon  dioxide.  Methyl  alcohol, 
formic  acid,  and  acetic  acid  in  small  amounts  appear  to  be  the  inter¬ 
mediate  products  in  the  production  of  carbon  dioxide.  [See  further, 
J.  Soc.  Chem.  Ind.,  July,  1919.]  J.  C.  D. 

Action  of  Mixtures  of  Certain  Salts  on  the  Lactic  Acid 
Fermentation.  Charles  IIichet  and  Henry  Cardot  ( Gomjpt .  rencl. 
Soc.  Biol.,  1918,  81,  751 — 755;  from  Chem.  Zentr 1919,  i,  380). — 
The  action  of  combinations  of  antiseptic  salts  on  the  lactic  acid 
fermentation  has  been  examined.  Action  is  not  additive;  the  more 
potent  salt  (copper  sulphate)  behaved  after  addition  of  cadmium 
sulphate  as  if  the  latter  were  not  present.  Addition  of  the  sulphates 
of  copper  or  zinc  did  not  modify  the  antiseptic  action  of  cadmium 
sulphate.  H.  W. 

Fumaric  Acid  Fermentation  of  Sugar.  C.  Wehmer  (. Ber., 
1919,  52,  [B],  562-— 564). — A  reply  to  Ehrlich  (this  vol.,  i,  239) 
denying  that  Rhizopits  nigricans  produces  fumaric  acid.  J.  C.  W. 

Influence  of  Varying  Barometric  Height  on  the  Course 
of  Alcoholic  Fermentation  and  on  Biological  Processes  in 
General.  August  Rippel  ( Gentr .  Baht.  Par.,  1917,  [ii],  47, 
225—229;  from  Chem.  Zentr.,  1919,  i,  34). — The  curves  showing 
loss  in  weight  due  to  the  escape  of  carbon  dioxide  during  slo w  fer¬ 
mentation  show  distinct  zig-zags  due  to  variations  in  the  atmo¬ 
spheric  pressure,  the  curve  sinking  with  rising  pressure  and  rising 
with  decreasing  pressure.  The  natural  effect  of  change  of  pressure 
on  the  evolution  of  carbon  dioxide  must  affect  the  course  of  fermen¬ 
tation  in  proportion  as  the  yeast  is  influenced  by  the  degree  of 
saturation  of  carbon  dioxide.  The  same  considerations  also  apply 
to  other  biological  processes  in  which  a  gas  is  evolved  (ammonia, 
hydrogen  sulphide,  etc.),  and  a  similar  influence  must  also  be  opera¬ 
tive  in  nature.  H.  W. 

Ferment  Action.  IV.  Further  Studies  on  the  Adsorption 
of  Mixtures  of  Amino-acids  with  Polypeptides  and  Other 
Substances.  Behaviour  of  Amino-acids  and  Polypeptides 
towards  Albumin  Solutions,  Blood-Serum,  and  during 
the  Coagulation  of  Sols.  Emil  Abderhalden  and  Andor  Fodor 
( Fermentforsch .,  1918,  2,  211 — 224;  from  Chem.  Zentr.,  1919,  i, 
95 — 96.  Compare  A.,  1917,  i,  306;  1919,  ii,  49,  50) —The  previous 
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observation  that  the  presence  of  carbohydrates  diminishes  the 
adsorptive  power  of  animal  charcoal  towards  polypeptides,  and  that 
conversely  the  adsorption  of  carbohydrates  is  adversely  influenced 
by  polypeptides,  whilst  in  the  presence  of  amino-acids  the  displace¬ 
ment  of  adsorption  is  one-sided,  is  confirmed  by  further  examples. 
Thus  the  behaviour  of  proline  is  similar  to  that  of  other  amino-acids, 
whilst  glycine  anhydride  and  pyrrolidonecarboxylic  acid  behave  like 
dextrose.  It  is  found  that  amino-acids  and  polypeptides  can,  in 
certain  circumstances,  be  completely  displaced  by  other  amino-acids 
or  higher  polypeptides  without  the  latter  suffering  displacement,  but 
that  the  greater  number  only  cause  partial  displacement. 

The  behaviour  of  various  sols  in  this  connexion  has  also'  been 
investigated  with  the  possible  aim  of  measuring  the  rate  of  adsorp¬ 
tion  and  investigating  its  degree  of  dependence  on  the  hydrogen-ion 
concentration  of  the  solution.  The  sols  investigated  (ferric  hydr¬ 
oxide,  aluminium  hydroxide,  and  arsenic  sulphide)  did  not,  however, 
adsorb  amino-acids  and  polypeptides  during  coagulation.  On  the 
other  hand,  glycyl-Z-leucine  was  adsorbed  by  coagulating  blood 
serum.  H.  W. 

Ferment  Action.  V.  Ultrafiltration  Experiments  with 
Mixtures  of  Amino-acids  or  Polypeptides  with  Yeast  Juice. 
Evidence  for  the  Colloidal  Condition  of  Ferments  and 
Extension  of  the  Adsorption  Theory.  Emil  Abderhalden 
and  Andor  Fodor  (F erment for sch .,  1918,  2,  225—250;  from  Chern. 
Zentr 1919,  i,  96.  Compare  preceding  abstract). — The  quantity 
of  water  employed  in  the  maceration  of  yeast  has  great  influence  on 
the  activity  and  stability  of  the  juice.  When  ten  times  the  amount 
of  water  is  used,  a  stable  juice,  which  is  immediately  active,  is 
obtained ;  when  three  times  the  quantity  of  water  is  used,  the  initial 
activity  of  the  juice  is  slight,  but  increases  rapidly  on  keeping,  and 
finally  reaches  a  maximum  which  is  never  attained  in  the  former 
case.  Difference  appears  to  depend  on  an  alteration  in  the  state  of 
the  ferment,  for  example,  its  dispersivity  with  dilution.  In  this 
connexion,  a  series  of  ultra-filtration  experiments  have  been  per¬ 
formed.  The  extracts,  obtained  from  various  dried  yeasts,  had  very 
differing  activities  towards  glycyl-Z-leucine.  Yeast  juices  mixed  with 
the  latter  or  with  Z-leucine  yielded  filtrates  which  were  always  poorer 
in  amino-nitrogen  than  the  original  mixtures,  the  loss  being  rela¬ 
tively  greater  from  dilute  than  from  concentrated  solution.  The 
originally  inactive  yeast  juices  also  had  power  of  adsorption,  and  the 
equilibrium  is  independent  of  the  amount  of  hydroxyl  ions  present. 
Adsorption  occurs  with  polypeptides  (glycyl-^-leucine)  which  are 
not  attacked  by  yeast  juice.  Under  equivalent  conditions,  the 
adsorption  of  a  complex  polypeptide  is  greater  than  that  of  a  dipep¬ 
tide.  With  decrease  in  the  fermentive  activity  of  a  juice  by  age 
or  by  heat  a  decrease  in  adsorptive  capacity  is  observed  which  may 
sink  to  zero.  Considered  in  connection  with  the  observation  that 
adsorption  can  occur  with  inactive  juices,  this  leads  to  the  deduc- 
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tion  that  whilst  adsorption  of  the  substrate  by  the  colloidal  ferment 
precedes  fission,  the  latter  process  does  not  necessarily  follow  the 
former.  Further  evidence  is  shown  by  the  behaviour  of  glycyl-/- 
leucine,  which,  at  0°,  is  adsorbed  by  yeast  extract,  but  not  decom¬ 
posed. 

The  temperature-coefficient  of  fission  of  polypeptides  generally  lies 
between  1*3  and  2*4  according  to  conditions  (yeast  extract,  tem¬ 
perature,  hydrogen-ion  concentration,  and  substrate).  The  optimum 
temperature  for  pK  —  7*50  is  between  50°  and  55°. 

The  chief  results  of  the  work  in  this  field  are  collected  and 
reviewed.  H.  W. 

The  Nitrogenous  Constituents  of  Yeast.  Jakob  Meisen- 
heimer  ( Zeitsch .  physiol.  Ghem.,  1919,  104,  229 — 283). — An  inves¬ 
tigation  of  the  nature  of  the  monoamino-acids  present  in  the  pro¬ 
ducts  of  autolysis  derived  from  bottom  and  top  fermenting  yeasts. 
The  estimations  were  carried  out  by  the  ester  method  of  Fischer. 
Glycine,  alanine,  valine,  leucine,  proline,  phenylalanine,  aspartic 
and  glutamic  acids,  tyrosine,  and  tryptophan  were  identified.  Serine 
and  cystine  were  recognised  with  less  certainty,  and  there  was  also 
evidence  of  the  presence  of  an  aminobutyric  acid.  Glucosamine  was 
isolated  from  the  cell  residue  of  the  autolysis.  J.  C.  D. 

Enzymatic  Power  of  Yeast.  Th.  Bokorny  {Allgem.  Bran 
llopf.  Zeit.,  1918,  58,  1093 — 1094;  from  Ghem.  Zentr .,  1919, 
i,  96—97). — Experiments  are  described  on  the  inhibiting  action  of 
disinfecting  agents,  even  in  minute  quantity,  on  the  fermentative 
activity  and  other  enzymatic  powers  of  yeast.  Formaldehyde  (0*2%) 
retards  growth  and  fermentation,  the  yeast  is  killed,  as  is  also  the 
fermentation  ferment;  0’05%  does  not  destroy  the  activity  of  the 
latter.  0*1%  Kills  zymase  within  two  days,  but  1%  does  not  render 
invertase  inactive  in  the  same  time,  sugar  solution  being  strongly 
inverted.  It  is  therefore  possible  with  the  aid  of  formaldehyde  to 
prepare  a  yeast  which  can  invert,  but  not  ferment,  sugar.  Phenyl- 
hydrazine  (0*5%)  inhibits  the  fermentation  of  maltose,  but  not  of 
dextrose.  Fermentation  persists  slightly  in  the  presence  of  mercuric 
chloride  (0*02%),  but  is  inhibited  by  0*1%,  although  sucrose  is  still 
powerfully  inverted.  The  action  of  silver  nitrate  is  similar.  Alcohol 
(10%)  does  not  cause  a  permanent  inactivity  of  zymase  within  five 
days,  and,  even  after  twenty  days,  slight  fermentative  power  persists. 
Absolute  alcohols  destroy  the  power  to  ferment  within  ten  minutes. 

H.  W. 

Alterations  in  the  Metabolism  and  Cellular  Permeability 
at  Temperatures  near  the  Freezing  Point.  E.  Pantanelli 
(Atti  R .  Accad .  Linrei ,  1919,  [v],  28,  i,  205 — 209). — -When  cooled 
to  a  temperature  clcoely  approaching  the  freezing  point,  the  endo- 
carp  cells  of  the  almond  exhibit  a  progressive  increase  of  the  cellular 
permeability,  which  is  rendered  evident  by  rapid  emission  of  water 
from  the  tissue  in  a  dry  atmosphere  and  by  exosmosis  of  substances 
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from  the  tissue  immersed  in  water.  This  phenomenon  is  accelerated 
by  the  presence  of  certain  compounds  which  penetrate  rapidly  into 
the  cell,  such  as  glycerol,  ethyl  alcohol,  citric  acid,  and  free  alkali. 
Such  increase  in  cellular  permeability  is  accompanied  by  rapid 
destruction  of  the  sugars ;  this  effect  may  be  restricted  by  supplying 
either  substances  capable  of  being  absorbed  and  utilised  for  the 
respiration,  for  instance,  glycerol,  ethyl  alcohol,  or  citric  acid,  or 
substances  which  retard  the  exosmosis  of  the  sugars,  or  intermediate 
products  of  the  respiration,  such  as  sodium  chloride,  potassium 
phosphate,  and  citric  acid.  Sugars  (sucrose,  dextrose)  present  in 
the  external  liquid  do  not  exert  a  similar  restricting  action,  since 
they  are  not  absorbed.  A  further  phenomenon  caused  by  the  low 
temperature  is  intense  auto-digestion  of  the  proteins,  this  being 
enhanced  by  exosmosis  of  the  soluble  products  of  the  digestion  and 
by  rapid  destruction  of  the  sugars.  T.  H.  P. 

Influence  of  Fluorides  on  Vegetation.  A  Preliminary 
Experiment  in  Flower  Pots,  Armand  Gautier  and  P. 

Clausmann  ( Compt .  rend 1919,  168,  976 — 982). — As  the  result 
of  pot  trials,  using  wood  charcoal  to  which  the  necessary  nutrients 
had  been  added  as  a  culture  medium,  the  authors  find  that  fluorine 
in  the  form  of  potassium  fluoride  exerted  a  favourable  influence 
on  the  growth  of  seven  species  of  plants,  had  no  effect  on  three, 
and  caused  a  lower  crop  yield  in  the  case  of  three.  W.  G. 

Comparative  Rate  of  Absorption  of  Various  Salts  by 
Plant  Tissue  [Carrot  and  Potatol.  Walter  Stiles  and 
Franklin  Kidd  ( Proc .  Boy.  Soc 1919,  [R],  90,  487- — 504). — The 
rate  of  absorption  of  various  chlorides,  sulphates,  nitrates,  and 
potassium  salts  from  solutions  of  0*02A-concentration  was 
measured  by  the  electrical  conductivity  method.  A  rapid  with¬ 
drawal  of  salt  from  solution  occurred  during  the  first  few  hours, 
after  which  the  absorption  proceeded  to  an  equilibrium  over  a 
period  of  several  days,  the  curve  being  approximately  logarithmic 
in  the  latter  case.  Cations  were  absqrbed  in  the  orders  K,  Ca  or 
Na,  Li,  Mg  or  Zn.  Al,  and  K,  Na,  Li,  Ca,  or  Mg,  and  anions  in 
the  orders  S04,  N08,  Cl,  and  N03,  Cl,  S04,  during  the  initial  and 
equilibrium  periods  respectively,  these  results  being  generally  in 
agreement  with  those  obtained  by  Ruhland,  Fitting,  Pantan elli, 
and  Troendle,  who  failed  to  differentiate  between  the  initial  and 
equilibrium  stages.  The  rate  and  extent  of  intake  of  one  ion  of 
a  salt  were  found  to  be  influenced  by  the  nature  of  the  other  ion, 
and,  as  previously  observed  by  Rothert  and  Meu.rier  in  the  case 
of  aluminium  sulphate,  aluminium  was  absorbed  much  more 
rapidly  than  its  anion.  According  to  Troendle,  the  rate  of  absorp¬ 
tion  of  the  metallic  ions  in  any  group  of  the  periodic  classification 
increases  with  the  atomic  weight.  It  is  pointed  out  that  although 
this  view  is  not  contradicted  by  the  present  results,  the  latter  show 
equally  that  the  initial  rate  of  absorption  is  largely  dependent  on 
the  mobility  of  the  ions  or  diffusibility  of  the  salt,  and  that  the 
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position  of  equilibrium  appears  to  be  governed  by  some  quite 
different  property,  since  at  this  stage  the  bivalent  ions,  Ca,  Mg, 
S’04,  are  absorbed  to  a  much  smaller  extent  than  the  univalent 
ions,  K,  Na,  Cl,  N03.  W.  E.  F.  P. 

Fatty  Oil  from  the  Seeds  of  the  Evening  Primrose 
[Oenothera  biennis] ,  and  a  New  Linolenic  Acid.  A. 

Heiduschka  and  K.  Luft  (Arch.  Pharm .,  1919,  257,  33 — 69). — 
The  air-dried  seeds  of  the  evening  primrose  contain  water  (13*95%), 
crude  proteins  (13*38%),  fat  (16*93%),  fibre  (14*56%),  nitrogen-free 
extractives  (35*03%),  and  ash  (6*15%).  The  oil  was  obtained  by 
extraction  of  the  crushed  seeds  with  ether,  and  formed  a  golden- 
yellow  substance  resembling  poppy  oil  in  taste  and  odour;  it 
remained  completely  liquid  at  0°,  but  a  few  solid  particles  separated 
at  —11°.  It  had  D15  0*9283,  w4D°  1*4722,  acid  number  0,  saponifi¬ 
cation  number  195*2,  Reichert-Meissel  number  2*61,  Polenski 
number  0*57,  iodine  number  148*92,  Hehner  number  94*94,  acetyl 
number  13*9.  It  was  optically  inactive  and  a  member  of  the  class 
of  drying  oils.  The  volatile  fatty  acids  consisted  mainly  of  hexoic 
acid  (0*81%).  Separation  of  the  unsaturated  and  saturated  fatty 
acids  was  effected  in  the  usual  manner  by  means  of  the  lead  salts, 
and  the  former  were  brominated  in  glacial  acetic  acid-ethereal 
solution.  Under  these  conditions,  a  sparingly  soluble  hexabromo - 
y -linolenic  acid,  microscopic  needles,  m.  p.  195 — 196°  (decomp.), 
separated  which,  when  treated  with  zinc  and  alcohol,  yielded 
y-linolenic  acid  as  a  yellow  substance  of  unpleasant  odour.  Tetra- 
bromo-a-linoleic  acid,  tetrabromo-#-linoleic  acid,  and  dibromo-oleic 
acid  were  identified  in  the  filtrates  from  hexabromo- y-linolenic 
acid.  The  unsaturated  fatty  acids  contain  y-linolenic  acid  (2*50%), 
a-lin oleic  acid  (30*20%),  /3-linoleic  acid  (38*11%),  and  oleic  acid 
(29*19%).  Oxidation  of  the  unsaturated  fatty  acids  with  perman¬ 
ganate  yielded  dihydroxystearic  acid,  a  mixture  of  tetrahydroxy- 
stearie  acids,  and  y -hexahydroxystearic  acid,  minute  needles,  m.  p. 
245°  (decomp.). 

Fractionation  of  the  saturated  fatty  acids  from  alcohol  or  by 
means  of  their  magnesium  salts  led  to  the  isolation  of  palmitic  acid 
and  a  substance  the  properties  of  which  agree  with  those  of  daturic 
acid ;  theoretical  considerations  caused  the  authors  to  doubt  the 
natural  occurrence  of  the  latter  acid,  and  experiments  on  the  frac¬ 
tional  distillation  of  the  substance  with  steam  showed  that  the 
“  daturic  acid  ”  obtained  from  the  evening  primrose,  at  any  rate, 
was  a  mixture  of  palmitic  acid  (and  possibly  stearic  acid)  with 
acids  of  greater  molecular  weight. 

The  unsaponifiable  matter  of  the  oil  contained  phytosterol 
(2*27%),  the  acetate  of  which  had  m.  p.  130*3°  (corr.).  H.  W. 

Investigations  on  the  Anthocyanin  Metabolism  on  the 
Basis  of  the  Chemical  Properties  of  the  Anthocyanin  Group. 

K.  Noack  ( Zeitsch .  Bot .,  1918,  10,  561—628;  from  Physiol.  Abstr., 
1919,  4,  99). — A  study  of  Polygonum  compactum  and  various 
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Paeon  in  species  and  varieties.  In  the  first  days,  leaves  of  Poly - 
cfonvm  com  pactum  have  an  intense  red  coloration,  which  fades  away 
in  the  following  days,  and  the  leaves  finally  become  green.  The 
following  explanation  of  this  phenomenon  is  suggested.  Antho- 
cyanin  is  dissociated  by  means  of  an  enzyme  into  anthocyanidin 
and  sugar.  The  anthocyanidin  is  isomerised  into  a  colourless 
pseudo-base,  and  this,  during  its  oxidation,  can  become  transformed 
into  a  yellow  pigment  which,  by  photochemical  reduction,  may  again 
give  the  pseudo-base  of  anthocyanidin.  The  amounts  of  antho¬ 
cyanidin  and  its  oxidation  product  vary  inversely  with  one  another. 
The  variations  are  influenced  by  light,  since  the  pseudo-base  is 
formed  by  photochemical  reduction  of  the  oxidation  product  of  the 
pigment.  In  the  dark,  anthocyanidin  is  again  oxidised,  this 
process  being  accelerated  by  heat,  light  and  temperature  thus 
having  an  antagonistic  action.  An  oxidation  product  of  antho¬ 
cyanidin,  but  not  anthocyanidin  itself,  is  found  in  the  vegetative 
organs  of  various  Paeonia,  and  the  amount  of  this  oxidation  pro¬ 
duct  varies  directly  with  the  amount  of  anthocyanin  in  the  plant. 
In  the  flowers,  in  addition  to  the  oxidation  product,  the  antho¬ 
cyanidin  pseudo-base  may  occur,  but  only  in  small  quantities,  and 
without  any  relation  to  the  amount  of  anthocyanin  formed  in  the 
development  of  the  flower.  W.  G-. 

Occurrence  of  Vanillin,  Edmund  O.  von  Lippmann  (Ber^  1919, 
52,  [7?],  905). — The  occasional  presence  of  vanillin  in  potato  tubers, 
particularly  in  the  layers  immediately  beneath  the  skin,  has  been 
frequently  observed.  It  is  now  found  that  vanillin  can  also  be 
extracted  from  the  fresh,  blue  blossoms  (but  not  from  the  white 
ones) ;  it  disappears  fairly  rapidly  from  the  plucked  flowers. 

H.  W. 

Preparation  of  Sucrose  from  Plants.  E.  Winterstein 

( Zeitsch .  physiol.  Chem .,  1919,  104,  217 — 219). — The  ether  ex¬ 
tracted  fruits  of  Sapindus  utilis  were  extracted  with  boiling  alcohol 
in  the  presence  of  potassium  carbonate.  The  filtered  extract,  after 
concentration,  was  treated  with  freshly  precipitated  lead  hydroxide 
for  six  days.  From  the  lead-free  filtrate,  a  fraction  was  obtained 
by  extraction  with  methyl  alcohol,  which  gave  sucrose  on  crvstal- 
lisation.  J,  C.  D. 

The  Protein  Extract  of  Ragweed  Pollen.  Frederick  W. 

Heyl  (J .  Amer.  Chem.  Soc.,  1919,  41,  670—682.  Compare  A., 
1917,  i,  618).— Three  large  samples  of  ragweed  pollen  have  been 
percolated  with  ether  and  95%  alcohol  (loss  in  weight,  about  22%% 
and  the  residue  examined  for  proteins  bv  repeated  macerations  with 
(a)  water,  (h)  10%  salt  solution,  (c)  0*2%  potassium  hydroxide. 
The  aqueous  extract  was  found  to  contain  an  albumin  (1‘2%% 
coagulating  at  about  45—50°,  and  proteoses  (3%),  and  when  partly 
saturated  with  ammonium  sulphate  gave  a  precipitate  consisting 
of  albumin  and  proteose  in  the  proportion  3:1,  and  causing 
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anaphylaxis  in  guinea-pigs.  After  precipitating  all  the  protein 
from  this  extract  by  means  of  ammonium  sulphate,  and  then 
removing  the  sulphate,  phospho tungstic  acid  gave  a  precipitate  of 
the  following  bases:  adenine,  guanosine  (?),  histidine,  arginine, 
lysine,  and  agmantine,  these  being  identified  by  the  usual  methods. 
The  10%  salt  extract  gave  a  small  amount  of  the  above  albumin 
and  but  very  little  evidence  of  the  presence  of  a  globulin.  The 
dilute  alkali  extract  contained  the  chief  protein,  which  is  therefore 
a  glutelin,  amounting  to  about  2 '9%  of  the  w7eight  of  the  pollen, 
and  appearing  as  an  almost  white,  dusty  powder.  J.  C.  W. 

A  Proximate  Analysis  of  Rumex  crispus,  and  a  Com¬ 
parison  of  its  Hydroxymethylanthraquinones  with  those 
from  Certain  Other  Drugs.  George  D.  Beal  and  Ruth  E. 
Oket  (J .  Amer.  Chem.  Soc.,  1919,  41,  693 — 706).— An  examina¬ 
tion  of  the  extract  made  by  percolating  the  dried  and  powdered 
root  of  the  common  yellow  (curled)  dock  with  cold  95%  alcohol. 
The  constituents  which  are  soluble  in  water,  yielded  small  quanti¬ 
ties  of  emodin,  a  mixture  of  emodin  monomethyl  ether  and  chryso- 
phanic  acid,  dextrose  and  a  little  kevulose,  and  organic  acids  and 
much  resinous  material.  The  insoluble  portion  of  the  extract  con¬ 
tained  emodin,  its  monomethyl  ether,  chrysophanic  acid,  a  phyto- 
sterol,  palmitic,  stearic,  and  erucic  acids  with  lower  unsaturated 
and  higher  saturated  fatty  acids,  a  small  amount  of  a  hydrocarbon, 
an  essential  oil,  some  glucosides,  and  much  resin. 

A  cursory  examination  of  cascara  and  aloes  has  also  been  made, 
mainly  with  the  aim  of  isolating  their  emodins.  Rumex  emodin 
is  identical  with  that  of  cascara  (Jowett,  A.,  1905,  ii,  192)  and 
isomeric  with  the  aloe-emodin  of  aloes  and  senna.  The  phytosterol 
is  also  the  same  as  the  “rhamnol  ”  of  cascara. 

The  yield  of  emodin  from  the  dried  dock  root  is  about  0*1%,  and 
that  of  chrysophanic  acid  somewhat  less.  This  compares  favour¬ 
ably  with  the  quantities  obtainable  from  more  expensive  drugs. 

J.  C.  W. 

Toxicity  of  " Alkali”  Salts.  Thakur  Mahadeo  Singh 

(Soil  Sci.,  1918,  6,  463 — 477). — An  examination  of  the  effect  of 
various  sodium  salts  on  ammonifying,  nitrifying,  and  nitrogen¬ 
fixing  organisms,  and  on  the  germination  and  growTth  of  wheat  and 
peas.  Arranged  in  order  of  descending  toxicity,  the  salts  examined 
are  sodium  chloride,  nitrate,  carbonate,  and  sulphate,  the  per¬ 
centage  of  the  anion,  and  not  of  the  cation,  being  the  determining 
factor.  Small  amounts  of  each  of  the  different  salts  used  stimu¬ 
lated  both  crop  growth  and  bacterial  activity,  the  amount  varying 
with  the  crop  grown.  The  toxicity  point  as  found  when  salts  were 
used  in  combination,  as  under  field  conditions,  agreed  very  closely 
with  the  points  found  when  the  individual  salts  were  used.  The 
toxic  point  of  the  combined  salts  depended  on  the  percentages  of 
the  chlorides,  nitrates,  carbonates,  and  sulphates  present,  and  the 
combination  in  which  they  existed.  Calcium  sulphate  when  present 
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lowered  the  toxic  point  of  the  chloride,  carbonate,  or  nitrate  of 
sodium.  W.  G. 

Alfalfa  [Lucerne]  Investigation.  VII.  Alfalfa  Saponin. 

C.  A.  Jacobsen  (J.  Amer .  Chem.  Soc.,  1919,  41,  640 — 648). — When 
alfalfa  hay  is  extracted  with  hot  alcohol  and  the  solution  is  cooled, 
a  voluminous,  green  precipitate  is  deposited,  from  which  ether 
extracts  two  ketones,  myristone  and  alfalfone  (A.,  1912,  ii,  80; 
i,  239).  The  insoluble,  gummy  residue  left  in  the  Soxhlet  thimble 
contains  a  saponin,  which  may  be  isolated  by  dialysis  of  the  aqueous 
solution  and  reprecipitation  with  alcohol.  Alfalfa  [lucerne] 
saponin ,  C^H^O^N,  is  a  brown,  amorphous  powder,  decomp. 
280 — 300°,  readily  soluble  only  in  water  and  glycerol,  and  may  be 
hydrolysed  to  a  sapogenin ,  C18H18O10N,  dextrose,  and  a  pentose. 
It  also  forms  an  acetyl  derivative,  but  this  may  be  the  acetate  of 
the  sapogenin.  Its  solution  has  an  enormous  surface  tension, 
minute  quantities  producing  a  remarkable  foam  in  aerated 
beverages,  and  babbles  4  inches’  in  diameter  being  possible  with  a 
25%  solution. 

The  saponin  differs  from  most  compounds  of  this  type  in  con¬ 
taining  nitrogen.  It  is  also  abnormal  in  that  it  does  not  haemolyse 
blood.  It  is  toxic  to  fish,  but  this  generally  accepted  property 
of  saponins  as  a  class  seems  to  be  due  to  their  power  of  preventing 
the  diffusion  of  air  into  the  water,  for  the  golden  carp,  which  has 
the  instinct  to  rise  to  the  surface  to  breathe,  will  live  in  saponin 
solutions*  (1  to  35,000),  whereas  the  black  bass  succumbs.  Alfalfa 
saponin  causes  acute  local  irritation  and  death  when  injected  sub¬ 
cutaneously,  but  is  harmless  when  taken  per  os. 

The  crude  saponin  is  accompanied  by  a  yellow  substance, 
“  saponin  X,”  and  alfalfa  also  contains  two  proteins  and  a  bitter 
principle,  which  are  being  investigated.  J.  C.  W. 

Effect  of  Manganese  on  the  Growth  of  Wheat.  A  Source 
of  Manganese  for  Agricultural  Purposes.  J.  S.  McHargue 
(, J .  Ind.  Eng.  Chem.y  1919,  11,  332 — 335). — Results  of  pot 
cultures  showed  that  the  addition  of  manganese  increases  the  size 
and  nitrogen  content  of  wheat  grains,  and  stimulates  the  growth 
of  the  plant;  the  most  favourable  quantity  appeared  to  be  about 
0*028%  of  manganese,  calculated  on  the  total  weight  of  the  soil  in 
the  pot.  It  was  added  in  the  form  of  manganese  carbonate, 
Basic  slag  contains  an  average  of  4*8%  of  manganese,  and  it  is 
possible  that  some  of  the  benefit  to  crops  resulting  from  the  use 
of  this  fertiliser  is  due  to  the  presence  of  manganese.  W.  P.  S. 

Solubility  of  the  Calcium,  Magnesium,  and  Potassium 
in  such  Minerals  as  Epidote,  Chrysolite,  and  Muscovite, 
especially  in  regard  to  Soil  Relationships.  R.  F.  Gardiner 
(J.  Agric .  Ees .,  1919,  16,  259 — 261). — When  the  finely  powdered 
minerals  were  left  in  contact  with  the  aqueous  extract  from  an 
acid  soil  for  two  months  at  25°,  it  was  found  that  1*6%  of  the 
total  calcium  in  the  epidote,  O' 21%  of  the  magnesium  in  the 
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chrysolite,  and  from  11  to  21%  of  the  potassium  in  the  muscovite 
was  extracted  under  the  experimental  conditions.  W.  G. 

Decomposition  of  Cyanamide  and  Dicyanodiamide  in  the 

Soil.  G.  A.  Oowie  {J.  Agnc .  Sci.,  1919,  9,  113— 136).— Experi¬ 
ments  on  field  plots  and  on  soil  in  pots  show  cyanamide  to  be 
decomposed  in  soil,  yielding  ammonia,  which  is  then  nitrified  in  the 
usual  way.  The  conversion  of  the  nitrogen  of  the  cyanamide  into 
nitrate  is  almost  quantitative.  Dicyanodiamide  undergoes  no 
decomposition.  On  adding  both  substances  together  to  soil,  it  is 
found  that  the  dicyanodiamide  does  not  prevent  the  formation  of 
ammonia  from  the  cyanamide,  but  that  it  largely  prevents  nitrifi¬ 
cation.  In  a  mixture  of  the  two  substances  containing  25%  of 
dicyanodiamide,  only  22%  of  the  nitrogen  is  converted  into  nitrate, 
and  in  a  mixture  containing  75%  of  dicyanodiamide,  only  5%. 
Dicyanodiamide  is  thus  toxic  to  the  nitrifying  organisms.  On 
the  ammonifying  bacteria  it  has  no  effect,  as  dried  blood  readily 
undergoes  ammonifi cation  in  its  presence,  and  the  ammonia  pro¬ 
duced  accumulates  in  the  soil  owing  to  the  action  of  the  nitrifying 
organisms  being  prevented.  These  results  show  that  cyanamide  is 
not  normally  converted  into  dicyanodiamide  in  soil ;  they  also 
suggest  the  possibility  of  a  di-imino-formula  for  dicyanodiamide. 
[See  also  J .  Soc.  Chem.  Ind .,  1919,  380a.]  J.  IT.  J. 

Soluble  Non-protein  Nitrogen  of  Soil.  R.  S.  Snyder  and 
R.  S.  Potter  {Soil  Sci 1918,  6,  441 — 448). — From  a  further  study 
of  the  method  previously  described  (A.,  1917,  i,  75),  the  authors 
find  that,  in  order  to  obtain  the  maximum  soluble  non-protein 
nitrogen  from  basic  soils,  they  should  be  extracted  with  1%  hydro¬ 
chloric  acid  until  the  washings  show  no  calcium.  It  is  unnecessary 
to  extract  acid  soils  with  the  acid.  Nitrates  in  the  acid  extract 
may  be  reduced  by  Devarda’s  alloy  after  making  the  extract  faintly 
alkaline.  The  examination  of  a  number  of  soils  shows  that  the 
amount  of  the  unknown  soluble  non-protein  nitrogen  is  usually 
decreased  by  an  application  of  lime,  although  there  are  exceptions. 

W.  G 

Manuring  Experiments  with * 1  Kalikalk. f  1  H.  G.  Soderbaum 

{Medd.  No.  163,  C entralaustalten  forsoks.  jordbruk;  from  Bied. 
Zentr.,  1919,  48,  135 — 136). — This  preparation  (prepared  by  heat¬ 
ing  together  potash  felspar,  limestone,  and  gypsum  at  1150°)  gave 
good  results  in  the  manuring  of  oat  crops.  [See  further,  J .  Soc. 
Ghent.  Ind.,  1919,  July,]  J.  C.  D. 

Organic  Nutrients  for  Green  Plants.  Th.  Bokorny 

{Biochern.  Zeitsch .,  1919,  94,  78—83). — Sulphite  lye  from  the 
cellulose  industries,  even  after  the  removal  of  the  majority  of  the 
sugar,  is  of  considerable  value  as  a  manure.  The  value  of  human 
urine  as  a  nutrient  for  plants  is  also  great.  The  presence  of 
hippuric  acid  in  the  urine  of  certain  domestic  animals  makes  this 
waste  product  less  useful  than  human  urine.  This  may  be  due  to 
the  toxic  influence  of  the  benzoic  acid.  J.  C.  D. 
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The  Atom  Model  of  Rutherford  and  Bohr  in  Chemistry. 

A.  E.  Lacomble  ( 'Ghent .  WcelMad ,  1919,  16,  832 — 834). — A  dis¬ 
cussion  of  various  difficulties  which  arise  in  the  further  development 
of  the  ideas  suggested  by  Buchner  (this  vol.,  i,  245)  in  his  applica¬ 
tion  of  the  Rutherford-Bohr  theories  of  atomic  structure  to  the  case 
of  atom  linking  in  organic  compounds.  If  the  single  bond  between 
two  carbon  atoms  be  constituted  by  the  attraction  of  two  valency 
electrons  revolving  in  an  orbit  perpendicular  to  the  line  joining  the 
two  positive  nuclei,  then,  in  addition  to  the  electrostatic  field,  an 
electromagnetic  field  is  established  the  direction  of  which  is  deter¬ 
mined  by  the  sense  of  the  motion  of  the  electrons  in  the  orbit.  In 
the  case  of  the  methane  molecule  there  would  thus  be  several 
possible  isomerides  owing  to  the  possibility  of  positive  or  negative 
rotation  of  the  electrons  in  the  four  atomic  bonds  as  viewed  from 
the  carbon  nucleus.  Two  of  these  isomerides  are  symmetrical,  the 
rotations  in  one  being  all  positive  and  in  the  other  all  negative. 
These  are  enantiomorphous  isomerides,  and  each  gives  rise  to  one 
derivative  of  the  formula  CH3R  and  one  CH2R2.  The  unsymmetri- 

cal  possibilities  may  be  represented  as  +  +  H — ,  +4 - , 

+ - .  Each  of  these  gives  two  isomeric  mono-derivatives  of  the 

formula  CH3R.  As  these  are  unknown,  it  may  be  assumed  that 
only  the  symmetrical  forms  exist.  In  chains  of  carbon  atoms 
“positive”  carbon  atoms  must  alternate  with  “negative”  atoms,  so 
that  a  closed  ring  is  only  possible  with  an  even  number  of  atoms, 
unless  for  the  odd  atom  an  abnormal  structure  is  assumed,  which 
would  again  render  possible  the  existence  of  unknown  isomerides. 
It  is  also  pointed  out  that  the  displacement  of  the  electrons  to  form 
orbits  between  the  carbon  atoms  of  the  diamond  would  probably 
be  indicated  in  the  Rontgen  diagram  of  the  crystal  by  the  presence 
of  lines.  Such  lines  have  not  been  observed.  W.  S.  M. 

The  Nature  of  the  Ethylenic  and  Acetylenic  Linkings  in 
Carbon  Compounds.  W.  E.  Garner  ( Chem .  News ,  1919,  119, 
16 — 17). — The  appearance  or  disappearance  of  the  unsaturated 
linking  in  carbon  compounds  is  generally  accompanied  by  trans- 
elimination  or  £rans-addition  of  the  groups  leaving  or  entering  the 
molecule.  An  explanation  of  the  mechanism  of  such  reactions  is 
offered  in  terms  of  Bohr's  theory  of  the  arrangement  of  the  atoms 
and  electrons  in  the  molecule.  It  is  shown  by  means  of  diagrams 
that  when  two  univalent  atoms,  for  example,  hydrogen  and 
bromine,  become  detached  from  two^  adjacent  carbon  atoms,  with 
formation  of  an  ethylenic  linking,  this  is  more  likely  to  occur  in  the 
trans-  than  in  the  cis-  position.  E.  H.  R. 

New  Practical  Method  of  Carbonising  Coal  at  Low 
Temperatures.  Franz  Fischer  and  W.  Gluud  ( Ber 1919, 
52,  [B],  1035 — 1039). — Difficulties  are  encountered  in  carbonising 
vou  cxvt.  i.  r 
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considerable  quantities  of  coal  at  low  temperatures  in  a  reasonable 
time  since,  owing  to  the  low  thermal  conductivity  of  the  material, 
the  heat  penetrates  so  slowly  into  the  interior  of  the  charge  that 
the  outer  portions  readily  become  overheated.  The  authors  consider 
that  the  conditions  essential  for  success  are  that  the  volatile  portions 
should  not  be  heated  to*  a  temperature  higher  than  that  necessary 
for  their  volatilisation  and  that  they  should  not  be  exposed  to*  this 
temperature  for  an  unnecessarily  long  period.  They  have  therefore 
constructed  a  cylindrical  retort  which  can  be  rotated  round  a  hori¬ 
zontal  axis.  The  latter  is  hollow,  but  is  plugged  in  the  middle. 
Through  the  one  end  steam  is  admitted  which  carries  off  the  volatile 
products  through  the  other  end  to  a  suitable  condensing  arrange¬ 
ment.  The  furnace  is  heated  from  underneath  by  a  series  of  gas 
burners  fed  with  air  under  pressure,  whilst  loss  of  heat  is  prevented 
by  enclosing  the  furnace  with  a  metal  sheath.  A  thermo-couple 
is  placed  in  the  axis.  The  furnace  permits  the  distillation  of 
20  kilos,  of  coal  in  one  to  two  hours.  Distillation  generally  com¬ 
mences  at  about  350°  and  is  complete  at  500°.  The  yield  of  tar  is 
3 — 30%,  according  to  the  kind  of  coal  used.  The  first  portions  of  the 
oils  are  lighter  than  water,  the  last  portions  are  heavier,  the  mean 
density  being  slightly  greater  than  unity.  The  tar  appears  in  thin 
layers  as  a  golden-red  oil,  which  is  more  or  less  viscous  according  to 
the  kind  of  coal  used.  H.  W. 

Paraffin  from  Coal.  W.  Gluud  ( Ber .,  1919,  52,  [5], 

1039 — 105 3). -—The  occurrence  of  paraffin  in  low-temperature  tars 
has  been  frequently  noted,  but  little  is  known  as  to  the  nature  of 
the  individual  components.  The  author  has  therefore  investigated 
the  tar  derived  from  a  Mond  gas  plant  fed  with  a  gas  coal  and  finds 
the  paraffin  to  be  a  mixture  of  saturated  normal  paraffins 
terminating  with  C29H60,  in  which  hexa-  and  hepta-cosane  pre¬ 
ponderate.  The  series  thus  appears  to  be  less  comprehensive  than 
with  brown  coal  paraffins. 

[With  Frl.  Henny  Hovermann.] — The  paraffin  exists  as  such  in 
the  crystalline  state  in  the  tar,  from  which  it  is  isolated  by  treat¬ 
ment  of  the  latter  with  acetone  ;  in  the  earlier  experiments  attempts 
were  made  to  isolate  a  pure  product  by  repeated  crystallisation  of 
the  crude  substance,  first  from  acetone  and  subsequently  from 
benzene.  In  this  manner,  heptacosane  was  ultimately  isolated. 
Better  results,  however,  were  obtained  by  repeated  fractional  dis¬ 
tillation  of  the  crude  product  under  diminished  pressure  and  crys¬ 
tallisation  of  the  individual  fractions  when  necessary.  The  com¬ 
plete  series  from  C24H50  to  C2SH60  could  thus  be  isolated,  the  iden¬ 
tity  of  the  products  being  established  by  direct  comparison  with 
the  synthetic  substances.  Heptacosane  was  prepared  by  the  action 
of  phosphorus  pentaehloride  on  myristone  and  treatment  of  the 
chloride  with  hydriodic  acid;  contrary  to  the  usual  assumption, 
however,  the  intermediate  product  was  found  to  be  vyj^tricJiloro-n- 
keptacomiic,  needles,  m.  p.  about  30°,  the*  formation  of  which  is 
attributed  to  the  ketone  reacting  in  its  enolic  form  and  addition  of 
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chlorine  occurring  at  a  higher  temperature.  Octaeosane  was  pre¬ 
pared  in  satisfactory  yield  by  the  electrolysis  of  a  mixture  of 
myristic  and  palmitic  acids.  The  following  constants  are  recorded 
for  the  synthetic  hydrocarbons:  C^.IL-4,  1-43332,  nf  1-43096, 

nf  1-43851,  nf  1-42774,  nf  1-42534,  < '1-43293  ;  C27Hr>fl,  nf  1*43453, 
1-43228,  nf  1*43992,  nf  1*42874,  <  1-42636,  nf  1*43411  ;  C9f|H68, 
1-43539,  nf  1-43309,  nf  1-44071,  nf  1*42971,  nf  1*42737,  < 


n 


1-43501. 

Investigation  of  the  paraffins  obtained  from  other  varieties  of 
coal  rendered  it  very  probable  that  they  are  closely  similar  in  com¬ 
position.  The  isolation  of  small  amounts  of  paraffin  by  the  direct 
extraction  of  coal  with  benzene  at  260 — 270°  leads  the  author  to  the 
conclusion  that  it  exists  in  all  probability  to  some  extent  as  such  in 
coal,  and  is  therefore  not  exclusively  a  product  of  secondary  pro¬ 
cesses  occurring  during  distillation  H.  W. 


Light  Petroleum  from  Coal.  Franz  Fischer  and  W.  Gluud 
(Be7\,  1919,  52,  [A],  1053 — 1068).— The  object  of  the  investigation 
was  to  get  a  general  insight  into  the  nature  of  the  most  volatile 
fractions  of  low-temperature  tar.  It  was  found  that  considerable 
quantities  (about  1%  of  the  weight  of  the  coal)  of  light  petroleum 
could  be  obtained,  and  that  benzene  is  not  present  in  more  than 
minimal  amount. 

Three  different  coals  were  investigated,  a  gas  coal  (Zecke  Loh- 
berg)  and  two  fat  coals  (Floz  Albert  and  Midden).  The  latter  was 
of  interest,  since  the  mine  from  which  it  was  obtained  was  known  to 
smell  of  petroleum;  the  coal  evolved  paraffins  at  a  temperature  well 
below  that  at  which  carbonisation  commenced,  so  that  it  is  estab¬ 
lished  that  light  paraffins  can  exist  pre-formed  in  certain  coals.  The 
light  petroleum  was  isolated  from  the  gas  and  also  from  the  tar. 
In  the  former  case,  since  it  was  desired  to  operate  in  a  technical 
manner,  extreme  cooling  as  with  liquid  air  was  not  adopted;  the 
products  were  isolated  either  by  liquefaction  by  compression  in  steel 
cylinders  or,  preferably,  by  compression  into  paraffin  oil  and  isola¬ 
tion  from  the  latter  by  treatment  with  steam.  In  this  manner  the 
considerable  fraction  boiling  below  20°  was  lost ;  the  product  had 
b  p.  20 — 100°  with  only  small  portions  of  higher  boiling  point.  The 
tar  was  treated  with  steam  and  the  distillation  was  discontinued 
when  only  small  quantities  of  oil  came  over,  since  otherwise  con¬ 
siderable  quantities  of  phenolic  substances  distilled.  The  boiling 
point  of  the  distillate  was  mainly  60 — 200°.  All  the  fractions  con¬ 
tained  sulphur  compounds.  They  were  purified  by  treatment  with 
alkali  and  then  with  concentrated  and  15%  fuming  sulphuric  acid 
or,  preferably,  with  aluminium  chloride;  the  use  of  liquid  sulphur 
dioxide  proved  less  advantageous.  Perfectly  colourless  liquids  were 
thus  obtained,  which  were  stable  towards  light  and  air.  The  frac¬ 
tion,  b.  p.  20—60°,  was  composed  of  saturated  paraffin  hydro¬ 
carbons  ;  that  of  b.  p.  60 — 100°  contained  naphthenes  mixed  in  the 
case  of  the  gas  coal  with  paraffins.  The  composition  of  the  higher 
fractions,  b.  p.’s  100 — 125°  and  125—190°,  was  less  definite;  they 
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appeared  to  be  mixtures  of  paraffins  with  naphthenes  with  higher 
hydrogen  content  and,  probably,  complex  aromatic  compounds. 

The  fractions,  b.  p.  60 — 100°,  were  examined  for  benzene;  the 
presence  of  the  latter  in  small  amount  was  established  in  a  product 
obtained  from  the  Minden  coal  and  purified  with  liquid  sulphur 
dioxide,  the  isolation  being  directly  effected  by  exposure  to  low 
temperature,  but  the  quantity  present  cannot  exceed  3%.  The  frac¬ 
tions  obtained  from  the  second  fat  coal  and  from  gas  coal  and 
purified  by  aluminium  chloride  appeared  to  be  free  from  benzene 
when  examined  by  the  triphenylmethane  method.  The  usual  identi¬ 
fication  by  successive  conversion  into  nitrobenzene  and  aniline 
appeared  inadmissible  in  this  instance  owing  to  the  danger  of  the 
formation  of  benzene  by  the  oxidation  of  more  highly  hydrogenated 
products. 

The  behaviour  of  the  several  fractions  when  cooled  has  also  been 
fully  investigated;  the  original  paper  must  be  consulted  for  details. 

H.  W. 

Preparation  of  some  Volatile,  Saturated  Acyclic  or 
Cyclic  Hydrocarbons  contained  in  Light  Petroleums . 

G.  Chavanne  and  L.  J.  Simon  ( Co-mpt .  rend .,  1919,  168, 
1324 — 1326).— A  number  of  aliphatic  and  cyclic  hydrocarbons  have 
been  prepared  and  their  b.  p.'s,  densities,  and  critical  temperature 
of  solution  in  aniline  determined.  The  following  results  were 
obtained  : 


Grit.  temp, 
sol.  in  aniline. 

B.  P. 

Density. 

Pentane  . . . . . 

72-0° 

36*3° 

D4  0-6454 

isopentane  . . . . . . . 

77-0 

28-0 

D*  0-6394 

isoHexane . 

73-8 

61-7— 62-4 

D^5  0-658 

isoHeptane  . 

72-8 

90 — 91 

D|5  0-6842 

Heptane. . .  . . . . . 

70-0 

98-98-3 

Df,  0*6879 

Octane  . . . 

71-8 

125-8 

0-7063 

Methyha/cfohexane  . 

41-0 

100-4 

DJ  0-780 

1 ;  2-Dimethylci/cZohexane  . 

42-1 

128-6—129 

D*  0-798 

la 

1 : 3-Dimethylci/cZohexane . 

49-7 

121-2—121-8 

DJr  0-775 

15 

1 : 4-DimethylcycZohexane . 

48-0 

122-7—123 

Df,  0*733 

ei/cZoPentane  . 

18-0 

49  -5 

D^  0-750 

MethylcycZopentane. . ........ 

35-0 

72-0 

D^5  0-753 

The  authors  find  that,  for  the  conversion  of  butyric,  adipic,  or 
methyladipic  acid  into  its  corresponding  ketone,  manganous  carbon¬ 
ate  is  a  very  effective  catalyst.  W.  G. 

Decomposition  of  Acetylene  at  High  Temperatures  in 
the  Presence  of  Various  Catalysts.  Siegfried  Hilpert  ( Ges . 
Abhand.  Kennt.  Kohle ,  1917,  1,  271 — 275;  from  Chem.  Zentr 
1919,  i,  709 — 710). — Experiments  were  undertaken  with  the  object 
of  polymerising  acetylene  to  benzene,  but  a  relatively  satisfactory 
yield  of  the  latter  could  not  be  obtained.  In  all  cases,  primary 
decomposition  appears  to  involve  the  separation  of  carbon,  and  the 
formation  of  tar  or  benzene  appears  to’  be  a  secondary  change.  The 
acetylene  was  prepared  from  calcium  carbide  and  purified  by 
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passage  over  a  long  layer  of  kieselguhr  impregnated  with  a  solution 
of  cuprous  chloride  in  hydrochloric  acid.  The  furnace  consisted  of 
an  electrically  heated  Jena-glass  tube.  With  coke  as  catalyst,  it 
was  found  that  the  impurities  in  the  material,  particularly  sulphur, 
took  part  in  the  change.  With  glass  splinters,  a  fog  of  tar  appeared 
at  400°,  whilst  at  500°  a  layer  of  carbon  was  slowly  formed  on  the 
glass  and  a  mixture  of  benzene  and  tar  containing  unsaturated 
substances  was  obtained;  the  decomposition  of  acetylene  on  glass 
appeared  to  be  characterised  by  the  formation  of  carbon  at  a  rela¬ 
tively  high  temperature  and  the  simultaneous  production  of  tar. 
With  powdered  iron  and  more  markedly  with  nickel,  decomposition 
commenced  at  300°  and  proceeded  so  rapidly  at  400°  that  the  tube 
rapidly  became  choked  with  carbon ;  the  tar  was  strongly  unsatur¬ 
ated  and  contained  but  little  benzene.  Aluminium,  mercury,  lead, 
zinc,  and  tungsten  had  little  action.  With  copper  a  brown  deposit 
rapidly  formed,  which  soon  choked  the  tube  completely,  whilst  an 
unpleasant  smelling  tar  was  formed  in  small  amount.  Brass  filings, 
on  the  other  hand,  only  became  slowly  coated  with  carbon  and  gave 
a  tar  similar  to  that  obtained  with  glass.  Molten  phenanthrene  or 
anthracene  did  not  react  with  acetylene  in  the  presence  or  absence 
of  aluminium  chloride.  H.  W. 

The  Interaction  of  Acetylene  and  Mercuric  Chloride. 

David  Leonard  Chapman  and  Wtlltam  Jon  Jenkins  (T., 
1919,  115,  847—849). 

Action  of  Methyl  Sulphate  on  the  Alkali  and  Alkali- 
earth  Sulphates.  J.  Guyot  and  L.  J.  Simon  ( Compt .  rend., 
1919,  168,  1204—1206.  Compare  this  vol.,  i,  308). — The  alkali  and 
alkali  earth  sulphates  if  heated  with  methyl  sulphate  in  sealed 
tubes  at  varying  temperatures  yield  the  pyrosulphate  of  the  metal 
and  dimethyl  ether.  This  is  shown  to  be  due  to  the  direct  inter¬ 
action  of  the  two  sulphates,  and  not  to  the  intermediate  formation 
of  a  sulphate  such  as  sodium  methyl  sulphate,  which  would  subse¬ 
quently  break  down  to  the  pyrosulphate  and  methyl  ether.  W.  G. 

The  Hydrolysis  of  Ethyl  Sulphite.  A.  Baggesgaard- 
Rasmussen  ( Ber .,  1919,  52,  [Z?],  1069 — 1078). — The  work  of 
previous  investigators  has  shown  definitely  that  ethanesulphonate 
is  formed  in  small  amount  during  the  hydrolysis  of  ethyl  sulphite 
by  alkali  hydroxide,  but  an  explanation  of  the  phenomenon  has 
not  been  given.  The  author  has  performed  a  series  of  quantitative 
experiments  under  different  conditions,  and  has  measured  both  the 
amount  of  base  unused  and  the  quantity  of  sulphite  formed ;  the 
extent  of  hydrolysis  as  indicated  by  the  first  method  is  invariably 
slightly  greater  than  that  shown  by  the  second,  but  a  part  of  the 
difference  is  to  be  ascribed  to  an  unavoidable  slight  oxidation  of 
the  sulphite.  The  actual  formation  of  sodium  ethanesulphonate 
is,  however,  placed  beyond  doubt.  The  author  finds  that  the 
hydrolysis  of  ethyl  sulphite  by  bases  is  in  the  main  an  absolutely 
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normal  process;  if,  however,  the  action  occurs  slowly  (as  with  the 
equivalent  amount  of  alkali),  small  quantities  (about  4 — 5%)  of 
ethanesulphonate  are  produced.  This  compound  is  shown  to  he 
formed  by  the  action  of  ethyl  sulphite  on  the  alkali  sulphite  first 
produced.  H.  W. 

Biochemical  Formation  of  Mercaptans.  F.  F.  Nord 
( Ber .,  1919,  52,  [B],  1207— 1211).—  Neuberg  and  Nord  (A.,  1914, 
i,  1046)  have  shown  that  thioacetaldehyde  is  reduced  to  ethyl 
mercaptan  by  living  yeast  and  also  by  zymase  solution.  The 
present  investigation  deals  with  the  possibility  of  a  similar  process 
occurring  with  higher  thioaldehydes.  For  biochemical  purposes, 
it  is  unnecessary  to  isolate  the  difficultly  accessible  thioaldehydes 
in  a  state  of  purity;  it  is  sufficient  to  treat  the  aldehydes  with  an 
alcoholic  solution  of  ammonia  and  hydrogen  sulphide,  when  homo- 
logues  of  thialdine  are  produced  which  behave  as  if  they  were 
mixtures  of  thioaldehvde  and  aldehydeimine,  and  possess  the 
further  advantage  of  being  freely  soluble  in  aqueous  alcohol. 
fi-Butaldehyde  was  treated  in  this  manner  and  the  product  added 
to  a  solution  of  sugar  in  water  which  was  undergoing  brisk  ferment¬ 
ation  by  yeast.  Hydrogen  sulphide  was  freely  evolved,  and,  after 
fermentation  had  ceased,  the  liquor  was  found  to  contain  77-butyl 
mercaptan,  b.  p.  95 — 102°,  in  small  amount,  together  with 
indefinite  compounds  of  higher  boiling  point.  The  presence  of 
acetaldehyde  was  also  established.  In  a  similar  manner,  fsoamyl 
mercaptan,  b.  p.  115 — 119°,  was  obtained  from  fsovaleraldehyde ; 
the  thiovaleridine  had  a  marked  inhibitive  action  on  the  ferment¬ 
ation.  H.  W. 

Interaction  of  Mercuric  and  Cupric  Chlorides  Re¬ 
spectively  and  the  Mercaptans  and  Potential  Mercaptans . 

Praftjlla  Chandra  Bay  (T.,  1919,  115,  871 — 878). 

Water  of  Crystallisation :  Compounds  with  2HaO  and 
3H20.  I.  Guareschi  ( Gazzetta. ,  1919,  49,  i,  134 — 140,  Compare 
A.,  1915,  ii,  774). — Strontium  formate  loses  its  2H20  either  (1)  at 
30°,  or  (2)  at  the  ordinary  temperature  and  a  pressure  of  20  mm. 
and  in  presence  of  sulphuric  acid,  the  last  vll20  being  given  up 
only  very  slowly ;  the  anhydrous  salt  does  not  recover  the  water 
of  crystallisation  in  the  air.  Zinc  formate  ( +  2H20)  loses  its  water 
at  70°  (not  at  60°),  the  anhydrous  salt  reabsorbing  about  1|H20 
from  the  air.  Manganese  formate  loses  its  2HaO  only  at  70°,  the  last 
JH20  very  gradually.  Calcium  chlorate  (h-2H20)  undergoes  com¬ 
plete  dehydration  at  50°,  the  anhydrous  salt  recovering  all  its 
water  and  then  deliquescing  in  the  air.  Potassium  ferrocyanide 
(  +  3H90)  loses  its  water  of  crystallisation  entirely  either  (1)  at 
50°,  or  (2)  at  42°  in  a  current  of  air,  or  (3)  at  the  ordinary 
temperature  in  a  desiccator  over  calcium  chloride;  in  all  cases, 
the  last  iH20  is  released  extremely  slowly. 

From  the  observation  that  many  salts  appear  to  yield  their  water 
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of  crystallisation  in  definite  fractions,  the  conclusion  is  drawn  that 
the  true  molecular  weights  for  the  hydrated  salts  are  multiples  of 
those  corresponding  with  the  simplest  empirical  formulae. 

T.  H.  P. 

The  Solubility  of  Silver  Acetate  in  Acetic  Acid  and  of 
Silver  Propionate  in  Propionic  Acid.  Joseph  Knox  and 
Helen  Reid  Will  (T.,  1919,  115,  853 — 854). 

Stearic  and  Palmitic  Esters  of  the  Isomeric  Propylene 
Glycols.  L.  Isabel  Howe  {Trans.  Boy .  Soc.  Canada ,  1918, 

[iii],  12,  III,  13 — 18.  Compare  Ruttan  and  Roebuck,  A.,  1916, 
i,  115). — The  1:2-  and  1 : 3-dihydroxypropanes  may  be  directly 
esterified  at  high  temperatures  if  constantly  stirred,  the  optimum 
temperature  of  esterification  varying  with  the  acid  used.  After 
fusion,  the  mixture  is  freed  from  glycol  by  washing  with  hot  water 
and  from  free  acid  by  means  of  sodium  hydrogen  carbonate.  The 
mono-  and  di-acid  esters  are  separated  by  means  of  their  different 
solubilities  in  alcohol.  The  following  esters  are  described: 

Propylene  monostearate ,  OH*CHMe*CHo*C18Ho>502,  had  m.  p. 
59'5°,  ?im  1*4424.  The  distearate ,  rn.  p.  72*3°,  crystallised 
in  large,  flaky  crystals,  ??~5  1*4366. 

Trimethylene  monostearate ,  OH  •  CH<>  •  C  H«*  CH2*  C 1  8H3502,  had 
m.  p.  60*5°,  nP°  1*4437,  and  the  cli  stearate,  m.  p.  64*7°,  ??75  1*4397. 

Propylene  m on o palrrdtate  had  m.  p.  54*2°,  nm  1*4405,  and 
the  di  pahniiate ,  m.  p.  68*8°,  nP  1*4364. 

Trimethylene  dipahmi at e  had  m.  p.  56*2°,  n7r>  1*4374.  The 
monopalmitate  was  not  isolated.  W.  G. 

The  Optically  Active  aa'-Dimethylglutaric  Acids.  Elof 

Muller  (Lands.  Univ.  Arsshr 1919,  15,  56  pp. ;  from  Chem. 
Zentr.y  1919,  i,  606 — 608). — The  author  gives  two  tables  of  the 
known  optically  active  dibasic  acids  with  two  similarly  placed 
asymmetric  carbon  atoms,  and  points  out  the  relationship  between 
melting  point  and  optical  activity.  There  appears  to  be  no  con¬ 
nexion  between  the  difference  of  melting  point  of  the  isomerides 
and  the  magnitude  of  the  specific  rotation.  r-ay-Dimethyl- 
glutaric  acid  has  previously  been  resolved  by  means  of  the 
strychnine  hydrogen  salt,  but  the  Z-isoraeride  was  not  obtained  pure 
(A.,  1911,  i,  12);  the  two  antipodes  have  now  been  isolated  in  a 
state  of  purity,  fission  being  effected  with  brucine  or  the  a-phenyl- 
e  thy  la  mines. 

Ethyl  r -ay -dim. ethyl-a-carb oxy glut ar ate , 

CMe  (C  OoE  t)  2  •  CH2  *  C  H  Me*  C  02E  t , 

b.  p.  156 — 158°/15 mm., is  prepared  by  the  action  of  ethyl  jS-bromo- 
?’sobutyrate  on  ethyl  sodiomalonate;  when  hydrolysed  with  sodium 
hydroxide,  it  yields  r-ay -dimethyl-a-carh  oxy  glutaric  acid  as  a 
sticky  mass  of  indefinite  m.  p.  The  saturated  aqueous  solution 
contains  159  grams  per  litre  at  20°.  The  dissociation  constant, 
100^  —  0*220.  The  potassium  dihydrogen  salt  forms  long  crystal?. 
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the  dipotassium  salt  cannot  be  prepared ,  whilst  the  normal 
potassium  salt  forms  small,  transparent  crystals  (  + II20).  Resolu¬ 
tion  of  the  acid  could  not  be  effected  with  a-phenylethylamine, 
quinine,  or  cinchonine,  but  was  accomplished  through  the 
strychnine  dihydrogen  salts  (the  salt  of  the  d~ acid  crystallises  in 
colourless,  anhydrous  needles,  that  of  the  /-acid  in  prisms,  +  4H20). 
The  active  acids  have  m.  p.  144 — 148°,  [a]£°  -f  16-3°  and  —15*6° 
in  aqueous  solution,  and  are  more  soluble  in  water  than  the 
racemic  form. 

r-ay-Dimethylglutaric  acid  was  partly  resolved  by  strychnine 
and  almost  completely  by  brucine  and  the  a-phenylethylamines, 
but  not  by  cinchonine,  cinchonidine,  morphine,  or  quinine. 
With  molar  quantities  of  strychnine  or  brucine  and  r-acid,  the 
salts  of  the  d-zcid  separate  first.  Strychnine  d- ay -dim ethyl- 
glutarate  forms  thin,  transparent  crystals  (  + 2H20),  solubility  2*4 
grams  in  100  grams  water;  the  corresponding  salt  of  the  /-acid 
forms  colourless  threads,  readily  soluble  in  water.  The  brucine 
salt  of  the  d- acid  (h-2H20)  crystallises  in  colourless  needles,  0*8 
gram  of  which  dissolves  in  100  grams  of  water,  whilst  the  salt  of 
the  Z-  acid  forms  transparent  prisms,  solubility  1*8  in  100. 
\-Phenyl  ethyl  amine  d-ay-dimcthylglutarate  and  d-phenyl  ethyl- 
amine  \- ay -dim  e  t  hylglu  tarat  e  crystallise  in  needles,  m.  p. 
157 — -158°,  solubility  9  grams  in  100  grams  water;  d -phenylethyl- 
amine  d- ay -dim  ethyl  glutarate  and  1  -phenyl  ethyl  amine  1-ay -di¬ 
methyl  glutarate  have  m.  p.  144 — 145°,  solubility  25  in  100.  The 
strychnine  salt  of  the  meso- acid  (-f  2H20)  forms  threads,  solubility 
12  in  100,  whilst  the  brucine  salt  dissolves  to  the  extent  of  18  parts 
in  100.  d-  and  \-Phenylethylamine  meso-ay -dimethyl 'glutarate 
dissolve  freely  in  water,  d-  and  Z-ay-Dimethylglutaric  acids 
crystallise  in  needles  or  prisms,  [a]®0  +  39*8°  in  aqueous  solution. 
Examination  of  the  barium  hydrogen  salt  shows  that  the  univalent 
ion  has  the  same  sign  of  rotation  as  the  parent  acid,  whilst  the 
bivalent  ion  of  the  normal  salt  is  optically  inactive.  The 
/-anhydride,  obtained  by  the  action  of  acetyl  chloride  on  the  ^7-acid 
at  50 — 60°,  forms  cubic  crystals,  m.  p.  41*5 — 42*5°,  [a]{f  —  69*6° 
in  benzene  solution,  whilst  the  d -anhydride  crystallises  in  slender 
needles,  m.  p.  42 — 43*5°,  fal™  +  69*9°  in  benzene  solution.  The 
r -anhydride,  prepared  by  admixture  of  its  components  (the  r-acid 
is  only  attacked  by  acetyl  chloride  with  difficulty),  has  m.  p. 
33—34°. 

The  product  obtained  by  the  elimination  of  carbon  dioxide  from 
optically  active  ay-dimethyl-a-carboxyglutaric  acid  consists  of  a 
mixture  of  about  40%  active  and  60%  wcsodimethylghitaric  acid ; 
since  the  sign  of  rotation  is  the  same  as  that  of  the  carboxy-acid, 
it  follows  that  the  tri-  and  di-hasic  acids  which  rotate  in  the  same 
direction  are  configuratively  related.  H.  W. 


New  /3y3~D ialky lglut ar ic  Acids.  I.  Guareschi  ( Gazzetta , 
1919,  49,  i,  124-133.  Compare  A.,  1901 ,  i,  630).-The  follov- 
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ppl)(,-\\  pro pylglu taric  acid,  CPv2(CH2*C03H)2,  prepared  from 
ay-dicyano-j6j3-dipropylglutarimide,  forms  white  crystals,  m.  p. 
112 — 113°,  and  completely  volatilises  at  a  higher  temperature,  its 
vapour  provoking  coughing.  The  ammonium  salt  is  highly  soluble 
in  water,  its  aqueous  solutions  giving  precipitates  of  various  colours 
with  salts  of  heavy  metals. 

P-Lt hyl~ P-propylglutari c  acid ,  CEtPr(CH2*C02H)2,  crystallises 
in  colourless,  flattened  needles  or  long  laminee,  m.  p.  71 — 72°,  and 
has  an  intensely  acid  reaction. 

P-M ethyl-P-isob  ut ylglutar \  ic  acid ,  CHMe2*CH2*CMe(CH2’C02H)2, 
has  m.  p.  63 — 65°. 

P-M ethyl- p-isohexylqlu taric  acid , 

CHMe2*[CH2]3-CMe(CH2-C02H)2, 

forms  crystals,  m,  p.  62 — -63°;  the  silver  and  zinc  salts  were 
analysed. 

P-M  e  thyl-p-nonylgiutaric  acid,  CH3*  [CH2]8*CMe(CH2’  C02H)2, 
crystallises  in  broad,  colourless  laminae,  greasy  to  the  feel,  m.  p. 
46*5— 47-5°. 

P-M ethyl- P-hexylglutaric  acid ,  C6H13,CMe(CH2,C02H)2,  forms 
crystals,  m.  p.  52- — 53°.  T.  H.  P. 

Manganous  Tartrate  and  Potassium  Manganous  Tartrate . 

Leonard  Dobbin  (/.  Amer .  Chem .  Soc.}  1919,  41,  934 — 940). — 
Manganous  tartrate  is  prepared  by  adding  an  equimolecular  solu¬ 
tion  of  sodium  or  potassium  tartrate  to  either  manganous  sulphate 
or  chloride  solutions,  when,  on  keeping,  small,  rose-tinted  crystals 
separate.  The  crystals  are  monoclinic  with  axial  ratios  [a:b  :c  = 
0*816:1  : 0 * B 9 9 ,  j3  =  100°14/].  It  loses  14%  of  its  water  at  100°,  and 
continues  to  lose  water  up  to  180°,  and  at  200°  darkens  with  slight 
decomposition.  The  crystals  have  the  formula  MnC4H406,2H20. 
All  attempts  by  the  author  to  prepare  manganous  potassium 
tartrate  failed,  hence  it  appears  unlikely  that  this  compound  exists. 

J.  F.  S. 

New  Explosive  Substance  Derived  from  Formaldehyde. 

Annibale  Moreschi  (A  Hi  ll .  Accad .  Lined,  1919,  [v],  28,  i, 
277- — 280). — The  action  of  dry  gaseous  hydrogen  chloride  in  the 
cold  on  commercial  formaldehyde  solution  (about  40%)  in  a  reflux 
apparatus  yields,  first,  the  compound,  OH*CH2Cl.  If  the  action 
is  prolonged,  a  heavy  liquid  separates  having  a  composition  corre¬ 
sponding  with  the  formula  0(CH2C1)2.  Treatment  of  this  liquid 
at  about  5°  with  a  mixture  of  concentrated  nitric  and  sulphuric 
acids  results  in  liberation  of  hydrogen  chloride,  carbonyl  chloride, 
and  probably  an  oxygenated  chlorine  acid,  and  in  separation  of  a 
colourless  oil,  D4  1*52206,  which,  from  its  composition  and  its  cryo- 
scopic  behaviour  in  benzene,  appears  to  have  the  formula 
C,H40,N,.  This  compound  is  extremely  sensitive  to  shock,  decom¬ 
posing  with  detonation.  Of  the  two  possible  constitutions, 
N0-0-CH2-0-CH2*0-N02  and  N02*CH2*0*CH2-0-N0,,  the  latter  is 
the  more  probable,  since  hydrolysis  leads  to  the  formation  of  formic 
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acid  and  nitromethane.  The  compound  dissolves  considerable  pro¬ 
portions  of  cellulose  nitrate  even  at  0°,  and  an  explosive  jelly  con¬ 
taining  7%  of  cellulose  nitrate  (12*11%  N)  gives  a  greater  increase 
in  volume  on  explosion  than  one  containing  7%  of  glyceryl  nitrate. 

T.  H.  P. 

y-Hydroxyvaleraldehyde .  Bukckh ardt  Helferich  (Ber., 
1919,  52,  [5],  1123 — 1131). — Although  a-  and  j3-hydroxy-aldehydes 
of  simple  structure  have  been  closely  examined,  the  corresponding 
y-derivatives  do  not  appear  to  have  been  isolated,  although  tlieir 
chemistry  is  exceptionally  important  owing  to'  their  near  relation 
ship  to  the  sugars.  The  present  communication  describes  an  effort 
to  fill  this  gap. 

A  solution  of  methylheptenol  in  glacial  acetic  acid  is  ozonised, 
diluted  with  ether  and  a  little  water,  and  treated  with  zinc  dust 
until  the  perozonide  is  reduced;  on  distillation,  a  78%  yield  of 
y -hydroxy  voter  aldehyde  is  obtained.  It  is  a  moderately  mobile 
liquid  with  an  odour  resembling  that  of  turpentine,  b.  p.  63 — 65°/ 
10  mm.,  D]7  1*0167,  n]D7  1*4359,  which  mixes  with  water  and  organic 
solvents,  but  is  salted  out  from  its  aqueous  solution  by  potassium 
carbonate,  but  not  by  sodium  sulphate  or  chloride.  The  freshly 
prepared  solution  contains  the  aldehyde  in  the  unimolecular  form. 
The  oxime,  phenylhydrcizone,  and  p-nitroph e nylhydraz on e  could  only 
be  obtained  as  oils,  but  the  p-5 rom ophenylhydrazone  forms  pale 
brown  crystals,  m.  p.  88 — 89°  (corr.),  after  softening  at  about  85°, 
and  diphenyhnethanedime  thyldihydrazone  consists  of  colourless 
crystals,  m.  p.  84 — 85°  (oorr.j,  after  slight  softening  from  80°.  The 
aldehyde  yields  a  bisulphite  compound,  which  is  readily  soluble  in 
water.  It  does  not  reduce  Fehling’s  solution  in  the  cold  and  with 
only  moderate  rapidity  on  heating ;  ammoniacal  silver  solution  is 
reduced  in  the  cold.  It  is  converted  by  concentrated  aqueous 
sodium  hydroxide  into  a  crystalline  mass,  which  is  transformed  into 
a  dark  terpinaceous  oil  when  heated.  Concentrated  hydrochloric 
acid  resinifies  the  aldehyde  slowly  in  the  cold,  rapidly  when  warmed. 
Treatment  of  the  aldehyde  with  1%  methyl-alcoholic  hydrochloric 
acid  at  the  ordinary  temperature  converts  it  into  b-methoxy-2- 


does 

not  reduce  boiling  Fehling’s  solution  and  only  reacts  slowly  with 
boiling  ammoniacal  silver  solution.  It  is  stable  towards  hot  alkali 
and  only  slowly  hydrolysed  by  hot  acid.  It  does  not  appear  to  be 
hydrolysed  by  emulsin.  When  boiled  with  acetic  anhydride,  the 
aldehyde  gives  5-acetoxy -2-methyl  tetrahydrofnran,  mobile  liquid, 
b.  p.  73 — 78°/ 9  mm.,  DJ8'2  1*037,  w]82  1*4278,  which  is  gradually 
converted  by  water  at  the  ordinary  temperature  into  acetic  acid 
and  the  aldehyde.  H.  W. 

Preparation  of  Xylose  from  Maize  Cobs.  K.  P.  Monroe 
(J.  Amer.  Chem.  Soe.,  1919,  41,  1002—1003).— The  method 


methyltetrahydrofuran ,  CH(OM^)^^’  a  mobile,  volatile 

b.  p.  116 — 118°  (corr.)/755  mm.,  DP  0*9291,  1*4110,  whi< 
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described  by  La  Forge  and  Hudson  (/.  Ind.  Bug.  Chem 1918,  10, 
925)  is  modified  by  removing  the  gum  by  digestion  of  the  broken 
maize  cobs  with  sodium  hydroxide  solution  (1%)  at  100°  for  one 
and  a-half  hours  instead  of  performing  the  operation  in  an  auto¬ 
clave  at  160°;  the  residue  is  hydrolysed  by  dilute  sulphuric  acid 
(4%),  and  the  latter  is  subsequently  removed  with  barium  carbon¬ 
ate.  The  sugar  solution  thus  obtained  is  less  coloured  than  that 
prepared  by  previous  methods,  and  crystallisation  of  the  xylose 
takes  place  with  uniform  readiness.  The  yield  is  8 — 10%.  [See  also, 
J .  Soc.  Chem .  Ind .,  1919,  August.]  H.  W. 

New  Sugar  Isolated  from  a  Sea- weed.  Ei.ti  Takahashi 
( J .  Tokyo  Chem .  Soc.,  1919,  40,  1 57 — -166). — The  author  has  iso¬ 
lated  a  new  sugar  from  the  hydrolytic  product  of  the  mucilaginous 
substance  formed  by  boiling  seaweed  in  water.  The  sugar  crystal¬ 
lises  from  water  in  rectangular  form,  thicker  in  the  middle,  is 
exceedingly  sweet,  is  soluble  in  alcohol,  and  has  m.  p.  152—153° 
and  [a]^  +  80*75°.  The  molecular  weight  by  the  cryoscopic  method 
is  179*3.  Tests  with  resorcinol,  phloroglucinol,  Tollen's  and 
Oshima’s  reagents  show  that  it  is  not  a  ketose,  pentose,  or  methyl- 
pentose.  It  yields  laevulic  acid,  identified  as  the  silver  salt,  and  is 
thus  shown  to  be  a  hexose.  It  strongly  reduces  Fehling’s  solution, 
is  fermented  by  yeast,  but  not  so  readily  as  dextrose,  and  forms  a 
hydrazone  in  the  cold,  m.  p.  158 — 160°,  which  is  soluble  in  methyl 
and  ethyl  alcohols  and  in  hot  water.  The  needle-shaped  osazone , 
m.  p.  193°,  is  soluble  in  the  two  alcohols,  but  not  in  water.  The 
phenylmethylhydrazone,  rectangular  plates,  has  m.  p.  191°,  and  the 
p  dromophenylhydrazone.  m.  p.  171 — 172°.  Sodium  amalgam 
reduces  it  to  a  hexahydric  alcohol ,  prisms,  m.  p.  186 — 187°.  The 
new  sugar  is  very  similar  to  galactose  in  specific  rotatory  power  and 
in  the  m.  p.  of  the  corresponding  alcohol,  but  differs  in .  crystalline 
form,  in  failure  to  yield  mucic  and  saccharic  acids  by  oxidation 
with  nitric  acid,  and  in  the  m.  p.'s  of  the  various  hydrazones  and 
in  the  solubility  of  the  osazone  in  methyl  alcohol.  From  these 
analyses  the  author  believes  the  new  sugar  to  be  an  aldohexose,  and 
names  it  florulose,  and  its  alcohol,  flonditol .  This  name  is  given 
because  the  sugar  was  first  isolated  from  the  red  sea-weed  Florideae . 
Sugars  isolated  from  various  sea-weeds,  including  Chondrus  elatus 
Holms,  Ahnfeltia  pricata ,  and  Iridaea  laminalioidesvar.  ornucopiae , 
are  all  easily  crystallisable  and  are  found  to  be  absolutely  identical 
with  floridose.  Chemical  Abstracts. 

The  Preparation  of  Rhamnose.  E.  P.  Clark  ( J .  Biol. 
Chem.,  1919,  38,  255 — 256).— Liquid  quercitron  extract  is  hydro¬ 
lysed  by  gently  boiling  with  3%  sulphuric  acid  for  half  an 
hour.  After  removal  of  the  sulphuric  acid  as  barium  sulphate,  the 
material  is  concentrated  to  a  thin  syrup  and  eight  volumes  of  95% 
alcohol  are  slowly  added  with  constant  stirring.  The  filtrate  from 
this  precipitation  is  evaporated  to  a  thick  syrup  under  diminished 
pressure  and  the  residue  is  dissolved  in  95%  alcohol.  On  the  addi¬ 
tion  of  2^-  volumes  of  ether,  a  gummy  substance  is  precipitated. 
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which  is  redissolved  in  alcohol  and"  again  precipitated  by  ether. 
From  the  extracts,  on  removal  of  the  ether  and  concentration, 

rhamnose  may  be  crystallised  out.  The  yield,  is  50 —51  grams  of 

white  rhamnose  from  2  kilos,  of  the  commercial  quercitron  extract. 

J.  C.  D. 

The  Constitution  of  the  Disaccharides .  Part  III .  Maltose . 

Walter  Norman  Haworth  and  Grace  Gumming  Leitch  (T.,  1919, 
115,  809—817). 

Improvements  Relating  to  the  Preparation  of  Amines. 

William  Rintoul,  John  Thomas,  and  Nobel's  Explosives  Co., 
Ltd.  (Brit,  Pat.,  127740).— Tertiary  amines  are  separated  from 
admixture  with  primary  and  secondary  amines  by  converting  the 
latter  into  the  corresponding  urethanes  by  treatment  with  ethyl 
chloroformate  in  the  cold  in  presence  of  aqueous  sodium  carbonate. 
The  unchanged  tertiary  base  is  removed  from  the  residual,  oily 
product  by  washing  with  dilute  mineral  acid,  and  is  recovered  by 
treatment  of  the  acid  washings  with  alkali,  whilst  the  primary  and 
secondary  bases  are  regenerated  by  the  hydrolysis  of  the  urethanes. 
[See,  further,  /.  Soc.  Ghent .  Ind 1919,  August.]  G.  F.  M. 

Polypeptides  containing  Glutamine  and  the  Question 
of  the  Occurrence  in  Proteins.  H.  Thierfelder  and  E.  von 
Cramm  [with  Alfred  Walther]  ( Zeitsch .  physiol.  Ghent.,  1919, 
105,  58 — 82).— It  has  been  suggested  that  glutamine  and  aspara¬ 
gine  are  components  of  protein  rather  than  glutamic  and  aspartic 
acids  (Osborne  and  Gilbert,  A.,  1906,  i,  324;  Osborne,  Leavenworth, 
and  Braunlecht,  A.,  1909,  i,  72). 

A  study  of  the  formation  of  ammonia  during  the  acid  hydrolysis 
of  gliadin,  polypeptides  containing  glutamine,  and  glutamine  itself 
leads  the  authors  to  support  the  view  that  glutamine  is  a  component 
of  the  protein  molecule. 

The  preparation  of  four  dipeptides  and  of  one  tripeptide  contain¬ 
ing  glutamine  is  described. 

Ghloroacetyl-d-glut  amine,  C7HU04N.2C1,  fine  needles  from  ethyl 
acetate,  m.  p.  130 — 132°,  [a]4)6  =  — 10‘33  to  — 10’45°. 

Glycyl-d-glut  amine,  C7H1304N3,  crystallises  with  one  molecule  of 
water,  and  decomposes  at  199—200°,  [a]™  =  —  2‘47°.  This  dipeptide 
has  an  acid  reaction.  It  is  precipitated  by  phosphotungstic  acid,  but 
is  soluble  in  excess,  and  gives  no  biuret  test. 

Ghloroacetyl~d~glu  taminylglycin  e  ethyl  ester ,  CnH1805N.;Cl, 

needles,  in.  p>.  198°.  Ghloroacetyl-d-cilutaminylglycine, 

C9H1405N3C1, 

needles,  m.  p.  162 — 163°.  Glycyl-d-glutaminylglycine,  OnHieOr,N4, 
needles,  decomposes  at  201°,  [ aljf  —  —  28‘4°.  This  tripeptide  possesses 
an  acid  reaction,  and  is  precipitated  by  phosphotungstic  acid,  but 
the  precipitate  is  soluble  in  an  excess  of  the  reagent.  It  is  not  pre¬ 
cipitated  by  mercuric  chloride,  tannic  acid,  phosphomolybdic  acid, 
basic  lead  acetate,  or  saturated  ammonium  sulphate  solution.  It 
gives  a  bluish-violet  biuret  reaction. 


ORGANIC  CHEMISTRY, 


i.  389 


d -a-Bromopropionyl-d-glutamine ,  C8H1304N2Br,  m.  p.  156—157°, 
[a]1®  =  +  9*03 — 9*3°.  d-Alanyl-d-glutamine ,  C8H1504N3,  prisms, 
in.  p.  222°  (decomp.),  [a]™  =  —  9*2°.  It  possesses  an  acid  reaction 
to  litmus  and  gives  no  biuret  test. 

l-a-Bromopropionyl-d-glutamine ,  C8H1304N2Br,  rosettes  of  needles, 
m.  p.  132°.  When  recrystallised  from  ethyl  acetate  the  substance 
gave  a  rotation  in  methyl  alcohol  of  [a]{>9  =  — 17'42°.  The  substance, 
recrystallised  from  water,  gave  in  the  same  concentration  [a]p  — 
-*16*4°.  No  explanation  is  put  forward.  VAlanyl-d-glutamme , 
C8Hi504N3,  needles,  m.  p.  212 — 213°,  [a]U  =  -20*1°.  This  substance 
is  acid  to  litmus  and  gives  no  biuret  reaction. 

d-a-Bromoisohexoyl-d-glutamine,  CnH1904N2Br,  m.  p.  150°, 
[a]o  ==  +  20*8°,  [a]o  =  +  20*55°,  crystallises  in  prisms.  \~Leucyl-d- 
glutamine ,  CuH2104N3,  needles,  m.  p.  235—236°,  [a]]*  =  +  12*6°.  It 
is  acid  to  litmus  and  gives  no  biuret  reaction.  J.  C.  D. 

Catalytic  Action  of  Hydrogen  Peroxide  on  Potassium 
Ferro-  and  Ferri-cyanides .  E.  Luck  ( Apoth .  Zeit 1919,  34,  87  ; 
from  Chem.  Zentr.,  1919,  i,  610 — 611). — If  an  aqueous  solution  of 
potassium  ferricyanide  is  warmed  for  about  two  minutes  at  45°  with 
10%  of  hydrogen  peroxide  and  allowed  to  cool,  almost  black  crystals , 
2K3FeC6N0,3H2O2,  are  obtained  which  are  very  sparingly  soluble 
in  water,  mol.  wt.  759*82.  In  a  similar  manner,  potassium  ferro- 
cyanide  gives  the  compound ,  2K4FeC6N6,3H202.  H.  W. 

Modified  Graphic  Formulae  for  Organic  Cyclic  Compounds. 

Alexander  Lowy  (,/.  Amer.  Chem.  Soc .,  1919,  41,  1029 — 1030). — 
The  author  recommends  the  advisability  of  indicating  the  double 
bonds  in  cyclic  compounds  by  heavy  lines  and  the  single 
bonds  by  light  lines.  A  series  of  typical  examples  is  given. 

H.  W. 

Freezing-point  Curves  of  Mixtures  of  Nitro-  and  Dinitro¬ 
benzene.  K.  Lehmstedt  ( Zeitsch .  ges.  Schiess.  u .  Sprengstoffiv 
1918,  13,  118 — 119;  from  Chem.  Zentr.,  1919,  i,  708). — The  author 
has  determined  the  freezing  point  of  various  solutions  of  pure 
r??-dinitrobenzene  and  of  a  mixture  of  o-,  m-,  and  p-dinitrobenzene 
(6*5%,  92*0%,  and  1*5%  respectively)  in  nitrobenzene.  The  composi¬ 
tion  of  nitrated  products  can  be  readily  elucidated  from  the  freez¬ 
ing-point  curve  for  the  pure  dinitrobenzene  and  for  the  technical 
mixture  of  isomerides.  The  curve  has  two  eutectic  points,  probably 
due  to  the  fact  that  solutions  which  contain  little  dinitrobenzene  are 
not  caused  to  crystallise  by  seeding  with  dinitrobenzene.  H.  W. 

The  Reduction  of  2  :  3-,  3  :  4-,  and  2  :  5-Dinitrotoluenes. 

Jakob  Meisenheimer  and  Erich  Hesse  ( Ber 1919,  52,  \B\ 
1161 — 1177). — Some  years  ago  (A.,  1904,  i,  150;  1906,  i,  642)  it 
was  shown  that  o-  and  p-dinitrobenzenes  are  converted  by  cautious 
reduction  in  alkaline  solution  into  dark-coloured  salts  of  diaci - 
dinitroc?/c?ohexadienes,  which,  when  acidified,  rapidly  pass  into 
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nitronitrosobenzenes.  The  experiments  with  o-dinitrobenzene  have 
been  repeated  on  a  large  scale,  the  products  now  obtained  being 
G-nitromtrosobenzene  (19%  of  that  theoretically  possible),  nitro¬ 
benzene  (31%),  o-nitrophenol  (14%),  a  little  o-nitroaniline,  and 
resinous  matter. 

The  work  has  also  been  extended  to  2:3-,  3:4-,  and  2:5-dinitro- 
toluenes,  which  are  found  to  behave  in  a  precisely  similar  manner. 

3 :4-Dinitrotoluene,  rn.  p.  59 — 60°,  is  conveniently  prepared  by 
oxidising  3-nitro-p~toluidine  by  means  of  Caro's  acid  to  3-nitro- 

4- nitrosotoluene,  and  completing  the  oxidation  of  the  latter  with 
nitric  acid.  Reduction  of  3 : 4-dinitrotoluene  by  hydroxylamine  is 
effected  in  the  usual  manner,  but  the  salt  which  is  produced  cannot 
be  isolated  on  account  of  its  ready  solubility.  On  acidification, 
the  following  substances  are  obtained :  3-nitro-4-nitrosotoluene, 
m.  p.  143°;  ' t-nitro-3-nitrosotoluene ,  yellow  leaflets,  m.  p.  141°;  a 
mixture  of  m-  and  ^-nitrotoluenes,  p-nitro-m-cresol,  m.  p.  56°,  and 
resinous  products,  from  which  nothing  definite  could  be  isolated. 
Potassium  diaci-2> :  4-dimtrome thyl-k1 * b-cyc\ohexadien e  is  prepared 
by  the  addition  of  an  ethereal  solution  of  potassium  ethoxide  to  a 
suspension  of  3-nitro-4-nitrosotoluene  in  ether,  and  forms  an 
amorphous  powder  of  dark  red  colour  which  is  extraordinarily 
sensitive  to  moisture;  when  treated  with  aqueous  acid,  it  yields  a 
mixture  of  nitronitrosotoluenes. 

2 : 3-Dinitrotoluene,  m.  p.  96—97°,  is  best  obtained  by  the  nitra¬ 
tion  of  acet-o-toluide  by  nitric  acid  in  the  presence  of  acetic  acid, 
and  decomposition  of  the  mixture  of  3-  and  5-nitroacet-o-toluides 
with  hydrochloric  acid;  the  separation  of  the  isomeric  amines  is 
accomplished  by  diluting  the  acid  solution  largely  with  water,  when 
the  very  feebly  basic  3-nitro-o-toluidine  is  precipitated ;  the  latter 
is  converted  by  Caro’s  acid  into  3-nitro-2-nitrosotaluene ,  pale  yellow 
leaflets,  m.  p.  126 — 127°  (decomp.),  which  is  transformed  by  nitric 
acid  into  2  :  3-dinitrotoluene.  ( Q-Ni  tro- 2  : 4 1 -dim e t hylaz oh  enz ene , 
red  prisms,  m.  p.  65 '5 — 66°,  is  obtained  by  condensing  3-nitro-2- 
nitrosotoluene  with  p-toluidine  in  glacial  acetic  acid  solution;  if 
aniline  is  used,  Q-nitro-2-methylazobenzene  is  obtained  as  a  red  oil, 
b.  p.  215°/ 11  mm.,  which  does  not  solidify  after  many  months.) 
Reduction  of  2 : 3-dinitrotoluene  with  hydroxylamine  follows  the 
normal  course,  yielding  2 -nitro~Z-nitrosotoliiene,  yellow  leaflets, 
m,  p.  92—93°,  a  mixture  of  o-  and  m-nitrotoluenes,  and  3-nitro-o- 
cresol,  m.  p.  69 — 70°.  The  potassium  salt  of  diaci-2:3-dinitro- 
methyl-A4:6-cyc/ohexadiene  is  prepared  from  3-nitro-2-nitroso- 
toluene,  and  is  very  sensitive  to  moisture. 

b-Nitro-2-nitrosot  oluene ,  almost  colourless  crystals,  m.  p. 
143 — 144°,  is  obtained  by  the  action  of  Caro's  acid  on  the  corre¬ 
sponding  amine  (it  condenses  with  aniline  to  yield  4:-nitro~2-methyl - 
azobenzene ,  red  prisms,  m.  p.  98 — 99°),  and  is  readily  trans¬ 
formed  into  2  :  5-dinitrotoluene,  m.  p.  50 — 51°.  The  latter ^  is 
reduced  by  hydroxylamine,  and  the  solution  yields  on  acidification 

5- nitro-2-nitrosotoluene  and  dinitroazoxy  toluene,  dark  brown 
prisms,  m.  p.  188 — 189°.  The  potassium  salt  of  diaci-2 :  b-dinitro- 
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methyl-h?'^’Cyc\ohexadiene  is  obtained  as  with  the  other  isomerides, 
and  forms  an  unstable,  red  salt,  which,  when  acidified,  gives  dinitro- 
azoxy toluene.  When  reduction  of  2  :  5-dinitrotoluene  by  hydroxyl- 
amine  is  effected  in  highly  concentrated  solution,  potassium  nitro- 
tolueneisoddazotate ,  C7H603N3K,H20,  is  precipitated  in  yellow 

needles,  m.  p.  202°  (decomp.);  the  substance  owes  its  origin  to  the 
action  of  hydroxylamine  on  the  intermediately  formed  nitroso- 
derivative,  N00*C6H3Me’NO  +  NH2*OH  +  KOH  = 

N02-C6H3Me-N:N-0K+  2H20, 

as  is  shown  by  its  formation  by  the  interaction  of  hydroxylamine 
with  5-nitro-2-nitrosotoluene.  Attempts  are  also  described  to  pre¬ 
pare  it  by  the  diazotisation  of  5-nitro-o-toluidine  and  treatment  of 
the  product  with  sodium  hydroxide  solution,  but  the  yellow, 
crystalline  material  exploded  with  great  violence.  H.  W. 

Preparation  of  Liquid  Hydrocarbons  by  the  Action  of 
Aluminium  Chloride  on  Naphthalene  under  Pressure. 

Franz  Fischer  ( Ges .  A b hand .  Kennt .  Kohle,  1917,  1,  237 — 244; 
from  Chem.  Zentr .,  1917,  ii,  584). — [With  Wilhelm  Schneider.] — 
A  mixture  of  naphthalene  (100  grams)  and  powdered  aluminium 
chloride  (4  grams),  when  boiled  under  reflux  during  three  hours 
and  subsequently  distilled,  yielded  about  47  grams  of  naphthalene 
impregnated  with  oil  and  a  residue  of  47  grams  of  a  brittle  pitch 
which,  when  heated  to  redness,  gave  a  small  amount  of  viscous 
distillate  and  much  coke.  On  the  other  hand,  when  naphthalene 
(250  grams)  and  aluminium  chloride  (10  grams)  were  heated  under 
pressure  (up  to  ten  atmospheres)  at  330°  during  twenty  minutes, 
124*5  grams  of  oil  containing  naphthalene  and  108  grams  of  charred 
matter  were  obtained,  from  which  92  grams  of  non-solidifying  oil 
were  isolated  by  freezing  and  pressing.  It  is  therefore  possible  to 
convert  technically  pure  naphthalene  by  4%  of  aluminium  chloride 
in  autoclaves  into  a  mixture  of  liquid  hydrocarbons,  the  yield  of 
which  is  40% ;  the  remainder  of  the  naphthalene  is  converted  into 
a  mixture  of  pitch  and  carbon,  since  a  portion  of  the  naphthalene 
is  hydrogenated  at  the  expense  of  the  other  portion. 

[With  Siegfried  Hilpert.] — 1055  Grams  of  non-solidifying  oil 
were  obtained  from  3250  grams  of  naphthalene  and  130  grams  of 
aluminium  chloride  ;  after  treatment  with  calcium  oxide  to»  remove 
hydrogen  chloride,  the  oil  was  distilled,  and  yielded  4%  b.  p.  below 
150°,  79%  b.  p.  150 — 300°,  and  16%  residue  of  higher  b.  p.  The 
chief  fraction,  wdien  cooled  to  0°,  deposited  27%  of  its  weight  of 
naphthalene,  so  that  the  remainder,  which  had  b.  p.  150 — 300°  and 
did  not  solidify  at  0°,  constituted  57%  of  the  total  oil,  or  18%  of 
the  original  naphthalene.  The  middle  fraction  contained  8*4%  of 
hydrogen  and  91*5%  of  carbon.  Its  heat  of  combustion  was 
9932  Cal.  (naphthalene,  9628  Cal.;  dihydronaphthalene, 
10,092  Cal.).  The  viscosity  in  Engler’s  apparatus  was  1*16  at  20° 
and  the  flash  point  70°  (Pensky  Martens),  75°  (open  test).  The 
hydrogenated  naphthalene  could  not  be  burnt  in  ordinary 
petroleum  lamps  without  formation  of  soot.  H,  W. 
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Preparation  of  Thickening  Material  for  Lubricating 
Oils  from  Naphthalene.  Franz  Fischer  (Ges.  Abhand. 
Kennt.  Kohle ,  1917,  1,  254;  from  Ghem .  Zentr 1919,  ii,  584). — • 
Complex  compounds,  formed  by  the  condensing  action  of 
aluminium  chloride,  remain  undecomposed  when  naphthalene  and 
aluminium  chloride  are  heated  at  a  moderate  temperature  (com¬ 
pare  preceding  abstract).  Thus,  when  crude  naphthalene  (500 
grams)  is  heated  in  an  autoclave  with  aluminium  chloride  (50 
grams)  (the  maximum  temperature  and  pressure  being  respectively 
55°  and  two  atmospheres)  and  the  product  is  distilled  with  steam, 
a  black,  syrupy,  viscous  residue  remains  which,  after  being  filtered 
through  cloth  while  hot,  gives  with  three  parts  of  a  fatty  tar  oil, 
a  black  lubricating  oil  of  good  quality.  H.  W. 


Conversion  of  Naphthalene  into  Liquid  Products .  Hermann 
Niggemann  ( Ges .  Abtiand.  Kennt .  Kohle,  1917,  1,  255—258;  from 
Ghent .  Zentr 1919,  ii,  584 — 585.  Compare  preceding  abstracts). 
— Attempts  have  been  made  to  methylate  naphthalene  by  heating 
it  with  polymethylbenzenes  in  the  presence  of  aluminium  chloride, 
since  this  substance  not  infrequently  causes  a  wandering  of  the 
methyl  groups  in  inethylbenzenes.  When  xylene,  b.  p.  134 — 135°, 
was  heated  to  boiling  with  aluminium  chloride  for  three  hours,  a 
mobile,  dark  brown,  and  a  viscous,  black  oil  were  obtained  from 
the  former,  of  which  fractions  boiling  below  and  above  xylene  were 
isolated.  Noticeable  action  did  not  occur  when  dry  hydrogen 
chloride  was  passed  through  a  suspension  of  dry  aluminium  hydr¬ 
oxide  in  xylene.  Under  similar  conditions,  solvent  naphtha  (25 
grams,  b.  p.  150 — 175°)  yielded  fractions,  b.  p.Js  145 — 150° 
(2  grams),  150 — 175°  (15  grams),  175 — 205°  (3  grams),  whilst  the 
residue  after  decomposition  with  hydrochloric  acid  gave  2  grams, 
b.  p.  150 — 280°.  A  mixture  of  naphthalene  and  xylene  yielded 
an  oil,  b.  p.  125 — -220°,  which  partly  solidified,  whilst  a  mixture 
of  naphthalene  and  solvent  naphtha  gave  small  fractions,  b.  p.’s 
110 — 150°  and  150 — 175°,  and  a  larger  fraction,  b.  p.  175—225°, 
consisting  of  naphthalene  impregnated  with  oil.  When  naphtha¬ 
lene  was  boiled  with  aluminium  chloride  (4%)  during  one  and 
a-half  hours,  and  the  product  treated  with  hot  dilute  hydrogen 
chloride  and  distilled,  oily  naphthalene  was  obtained  at  210 — 225°, 
and  a  substance,  which  solidified  to  a  yellow,  waxy  mass  when  the 
distillation  was  continued  to  220°  in  an  absolute  vacuum. 

Acenaphthene  when  boiled  with  aluminium  chloride  (4%)  for 
one  and  a-half  hours  yielded  a  yellowish-green,  fluorescent  oil,  b.  p. 
195- — 265°,  which  remained  liquid  at  the  ordinary  temperature, 
but  deposited  acenaphthene  at  0°.  Similarly,  anthracene  gave  an 
oil,  b.  p.  200—300°,  which  formed  a  mass  of  orange  crystals  at  the 
ordinary  temperature,  whilst  phenanthrene  yielded  a  yellowish- 
green,  fluorescent  oil,  which  partly  solidified  at  0°  and  became 
liquid  again  at  the  ordinary  temperature.  H,  W. 
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Conversion  of  Naphthalene  into  Liquid  Products  by 
Alkylation.  Franz  Fischer  and  Wilhelm  Schneider  ( Ges . 
Abhand .  Kennt.  Kohle ,  1917,  1,  227 — 230;  from  Cherti.  Zenti 
1919,  ii,  585.  Compare  preceding  abstracts). — The  object  of  the 
investigation  was  the  technical  liquefaction  of  naphthalene  by 
alkylation  in  the  simplest  possible  manner.  Naphthalene  (5  grams) 
when  heated  with  absolute  alcohol  (4-5  c.c.)  and  zinc  chloride 
(10  grams)  at  290 — 300°  during  thirty-six  hours  yielded  0*2  gram 
of  recovered  naphthalene  and  5'1  grams  of  a  reddish-brown  oil  with 
a  green  fluorescence.  By  treatment  of  crude  naphthalene  (100 
grams)  with  alcohol  (96%,  120  c.c.)  and  zinc  chloride  (200  grams 
regenerated,  200  grams  fresh  substance)  at  180 — 190°  during  sixty 
hours  it  gave  112  grams  of  a  dark  brown  oil  with  a  green  fluores¬ 
cence  which,  on  distillation,  yielded  a  small  fraction,  b.  p.  below 
240°,  98  grams  of  a  volatile,  yellow  oil,  b.  p.  240 — 300°,  and  12 
grams  of  dark  brown,  viscous,  residual  oil ;  naphthalene  did  not 
separate  from  these  oils  when  cooled  with  ice-water.  The  zinc  chloride 
cannot  be  replaced  by  granulated  calcium  chloride,  sulphuric  acid, 
sodium  hydrogen  sulphate,  or  anhydrous  magnesium  chloride. 
When  naphthalene  (5  grams)  was  heated  with  methyl  alcohol 
(3’3  c.c.)  and  zinc  chloride  (10  grams)  at  290 — 300°  during  twelve 
hours,  3*8  grams  of  oil  were  obtained,  together  with  0*8  gram  of 
naphthalene.  A  mixture  of  naphthalene  and  phenol  when  heated 
with  zinc  chloride  at  290- — 300°  gave  a  considerable  amount  of 
carbon  and  large  amounts  of  unchanged  substances.  Acetone 
appeared  to  react  with  naphthalene  in  the  presence  of  zinc  chloride 
with  elimination  of  water.  Acetylene  and  ethylene  did  not  react 
with  naphthalene  at  100 — 200°  in  the  presence  of  aluminium 
chloride.  H.  W. 

Conversion  of  Naphthalene  into  Liquid  Products  by 
Hydrogenation  in  Pressure  Furnaces  in  the  Presence  of 
Non  metallic  Catalysts.  Franz  Fischer  and  Hermann 

Niggemann  (Ges.  Abhand.  Kennt.  Kohle,  1917,  1,  231—236;  from 
(Jhem.  Zentr.,  1919,  ii,  585 — -586). — The  experiments  were  per¬ 
formed  in  an  electrically  heated,  horizontal  furnace  capable  of 
withstanding  high  pressures.  Naphthalene  was  found  to  be  very 
resistant  to  high  temperatures,  and,  except  for  slight  discoloration 
and  traces  of  separation  of  carbon,  remained  unchanged  when 
heated  during  one  hour  at  500°  in  the  presence  or  absence  of 
copper,  iron,  coke,  or  selenium;  in  the  presence  of  1%  of  iodine,  it 
became  intensely  black,  owing  to  separation  of  carbon.  The  best 
conditions  for  obtaining  liquid  products  from  naphthalene  by 
hydrogenation  consist  in  employing  high  temperatures  and 
pressures.  In  the  absence  of  catalysts  or  in  the  presence  of 
selenium,  the  liquefaction  is  minimal.  Iodine,  on  the  other  hand, 
is  an  active  catalyst;  naphthalene  is  completely  liquefied  by  heating 
with  1%  of  iodine  at  550°  for  one  hour  in  an  atmosphere  of 
hydrogen  (pressure  to  about  170  atmospheres)  to  an  oil  with  a 
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blue  fluorescence,  a  mirror  of  carbon  being  also  formed.  Carbon¬ 
isation  occurs  more  readily  at  high  than  at  low  pressures;  separa¬ 
tion  of  carbon  at  a  hydrogen  pressure  less  than  50  atmospheres 
does  not  occur  below  800°,  with  50  atmospheres  at  800°,  with  100 
atmospheres  at  55 0°,  with  170  atmospheres  below  550°.  The 
hydrogenated,  oils  solidify  more  or  less  completely  after  a  few  days, 
probably  owing  to  oxidation  and  separation  of  dissolved 
naphthalene.  H.  W. 

Constitution  of  certain  Polynitro-compounds .  J. 

Bishop  Tingle  and  Walter  Albert  Lawrance  (Trans.  Boy.  Soc. 
Canada ,  1918,  [iii],  12,  III,  7 — 11). — The  authors  have  determined 
the  constitution  of  the  nitration  products  of  picranilide  and 
diphenylamine  obtained  by  Tingle  and  Blanck  (compare  A.,  1908, 
i,  778),  and  shown  by  Tingle  and  Burke  to  be  tetranitrodiphenyl- 
amines  (compare  A.,  1910,  i,  21).  By  the  action  of  nitric  acid 
on  picranilide  in  the  presence  of  oxalic  acid,  the  product  obtained 
is  2  :4  :  6  : 1'-tetranitrodiphenylamine,  m.  p.  216°.  By  the  action 
of  trichloroacetic  and  nitric  acids,  picranilide  yields  s-tetranitro- 
diphenylamine,  m.  p.  191°,  together  with  some  bis-2  : 4-tetranitro- 
diphenylamine,  m.  p.  179 — 180°.  On  nitrating  diphenylamine 
itself,  three  compounds  are  obtained,  namely,  s-tetranitrodiphenyl- 
amine  as  the  main  product,  together  with  a  small  quantity  of  a 
tetranitrodiphenyl  amine ,  in.  p.  above  250°,  and  a  compound ,  not 
identified.  W.  G. 

Salts  of  Hexanitrodiphenylamine.  H.  Kast  and  A. 
Langhans  ( Zeitsch .  yes.  Schiess.  u.  Sprengstoffw.,  1919,  14,  1 — 4, 
25—27;  from  Chem.  Zentr .,  1919,  i,  719).— The  acidic  character 
of  hexanitrodiphenylamine,  due  to  the  presence  of  the  imide- 
hydrogen  atom,  enables  it  to  form  soluble  salts  of  orange-yellow  to 
blood-red  colour.  Readiness  of  salt  formation  is  considerably 
restricted  by  the  sparing  solubility  of  the  parent  substance.  A 
series  of  salts  has,  however,  been  prepared  by  agitating-  and  warm¬ 
ing  an  aqueous  or  alcoholic  solution  or  suspension  of  the  requisite 
metallic  oxides,  hydroxides,  or  carbonates  with  hexanitrodiphenyb 
amine.  The  magnesium  salt  is  the  most  readily  soluble,  and  may 
conveniently  be  used  in  obtaining  the  salts  of  the  heavy  metals  by 
double  decomposition.  The  salts,  with  the  exception  of  those  of 
magnesium  *and  ammonium ,  are  more  sensitive  than  the  parent 
substance.  The  lead  salt  is  the  most  sensitive,  followed  in  order 
by  the  copper,  sodium,  iron,  potassium,  calcium,  and  ammonium 
salts.  The  sequence,  with  the  exception  of  the  sodium  salt,  is 
therefore  the  same  as  with  the  salts  of  picric  acid  and  trinitro- 
cresol.  H.  W. 

Preparation  of  Hexanitrodiphenylamine  from  Chloro¬ 
benzene.  E.  J.  Hoffman  and  Perry  A.  Dame  [J.  Amer.  Chem. 
Soc.,  1919,  41,  1013—1020). — The  preparation  is  effected  in  the 
following  stages;  (i)  nitration  of  chlorobenzene  to  chlorodinitro- 
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benzene  by  a  mixture  of  nitric  and  sulphuric  acids,  (ii)  formation 
of  dinitrodiphenylamine  by  heating  chloro  dinitrobenzene  with 
aniline,  (iii)  preparation  of  tetranitrodiphenylamine  by  the  action 
of  nitric  acid  on  the  dinitro-compound  (compare  Carter,  Zeitsch . 
ges.  Schiess.  Sprengs.,  1913,  8,  205,  251),  and  (iv)  conversion  of 
tetranitrodiphenylamine  into  hexanitrodiphenylamine  by  nitric- 
sulphuric  acid,  the  latter  procedure  being  a  modification  of  Carter’s 
method.  The  best  experimental  conditions  for  each  stage  are  fully 
described,  and  the  yield  of  hexanitro-derivative  is  68*62%  of  that 
theoretically  possible,  calculated  on  the  basis  of  chlorobenzene  used. 
The  authors’  results  lead  them  to  the  conclusion  that  the  inter¬ 
mediate  isolation  of  the  tetranitro-compound  is  probably  unneces¬ 
sary,  and  that  the  dinitro-  can  be  converted  directly  into  the 
hexanitro-derivative.  The  latter  crystallises  in  fine,  yellow  needles, 
m.  p.  240 — 250°  (decomp.).  It  is  a  very  brisant  explosive,  scarcely 
suitable  for  explosive  purposes  except  when  mixed  with  other  sub¬ 
stances.  It  is  much  more  poisonous  than  glyceryl  nitrate,  and 
causes  severe  blisters,  resembling  burns,  when  it  comes  in  contact 
with  the  skin.  The  fine  dust  especially  affects  destructively  the 
mucous  membranes  of  the  mouth,  nose,  and  lungs.  H.  W. 

Catalytic  Hydrogenation  of  SchifTs  Bases.  Alph.  Mailhe 

{Bull.  Soc.  chi?n.,  1919,  [iv],  25,  321— 325).— SchifFs  bases,  obtained 
by  condensing  an  aldehyde  with  a  primary  amine,  readily  undergo 
hydrogenation  when  passed  with  hydrogen  over  reduced  nickel  at 
200—230°,  giving  the  corresponding  secondary  amine.  At  the 
same  time,  there  is  a  slight  secondary  reaction,  represented  by  the 
equation  K-CHINR/  +  2II2'=:R-CH;,  -|-  R/*NH2.  Satisfactory  yields 
were  obtained  in  this  manner  from  five  of  these  bases.  W.  G  . 

A-Phenylhydroxylamine  and  Methyl  Sulphate.  Eug. 
Bamberger  and  Alexander  Landau  (. Ber 1919,  52,  [2?], 
1093 — 1110). — Since  previous  attempts  to  prepare  alkyl  derivatives 
of  A-phenylhydroxylamine  by  means  of  methyl  iodide,  methyl 
bromide,  or  diazomethane  did  not  give  the  desired  result,  the  authors 
have  examined  the  action  of  methyl  sulphate  without,  however, 
being  able  to  effect  the  isolation  of  the  ethers. 

The  majority  of  the  experiments  were  performed  by  adding 
methyl  sulphate  and  sodium  hydrogen  carbonate  to  an  aqueous 
solution  or  suspension  of  phenylhydroxylamine  at  0°.  In  these 
circumstances  the  most  readily  isolable  product  is  the  methylenedi- 
phenylhydroxylamine,  CH2(NPh’OH)2,  which  had  previously  been 
obtained  by  the  use  of  diazomethane  as  methylating  agent  (Bam¬ 
berger  and  Tschirner,  A.,  1900,  i,  342).  In  addition,  small  quanti¬ 
ties  of  azoxybenzene,  aniline,  and  mono-  and  di -methyl-anilines  were 
isolated,  but  it  is  uncertain  whether  the  latter  were  produced  by  the 
methylation  of  aniline  or  by  the  decomposition  of  pheny  lm  ethyl - 
hydroxylamine.  The  methylene-diphenylhydroxylamine  was 
accompanied  by  a  second  base  which  was  without  doubt  formed 
from  it  during  its  purification,  and  which  was  identified  as 
glyoxime-A-phenyl  ether,  0!NPh!CH-CH!NPh!0.  Small  amounts 
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of  oily  and  crystalline  substances  were  also  produced,  but  in  quan¬ 
tity  scarcely  sufficient  for  complete  identification.  Among  these  was 
a  substance  crystallising  in  colourless  leaflets,  m.  p.  about  132° 
(which  closely  resembled  diphenvl-A-hydroxyformamidine, 

OII-NPh-CHINPh, 

but  complete  identity  could  not  be  established),  a  product,  m.  p. 
232°,  and  an  impure  oil  which  possibly  contained  phenylmethyl- 
hydroxylamine.  Since  the  total  weight  of  these  products  did  not 
correspond  with  the  amount  of  material  employed,  the  residual 
aqueous  solution  was  treated  with  sulphuric  acid  and  sodium 
nitrite,  when  p-nitrodimethylaniline,  m.  p.  162°,  and  o-nitrodi- 
methylaniline  were  obtained.  The  only  probable  source  of  these 
substances  was  dimethylaniline  iY-oxide,  which  was  actually  isolated 
in  the  form  of  its  picrate ;  it  is  remarkable  that  the  amount  of  the 
latter  generally  appears  to  increase  when  the  reaction  mixture  is 
preserved. 

When  phenylhydroxylamine  and  methyl  sulphate  were  mixed,  the 
reaction  became  extremely  violent  after  a  short  time ;  in  the  pres¬ 
ence  of  ether  as  diluent,  the  action  could  be  conveniently  regulated 
and  the  products  were  dimethylaniline  oxide,  methylenedi-phenyl- 
hy dr oxyl amine,  small  quantities  of  aniline,  and  the  methylanilines 
and  substances  of  unknown  composition.  A  portion  of  the  phenyl¬ 
hydroxylamine  was  removed  from  action  in  the  form  of  its  metho- 
sulphate.  In  addition,  a  reddish-brown  oil  was  obtained  which 
possibly  contains  phenylhydroxylamine  O-methyl  ether. 

Attempts  were  also  made  to  use  nascent  phenylhydroxylamine 
by  reducing  nitrobenzene  with  zinc  and  ammonium  chloride  in  the 
presence  of  methyl  sulphate ;  the  products,  however,  were  the  same 
as  those  obtained  previously. 

The  production  of  methylenedi-phenylhydroxylamine  during  the 
methylation  of  phenylhydroxylamine  is  explained  in  the  following 
manner:  the  primary  product  of  the  change  is  phenylmethylhydr- 
oxylamine,  which  spontaneously  decomposes  into  formaldehyde  and 
aniline,  Ph*NMe*OH  =  CH20  +  PhNH2;  the  formaldehyde  then 
condenses  with  more  phenylhydroxylamine  to  yield  methylenedi- 
phenylhydroxylamine.  The  conversion  of  the  latter  by  boiling 
water  or  alcohol  into  gly  oxime- A-phenyl  ether  depends  on  its  hydro¬ 
lysis  to  formaldehyde  and  A-phenylhydroxylamine  and  reaction 
between  these  substances :  0H*NPh*CH^NPh*0H  +  Ho0  =  CH90-i- 
2NHPh*OH  and  2CH20  +  2NHPh-0H^0:NPh:CH-CH:NPh:0  + 
2H20  +  H2.  In  an  intermediate  stage  the  formaldehyde  condenses 
under  the  basic  influence  of  phenylhvdroxylamine  to  glvcollalde- 

NHPhOH 

hyde,  which  reacts  thus  :  OH*CH>CHO - ~->OH*NPh*CH0‘CHO 

or  OH*NPh-CH2-CH:NPh!0  ->  OiNPhrCH-CHlNPhlO^  H2. 
The  liberated  hydrogen  is  used  in  the  reduction  of  a  further  mole¬ 
cule  of  phenylhydroxylamine.  H.  W. 

Attempts  to  Prepare  0-Phenylhydroxylamine  O-Methyl 
Ether.  Eug.  Bamberger  ( Ber .,  1919,  52 ,  [B],  1111 — 1123). — 
Attempts  to  prepare  the  substance  by  the  action  of  methyl  iodide  or 
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methyl  bromide  under  widely  varied  conditions  did  not  lead  to  the 
desired  result,  the  products  generally  consisting  of  azoxybenzene, 
azobenzene,  aniline,  and  methylaniline.  Similarly,  the  product 
could  not  be  obtained  by  the  hydrolysis  of  Ar-benzoylphenylhydroxyl- 
amine  O-methyl  ether  or  of  phenyloxy urethane  O-methyl  ether. 
Apparently,  phenylhydroxylamine  O-methyl  ether  dissociates  with 
extreme  readiness  under  the  influence  of  hydroxyl  ions  into  PhN<C 
(or  azobenzene)  and  methyl  alcohol. 

[With  K.  Blaskopf  and  Alexander  Landau.] — -A-Benzoylphenyl- 
hydroxylamine  and  dibenzoylphenylhydroxylamine  are  prepared  by 
the  action  of  benzoyl  chloride  on  an  aqueous  solution  of  phenyl¬ 
hydroxylamine  in  the  presence  of  sodium  hydrogen  carbonate  or 
sodium  acetate,  and  are  conveniently  separated  by  taking  advan¬ 
tage  of  the  solubility  of  the  former  and  insolubility  of  the  latter  in 
aqueous  ammonia  ;  they  form  colourless  needles,  m.  p.  121 — 122°, 
and  shining  needles,  m.  p.  117 — 118°  respectively.  1$-Benzoyl- 
phenylhydroxylamine  O -methyl  ether ,  cubic  crystals,  m.  p. 
54*5 — 55°.  is  prepared  by  the  action  of  methyl  iodide  and  sodium 
methoxide  on  the  mono-benzoyl  compound  or,  more  conveniently, 
by  the  methyl  sulphate  method.  When  hydrolysed  with  boiling 
methyl-alcoholic  potassium  hydroxide,  it  yields  azobenzene;  with 
aqueous  alkali  in  the  presence  of  acetone,  it  gives  benzoic  acid,  azo- 
benzene,  aniline,  and,  possibly,  ;>anisidine;  with  aqueous  alkali  the 
chief  products  are  benzoic  acid  and  azobenzene.  Benzoic  acid, 
y>-ami nophenol,  aniline,  and  ^7-anisidine  are  formed  when  sulphuric 
acid  and  methyl  alcohol  are  used,  whilst  when  the  latter  is  replaced 
bv  ethyl  alcohol  p-phenetidine  is  produced. 

[With  F.  T  s  chirner.] — Hydro  xyphen  yluretha  n  e , 

NPh(0H)-C02Et, 

colourless,  silky  prisms,  m.  p.  47*5°,  is  prepared  by  the  action  of 
ethyl  chloroformate  on  an  ethereal  solution  of  phenylhydroxylamine 
(the  sodium  derivative  forms  fine,  colourless  crystals),  and  is  reduced 
by  zinc  dust  and  acetic  acid  to  phenylurethane,  m.  p.  51°.  m -Tolyl- 
hy dr oxy urethane  is  similarly  prepared  and  has  m.  p.  30°.  When 
treated  with  methyl  iodide  and  potassium  methoxide,  phenyl- 
hydroxyurethane  is  converted  into  m ethoxy phenylurethane,  mobile 
oil,  b.  p.  124°/ 12  mm.  The  latter  is  hydrolysed  by  aqueous  am¬ 
monia,  yielding,  as  main  products,  ethvlurethane  and  azobenzene. 

H.  W. 

Preparation  of  Acyl  Derivatives  of  a  p-Aminophenyl 
Ether.  Gesellschaft  fur  Chemische  Industrie  in  Basel  (D.R.-P. 
310967  ;  from  Chem.  Zentr.,  1919,  ii,  422 — 4:23). — |>Aminophenyl 
allyl  ether  is  caused  to  react  with  aliphatic  acids,  acid  anhydrides, 
or  acid  haloids  if  necessary  in  the  presence  of  a  suitable  diluent  or 
condensing  agent,  p  -  A  cetylami  nophenyl  allyl  ether ,  shining  leaflets, 
in.  p.  94°,  is  thus  obtained  by  boiling  the  amino-ether  with  acetic 
anhydride.  Lactylarnino phenyl  allyl  ether ,  from  the  amino-ether 
and  lactide  at  150°,  forms  shining  leaflets,  m.  p.  87°.  isoV aleryl-p- 
amino-phenyl  allyl  ether ,  small  needles,  m.  p.  95°,  is  obtained  from 
the  acid,  whilst  a~bromo\mvaleryl-p~aminophenyl  allyl  ether ,  shining 
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leaflets,  m.  p.  131°,  is  prepared  from  the  amino-ether  and  a-bromo- 
z'sovaleryl  bromide  in  the  presence  of  ether  and  sodium  carbonate. 
The  substances  are  powerful  soporifics,  which  also  possess  sedative 
and  antineuralgic  properties.  H.  W. 

p-Cymene.  II.  Utilisation  of  Cymene  for  the  Prepara¬ 
tion  of  Photographic  Developers.  Herbert  A.  Lues  (J.Ind. 
Eng.  Chem .,  1919,  11,  455 — 456.  Compare  Andrews,  A.,  1918, 
i,  339).— Cymene  is  nitrated  and  the  nitro-derivative  reduced  to 
4~isopropyl-o-toluidine  (ibid.),  which  is  converted  through  the  diazo¬ 
reaction  into  carvacrol.  This  is  transformed  into  the  p-nitroso-com- 
pound  by  adding  sodium  nitrite  to  an  alcoholic  solution  of  the 
phenol,  saturated  with  hydrogen  chloride,  and  the  product  is  dis¬ 
solved  in  10%  ammonia  solution  and  reduced  by  hydrogen  sulphide, 
when  p-aminocarvacrol  [Me!Pr!OHINH2=  1  : 4  : 2  : 5]  is  precipi¬ 
tated  in  colourless  leaflets.  This  is  a  better  developer  than  p-amino- 
phenol  and  gives  as  good  tones  as  metol,  but  it  does  not  keep  quite 
so  well  as  this  in  the  developing  bath. 

Thymoquinol  may  also  be  made  from  sulphonated  carvacrol,  but 
the  yields  are  poor  and  it  offers  no  advantages  over  quinol. 
p-Aminothymol  is  also  not  a  suitable  developer.  J.  C.  W. 

3-Nitro-o-toluic  Acid.  S.  Gabriel  and  Arthur  Thieme 
( Ber .,  1919,  52,  [B],  1079 — 1092). — 3-Nitro-o-toluic  acid,  the  last 
of  the  ten  theoretically  possible  nitrotoluic  acids,  has  been  recently 
described  by  Mayer  (A.,  1915,  i,  958);  the  authors  find  that  some 
of  his  data  are  incorrect,  and  have  re-investigated  the  substance. 

Acet-o-toluidide  is  converted  by  nitric  acid  in  acetic  acid  solution 
in  the  presence  of  acetic  anhydride  into  a  mixture  of  3-  and  5-nitro- 
acet-odoluidides,  which  are  hydrolysed  with  concentrated  hydro¬ 
chloric  acid;  under  suitable  conditions,  3-nitro-o-toluidine  can  be  pre¬ 
cipitated  from  this  solution  by  addition  of  water,  whilst  the  5-nitro- 
isomeride  remains  dissolved.  The  former  is  reduced  by  hydriodic 
acid  to  the  corresponding  diamine,  m.  p.  63— 64°,  the  relative  posi¬ 
tion  of  the  amino-groups  following  from  its  transformation  into 
4(or  7)-methylbenziminazole,  m.  p.  145°  ( hydrochloride ,  rhombic 
plates  which  do  not  melt  below  300°).  3-Nitro-o-toluonitrile,  silvery 
leaflets,  m.  p.  109 — 110°,  is  prepared  by  Sandmeyer’s  method  and 
treatment  of  the  crude  product  with  alcohol  or  with  nitric  acid  ;  it 
is  reduced  by  hydriodic  acid  and  phosphorus  to  3-amino-o-tohio- 
nitrile ,  m.  p.  127 — 128°,  which  by  further  application  of  Sand¬ 
meyer’s  reaction  gives  3 -methyl'phthalonitmle,  colourless  needles, 
m.  p.  143°,  from  which  3-methylphthalimide,  m.  p.  189 — 190°,  is 
prepared  by  the  action  of  sulphuric  acid.  Attempts  to  hydrolyse 
3-nitro-o-toiuonitrile  directly  to  the  acid  were  unsuccessful,  but  it  is 
transformed  by  sulphuric  acid  into*  %-nitro-o-toluamide ,  delicate 
needles,  m.  p.  158°,  which  is  readily  converted  by  Bouveault’s 
method  into  3-nitro-o-toluic  acid,  long,  colourless  needles  or  short 
rods,  m.  p.  151—152°  [the  sodium  (  +  3'5H20),  barium  (  +  3H20), 
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and  silver  salts  are  described].  The  acid  cannot  be  directly  esteri- 
fied  by  methyl  alcohol  and  hydrogen  chloride,  but  the  methyl 
(needles  and  leaflets,  m.  p.  50°)  and  ethyl  (oily)  esters  are  readily 
prepared  by  the  action  of  the  requisite  alcohol  on  the  acid  chloride , 
m .  p.  41°.  3-Nitro-o-toluic  anhydride  forms  six-sided  plates,  m.  p. 
174°. 

3-Nitro-o-tolu  amide  is  converted  by  prolonged  treatment  with 
boiling  hydriodic  acid  into>  carbon  dioxide  and  ?rc-toluidine ;  when 
reduced  with  tin  and  hydrochloric  acid  it  yields  3-methylbenziso- 
oxazole-3~oney  slender  needles,  m.  p.  119 — 120°  (decomp.),  m-tolu- 
idine  hydrochloride,  and  3~amino-o-toluic  acid  hydrochloride ;  the 
free  acid ,  needles,  m.  p.  125 — 126°  (decomp.),  may  also  be  prepared 
by  reduction  of  the  nitro-acid  with  ferrous  sulphate  in  ammoniacal 
solution.  When  heated  with  formamide,  it  is  converted  into 

5- ?nethylquinazole-A-one ,  long  needles,  m.  p.  224°. 

Ethyl  nitrotoluoylmalonate ,  C6H3Me(N02)  •C0,CH(C02Et)2, 
prisms,  m.  p.  60°,  is  prepared  by  the  action  of  3-nitro-o-toluoyl 
chloride  on  ethyl  sodiomalonate,  and  yields  a  'potassium  derivative, 
C^Hlf>07ISrK,  yellow,  silky  needles.  When  boiled  with  hydriodic 
acid  and  red  phosphorus,  it  gives  2  'A-dihydroxyhS-methylquinolinc, 
microcrystalline  powder,  which  does  not  melt  at  300°,  and  is  con¬ 
verted  by  phosphoryl  chloride  into  2  : 4-dichloro-5-methylquinoline, 
long,  slender  needles,  m.  p.  132°.  Treatment  with  tin  and  fuming 
hydrochloric  acid  transforms  the  diehloro-base  into>  a  mixture  of 
b-methyltetrabydroquinoline  hydrochloride ,  needles  and  leaflets, 
m.  p.  238 — 240°  (the  m£/*o$o-derivative  of  the  tetrahydro-base  crys¬ 
tallises  in  shining,  oblique  prisms,  m.  p.  69 — 70°),  and  5-methyl- 
quinoline,  b.  p.  263 — 264°/753  mm.,  264 — 265°/ 765  mm.  (picrate, 
m.  p.  218 — 219°,  methiodide,  lemon-yellow  needles  and  plates,  m.  p. 
197°  after  softening  at  193°) ;  the  latter  base  can  also  be  obtained 
in  small  yield  by  distilling  2  : 4-dihydroxy~5-methylquinoline  with 
zinc  dust. 

The  following  details  of  previously  undescribed  nitro-  and  amino- 
toluonitriles  are  given.  5-Nitro-o-toluonitrile  (compare  Mayer, 
loc.  tit.),  prepared  from  5-nitro-o-toluidine  in  the  manner  used 
for  the  3-isomeride,  forms  colourless  leaflets,  m.  p.  100°,  which  are 
readily  hydrolysed  by  a  mixture  of  glacial  acetic  and  fuming  hydro¬ 
chloric  acids  at  165°,  to  5-nitro-o-toluic  acid,  m.  p.  152- — 153°.  The 
nitro-nitrile  is  readily  reduced  bv  stannous  chloride  and  hydro¬ 
chloric  acid  to  3-amino-o-toluonitrile ,  rhombic  crystals,  m.  p.  90°. 

6- Nitro-m-toluonitrile,  m.  p.  80°,  is  similarly  reduced  to  3-amino- 

m-toluonitrile ,  long,  colourless  needles,  m.  p.  95°.  5-Nitro-m-tolvo- 
n  it  rile,  needles,  m.  p.  104 — 105°,  is  prepared  by  the  action  of 
thionyl  chloride  on  the  corresponding  amide ,  small  needles,  m.  p. 
164—165°  (trom  5-nitro-m-toluovl  chloride  and  ammonia  in  ethereal 
solution)  ;  5-amino-m-t  ol  no  nitrile  forms  needles,  m.  p.  75°  (the 
hydrochloride  is  slowly  volatile  at  100°).  2-Nitro-m-toluonitrile, 
m.  p.  84°,  is  reduced  by  hydriodic  acid  or  ammonium  sulphide  to 
2-amino~m -toluamide,  m.  p.  149°;  bv  stannous  chloride  and  hydro¬ 
chloric  acid  to  2- amino-m-toluonitrile ,  m.  p.  38°.  II.  W. 
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A  Novel  Application  of  Bromine  Water  in  Synthetic 
Organic  Chemistry,  John  Read  and  Margaret  Mary 
Williams  (,/.  Proc .  Boy.  Soc.  N.S.  Wales,  1917,  51,  558 — 564).— 
It  has  previously  been  shown  (T.,  1917,  111,  240)  that  ethylene 
reacts  directly  with  bromine  water  to  give  a  good  yield  of  ethylene 
bromohydrin.  In  the  same  way  when  air  charged  with  bromine 
vapour  is  passed  through  a  suspension  of  cinnamic  acid  in  ice-cold 
water  kept  well  stirred,  a  yield  of  over  80%  of  a-bromo-/?-phenyl- 
hydracrylic  acid  is  obtained,  the  other  product  being  a£-dibromo-j3- 
phenylpropionic  acid.  If  the  cinnamic  acid  is  replaced  by  sodium 
cinnamate  only  53%  of  the  bromohydrin  is  obtained,  and  there  is  a 
third  product,  namely,  /3-b rom os ty r ene,  which  accounts  for  42' 6% 
of  the  sodium  cinnamate  used.  W.  G, 


Fluorocinnamic  Acid.  F.  S  warts  (Bull.  Soc.  chim ., 
1919,  [iv],  25,  325 — 335). — -When  benzaldehyde  is  slowly  added  to 
methyl  duoroacetate  in  the  presence  of  sodium,  the  mixture  being 
cooled  below  0°,  the  principal  product  is  methyl  fluorocinnamate , 
m.  p.  25°,  b.  p.  138°/23  mm.,  D54*2  1*17258.  It  is  readily  saponified 
by  aqueous  potassium  hydroxide,  giving  the  potassium  salt,  from 
which,  on  acidifying,  fluorocinnamic  acid,  m.  p.  157*6°  (corr.),  b.  p. 
290°,  is  obtained.  It  yields  calcium ,  barium ,  and  silver  salts  and 
two  complex  iron  compounds  having  the  composition : 


and 


[Fe3(C9H6F02)6(0H)2]C9H7F03, 


Fluorocinnamic  acid  is  readily  brominated,  giving  arfltioro-afi- 
dibromo-fi-phenylpropionic  acid ,  m.  p.  161*8°,  giving  a  barium  salt 
and  a  methyl  ester,  m.  p.  120°  (corr.),  W.  G. 


Action  of  Ammonia  and  Amines  on  the  Substituted 
Carbamides  and  Urethanes.  I.  Carbonyldiurethane. 

F.  B.  Dains,  H.  W.  Greider,  and  C.  H.  Kidwell  (/.  Amer. 
Ghem.  Soc.,  1919,  41,  1004— 1013).— Carbonyldiurethane,  silky 
needles,  m.  p.  108°,  is  readily  prepared  by  the  addition  of  urethane 
(2  mols.)  and  pyridine  (2  mols.)  to  a  10%  solution  of  carbonyl 
chloride  in  benzene.  It  does  not  react  with  anhydrous  liquid 
ammonia,  but,  in  the  presence  of  a  little  water,  it  gives  carbeth- 
oxybiuret,  m.  p.  162 — 163°,  traces  of  biuret,  and  cyanuric  acid. 
No  reaction  occurs  with  cold  alcoholic  ammonia,  but  with  aqueous 
ammonia  (28%)  the  main  reaction  consists  in  the  hydrolysis  of  one 
of  the  carbet.hoxy-groups,  with  the  resulting  production  of  ethyl 
allophanate,  m,  p.  192°  (the  silver  salt  is  described);  at  the  same 
time,  carbethaxy -biuret  is  formed,  but,  being  unstable  in  the 
ammonia  solution,  appears  only  as  its  decomposition  product, 
cyanuric  acid ;  biuret  is  formed  only  to  a  very  limited  extent. 
Ethyl  allophanate  is  produced  in  80%  yield  when  ethyl  amine  is 
used. 
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The  course  of  the  action  of  aniline  on  carbonyldiur  ethane  depends 
largely  on  the  temperature  employed.  At  110 — 115°,  the  products 
are  diphenylbiuret,  m.  p.  210°,  and  phenylcarbethoxybiuret, 
NHPh*CO*NH’CO*NH’C02Et,  m.  p.  174°  (the  sodium  and  silver 
salts  are  described) ;  the  latter  yields  alcohol  when  dissolved  in 
sodium  hydroxide,  and  the  solution  on  acidification  gives  phenyl- 
fsocyanuric  acid,  fine  needles,  m.  p.  290 — 300°  for  different  pre¬ 
parations,  which  forms  a  silver  and  a  copper  salt.  (Phenylcarb- 
ethoxybiuret  and  phenyksocyanuric  acid,  together  with  phenyl- 
urethane  and  phenylallophanic  ester,  are  produced  by  the  action 
of  phenylcarbimide  on  urethane  at  130°.)  At  130 — 150°,  the  pro¬ 
ducts  are  phenylcarbethoxybiuret,  diphenylbiuret  in  a  larger  yield 
than  before,  and  carbonyldiphenyldicarbamide, 

CO(NH*CO*NHPh)2, 

m.  p.  211°.  At  170°,  a  little  phenylcarbamide,  m.  p.  147°,  and 
diphenylcarbamide,  m.  p.  235°,  are  also  formed,  and,  at  higher 
temperatures,  the  latter  becomes  the  main  product. 

With  o-toluidine  at  130°,  phenyldiurethane  yields  o -tolylcarb- 
ethoxybiuret ,  fine,  colourless  crystals,  m.  p.  155 — -156°  (from  which 
o-tolylisocyanuric  acid ,  colourless  needles,  which  do  not  melt  below 
300°,  and  yield  a  mono  -silver  salt,  is  obtained,  as  with  the  corre¬ 
sponding  phenyl  derivative),  di-o-tolylbiuret ,  needles,  m.  p. 
202 — -203°,  and  ethyl  o-tolylallophanate,  m.  p.  137°.  At  140°, 
the  products  are  otolylcarbethoxybiuret,  a  little  di-o-tolylcarb- 
amide,  and  carbonyldi-o-tolyldicarbamide,  m.  p.  186°.  At 
170—180°,  di-o-tolylbiuret,  carbonyldi-o-tolyldicarbamide,  di-o- 
tolylcarbamide,  m.  p.  248°,  and  o-tolylcarbamide,  m.  p.  188°,  are 
obtained.  Di-o-tolylcarbamide  is  the  only  substance  isolated  from 
experiments  at  200°. 

At  130 — 140°,  /8-naphthylamine  yields  mainly  fl-naphthylcarb- 
ethoxybiuret ,  colourless  needles,  m.  p.  196°  (P-naphthylisocyaniiric 
acid  has  m.  p.  290 — 291°),  with  small  amounts  of  carbonyldi-j8- 
naphthyldicarbamide,  m.  p.  293°.  a-Naphthylamine,  on  the  other 
hand,  yielded  at  ISO0,  mainly  di-a-naphthylca/rb amide,  m.  p.  280°; 
smaller  amounts  of  a~napkthylcarb ethoxybiuret ,  colourless  needles, 
m.  p.  198°  (a-naphthylisocyanuric  acid  has  m.  p.  290°),  and  of 
di-a-naphthylbivret ,  colourless  crystals,  m.  p.  278—279°,  were  also 
produced. 

The  reactivity  of  carbonyldiurethane  appears  to  be  dependent 
on  the  presence  of  the  carbonyl  group,  since  neither  methylene- 
diurethane  nor  the  substituted  methylenediur ethanes  form  metallic 
salts  or  react  with  amines.  Thus,  methylenediurethane  is  not 
attacked  by  aniline  at  130°,  traces  of  ammonia  are  evolved  at  160°, 
and  at  200°  only  a  little  diphenylcarbamide  is  obtained,  which 
results  from  the  slight  dissociation  of  the  urethane.  The  intro¬ 
duction  of  a  phenyl  group  in  the  methylene  radicle  does  not 
increase  the  reactivity  of  the  substance,  and,  similarly,  o-nitro - 
phenyhn  ethyl  enediur ethane,  colourless  crystals,  rrt.  p.  190°,  does 
not  give  an  amide  with  ammonia  or  with  aniline  at  temperatures 
up  to  200°.  H.  W. 
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Xylyloxyacetic  Acids.  W.  Gluud  and  P.  K.  Brener 
{Ges.  Abhand .  Kennt.  Kohle,  1917,  2,  257 — 260;  from  Ghem. 
Zentr 1919,  i,  626).— Since  the  tolyloxy  acetic  acids  are  useful  in 
the  separation  of  the  cresols  of  low  temperature  tars,  the  authors 
have  investigated  the  corresponding  compounds  of  the  xylenols. 
p -Xylyloxyacetic  acid ,  long,  slender  needles,  m.  p.  118°,  is  obtained 
in  35%  yield  by  the  action  of  chloroacetic  acid  on  2?-xylenol  in  the 
presence  of  aqueous  sodium  hydroxide.  The  sodium  salt  is 
described,  4-o -Xylyloxyacetic  acid ,  long,  colourless  needles  or 
thin,  rectangular  plates,  m,  p.  162*5°,  is  similarly  obtained  in  63% 
yield ;  the  sodium  salt  is  crystalline,  m- Xylyloxyacetic  acid , 
long,  white  needles,  m.  p.  141*6°,  is  prepared  in  51*5%  yield. 
'Ethyl  ^-tolyloxy acetate  is  obtained  from  ethyl  chloroacetate  and 
sodium  yr-tolyloxide ;  it  is  an  oil,  b.  p.  142 — 143°/ 11  mm.,  which 
is  converted  by  methyl-alcoholic  ammonia  into  p4 olylo xy acetamide , 
m.  p.  128°.  H.  W. 

Trimethylene  Disalicylate  and  Method  of  Preparing  the 
Same.  A.  M.  Clover  (IT.S.  Pat.  1,286,944). — Trimethylene  di¬ 
salicylate,  CHo(CH2*C02*C6H4*0H)2,  is  prepared  by  the  esterifica¬ 
tion  of  the  glycol  with  twice  its  weight  of  salicylic  acid  in  presence 
of  half  its  weight  of  concentrated  sulphuric  acid  at  a  temperature 
not  exceeding  100°.  Excess  of  unchanged  acid  is  removed  by 
washing  the  product  with  aqueous  sodium  carbonate  at  50°,  and 
the  ester,  which  solidifies  on  cooling,  is  purified  by  crystallisation. 
It  is  a  colourless,  odourless  substance  of  m.  p.  77°,  and  has  anti- 
rheumatic  properties.  G.  E.  M. 

Some  Aromatic  /?y-Unsaturated  Ketonic  Acids.  R. 

Ciusa  ( Gazzetta ,  1919,  49,  i,  164 — 171).— Descriptions  are  given 
of  a  number  of  unsaturated  ketonic  acids,  obtained  by  the  con¬ 
densation  of  pyruvic  acid  with  aromatic  aldehydes,  R*CHO  + 

ch3-co-co2h  -h2o  +  r-ch:ch-co*co2h. 

Benzylidenepyruvic  acid  (compare  A.,  1910,  i,  684)  gives  with 
phenylhydrazone  a  compound,  m.  p.  163—165°  (Erlenmeyer,  A., 
1903,  i,  698,  gave  m.  p.  158°;  1904,  i,  500),  which  dissolves  in  hot 
sodium  carbonate  solution,  yields  aniline  when  reduced  with  sodium 
amalgam,  and  is  converted  by  boiling  with  glacial  acetic  acid  in  a 
reflux  apparatus  into  a  compound ,  m.  p.  195°  (decomp.),  answer¬ 
ing  to  Knorr’s  pyrazoline  reaction ;  it  must,  therefore,  be  regarded 
as  a  true  phenylhydrazone.  The  acid  yields  a  dibromide, 
CHPhBr*CHBr*CO*C02H,  m.  p.  124°  (Erlenmeyer,  loc.  cit.y  gave 
m.  p.  138°,  decomp.),  decomposing  at  166°.  Benzylidenepyruvic 
acid  p-nitrophenvlhydrazone  gives  a  crystalline  sodium  salt,  which 
has  been  analysed. 

Cinnamylidenepyruvic  acid  {loc,  cit. ;  also  Erlenmeyer,  loc .  cit.) 
yields  a  methyl  ester,  C13H1203,  m.  p.  126°,  and  a  tetrabromide , 
CHPhBr*fCHBr]3*C0*C09H,  which  forms  white  needles,  turning 
red  at  200°  m.  p.  218°.  The  ethyl  ester  forms  (1)  a  tetra¬ 
bromide,  C11H1403Br4,  white  needles,  m.  p.  118°,  and  a  dibromide , 
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C14H1403Br2,  yellow  needles,  m.  p.  86°.  The  phenylhydrazones  of 
the  acid  and  of  its  ethyl  ester  exhibit  the  behaviour  of  true 
hydrazones. 

m-Nitrobenzylidenepyruvic  acid,  m.  p.  111°  (compare  Baeyer  and 
Drewsen,  A.,  1883,  341),  forms  a  sodium  salt  (-f-H20)  and  a 
dibromide ,  NO2*C0H4*[CHBr]2*CO*CO2H,  which  crystallises  in 
long,  silky  needles,  m.  p.  64°. 

p-iV i t rob enzylidenepyruvic  acid ,  C10H7O5N,  forms  shining,  white 
needles,  m.  p.  117°.  The  dihromide>  NOo'CgH^CHBrJ^CO'COgH, 
crystallises  in  white  needles,  m.  p.  78°. 

Anisylidenepyruvic  acid ,  O  M  e  *  C  C)H  4  •  C  H !  C  H  •  C  O  *  C  02H ,  forms 
yellow  needles,  m.  p.  81°,  and  crystallises  from  alcohol  with 
IjEt-OH.  Its  sodium  salt  and  its  dibromide ,  CnH10O4Br2,  crystal¬ 
lising  in  white  scales,  m.  p.  125°,  were  prepared. 

The  compound,  m.  p.  137 — -138°,  described  by  Ryan  and  Dunlea 
(A.,  1913,  i,  1067)  as  5-phenyl -3 -styryKsooxazole  is  probably  the 
3 -ph eny  1  - 5 ~s  ty  ry  1  isoo x a z ol e  obtained  by  the  author  and  Terni  (A., 
1911,  i,  918),  since  the  action  of  hydroxylamine  on  cinnamoyl- 
benzoylmethane  may  result  in  the  formation  of  two  isomeric  iso- 
oxazoles.  T.  H.  P. 

The  Isomeric  Tropic  Acids.  Alex.  McKenzie  and  John 
Kerfoot  Wood  (T.,  1919,  115,  828—840). 

Preparation  of  1  :  6-Dihydroxynaphthoyl-o-benzoic  Acid 
and  its  Salts.  Gesellschaft  for  Ghemische  Industrie  in  Basel 
(D.R.-P.  311213;  from  Chem.  Zentr 1919,  ii,  586).— 1  : 6-Dihydr- 
oxynaphthalene  is  condensed  with  phthalic  anhydride  or  phthalic 
acid  in  the  presence  of  boric  acid,  and  the  acid  is  converted  into 
its  metallic  salts  by  the  usual  methods ;  the  presence  of  boric  acid 
causes  the  reaction  to  result  chiefly  in  the  production  of  1 : 6-dihydr- 
oxynaphthoyl-o-benzoic  acid ,  whilst  in  the  absence  of  a  condensing 
agent  or  in  the  presence  of  substances  such  as  zinc  chloride, 
phthaleins  are  mainly  or  exclusively  formed.  1 : 6-Dihydroxy- 
naphthoyl-o-benzoic  acid  forms  coarse  crystals,  m.  p.  226 — 227°. 
The  following  salts  are  described :  monosodium  salt,  pale  yellow, 
flat  prisms;  the  disodium  salt  is  hygroscopic;  monopotassium  salt, 
yellow,  rhombic  or  prismatic  crystals;  the  dipotassium  salt  is 
sparingly  soluble  in  alcohol  or  water ;  monocalcium  salt,  pale  yellow, 
coarse  crystals;  lead  salt,  yellow,  powdery  precipitate;  copper  salt, 
green  powder.  1  : 6-Dihydroxynaphthoyl-o-benzoic  acid  and  its 
salts  have  a  very  sweet  taste,  whilst  the  corresponding  1: 5 -com¬ 
pound  and  its  derivatives  are  tasteless.  The  new  acid  and  its  salts 
form  a  substitute  for  sugar  and  other  sweetening  agents,  and  also 
intermediate  substances  for  the  manufacture  of  dyes.  When 
printed,  as  for  chrome  colours,  1  : 6-dihydroxynaphthoyl-o-benzoic 
acid  gives  bright  greenish-yellow  shades  on  cotton  and  wool  which 
are  fast  to  light  and  washing,  whilst  the  corresponding  1: 5-acid 
yields  orange  shades  which  are  much  less  fast  to  light.  H.  W. 
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The  cycloPro'psme  Series.  E.  P.  Kohler  and  T.  L.  Davis 
(J.  Amer.  Chem.  Soc.,  1919,  41,  992— 1001.  Compare  A.,  1917, 
i,  ,566,  570;  1918,  i,  72). — One  of  the  most  characteristic  properties 
of  cyclopropane  derivatives  is  the  ease  with  which  the  ring  is 
opened  by  alkyl  oxides,  with  the  production  of  a  metallic  derivative 
of  an  isomeric  ethylenic  ester.  The  action  has  been  ascribed  to 
the  addition  of  the  alkyloxide,  followed  by  elimination  of  alcohol. 
In  the  present  instance,  the  behaviour  of  methyl  2-phenyl- 3 -methy h 
3-benzoylcyc£opropanedicarboxylate  has  been  investigated,  since  the 
elimination  of  alcohol  is  here  impossible  owing  to  the  presence  of 
the  methyl  group  in  position  3;  the  substance,  however,  does  not 
appear  to  be  appreciably  affected  by  sodium  methoxide. 

The  condensation  of  phenyl  a-methylstyryl  ketone  and  methyl 
malonate  is  best  effected  by  means  of  a  solution  of  sodium  in  dry 
methyl  alcohol  at  the  temperature  of  the  steam-bath ;  the  product 
consists  of  a  mixture  of  the  two  stereoisomeric  forms  of  methyl 
■ y-benzoyl-$~phenylpropylmalonate , 

C0Ph-CHMe-CHPh-CH(C02Me)2 
(m.  p.’s  91 — 93°  and  88 — 90°  respectively),  in  addition  to  a  con¬ 
siderable  amount  of  oil.  Each  of  the  esters  can  be  hydrolysed  to 
the  corresponding  acid  (m.  p.  about  160°,  and  thick  needles,  m.  p. 
67°,  respectively),  from  which  the  y-benzoyl-$-phenylvaleric  acids 
(silky  needles,  m.  p.  115- — 417°,  and  small,  transparent  needles, 
m.  p.  92 — 93°)  are  obtained  by  elimination  of  carbon  dioxide; 
when  treated  with  methyl  alcohol  and  hydrogen  chloride,  these  two 
acids'  yield  the  same  methyl  ester,  large,  rhomb-shaped  prisms, 
m.  p.  92°  (which  probably  has  the  same  configuration  as  the  dibasic 
ester,  m.  p.  92°),  whilst  with  bromine  in  carbon  tetrachloride  solu¬ 
tion  they  give  y-bromo-y-benzoyl-$-phenylvaleric  acid ,  fine  needles, 
m.  p.  about  160°  (decomp.),  from  which  y-benzoyl-p-phenyl-y- 
methylbuty  redact  one,  fiat,  six-sided  plates,  m.  p.  93°,  is  obtained 
by  the  action  of  sodium  carbonate. 

The  stereoisomeric  methyl  y-benzoyl-jS-phenylpropylmalonates 
readily  react  with  bromine,  yielding  the  same  products,  namely,  a 
small  amount  of  methyl  y-bromo-y-benzoyl-fS-phenylpropylmalonate , 
short,  coarse  needles,  m.  p.  114 — 115°,  and  an  oil;  the  position  of 
the  bromine  atom  in  the  solid  compound  is  deduced  from  its  con¬ 
version  into  methyl-  y-h  enzoyl-fi- phenyl-  y-m  e  t  hylb  u  tyrola  c  t  on  e- 
carh oxylate ,  colourless  plates,  m.  p.  85°,  when  heated,  and  the 
identity  of  this  substance  with  that  obtained  by  the  half-hydrolysis 
of  the  saturated  ketonic  ester  and  the  action  of  bromine  on  the 


ester-acid.  The  action  of  potassium  acetate  on  methyl  y-bromo- 


y-benzoyl-j8-phenylpropylmalonate  yields 
ph  e  nyl-3-m  e  t  hylopAopropan  edicar  b  o  xyla  te, 


methyl  3-benzoyl -2- 

(co<m»)=c<& 


narrow  prisms,  m.  p.  101°,  which  is  not  oxidised  by  permanganate, 
but  is  readily  reduced  by  zinc  dust  and  acetic  acid,  yielding  the 
saturated  ester,  m.  p.  91 — 93°,  as  sole  product  of  the  action.  The 
ester  acid,  unlike  the  derivatives  of  cyclopropane  previously  studied, 
is  insensitive  to  alkyl  oxides  except  in  the  presence  of  moisture, 
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when  it  is  hydrolysed  to  the  corresponding  acid  ester ,  three-sided 
prisms,  m.  p.  162°.  o~Benzoyl~2-phettyl~3-methylcyclopropanedi • 
carboxylic  acid ,  needles,  in.  p.  176 — 178°  (decomp.),  is  obtained 
by  complete  hydrolysis  of  the  corresponding  ester,  into  which  it  is 
reconverted  through  the  silver  salt;  when  treated  with  methyl 
alcohol  and  hydrogen  chloride,  on  the  other  hand,  the  sole  product 
is  a  very  stable,  crystalline  compound ,  m.  p.  158*5 — 

159*5°. 

The  oily  material  obtained  during  the  bromination  of  the  methyl 
•y-benzoyl-jS-phenylpropylmalonates  wTas  treated  with  potassium 
acetate,  whereby  a  small  further  quantity  of  the  cyc/opropane 
ester  already  described,  and  an  ethylenic  isomeride,  stout  needles, 
in.  ]i.  129 — 131°,  were  isolated;  the  latter  is  not  reduced  by  zinc 
dust  and  acetic  acid,  and  hence  is  not  a  cyclopropane  derivative. 
Its  most  characteristic  projierty  is  the  readiness  with  which  it  is 
transformed  by  bases  or  mineral  acids  into  an  isomeric  ester , 
hexagonal  plates,  m.  p.  145°.  On  hydrolysis,  it  yields  an  ester 
acid ,  needles,  m.  p.  about  189°  (decomp.),  and  a  dibasic  acid, 
needles,  m.  p.  about  180°  (decomp.);  these  compounds,  however, 
are  probably  derivatives  of  the  ester,  m.  p.  145°,  since  this  ester 
is  obtained  when  the  acid  is  esterified  either  by  the  silver  salt 
method  or  by  methyl  alcohol  and  hydrogen  chloride.  H.  W. 


Condensation  of  Phenyl  /?-Aminoethyl  Ketone  with  Nitro- 
malonaldehy de .  William  J.  Hale  and  Edgar  C.  Britton  ( J , 
Amer.  Chem.  Soe.7  1919,  41,  1020 — 1026). — In  continuation  of  the 
work  of  Hale  and  Hoyt  (A.,  1916,  i,  71)  and  of  Hale  and  Honan 
(this  vol.,  i,  ),  the  condensation  of  sodium  nitromalonaldehyde 
with  a  methylene  group  activated  by  the  presence  of  a  neighbour¬ 
ing  carbonyl  group  has  been  studied. 

a-N  itro-fi-b  enzoylethylaminoacr aldehyde , 

C0Ph*CH2*CH2*NH*CH:C(N02)#CH0, 
small  prisms,  m.  p.  153°,  is  readily  produced  when  an  aqueous  solu¬ 
tion  of  molar  quantities  of  sodium  nitromalonaldehyde  and  phenyl 
0-aminoethyl  ketone  hydrochloride  is  maintained  at  50°  for  some 
hours.  When  twice  the  relative  amount  of  the  amino-ketone 


hydrochloride  is  used  and  the  solution  is  treated  with  a  little  sodium 
hydroxide,  j£J- nitro-a-benzoylethylamino-y-b  enzoylethylimino pro¬ 

pylene,  C0Ph*[CH2]2-NH-CH:C(N02)-CH:N-[CH2]2-C0Ph,  colour¬ 
less  clusters  of  needles,  m.  p.  145°  ( platimchloride}  m.  p.  208°),  is 
produced,  which  is  decomposed  by  boiling  concentrated  hydro¬ 
chloric  acid  into  the  nitroacraldehyde,  m.  p.  153°,  and  phenyl 
jS-aminoethyl  ketone;  the  compound  can  also  be  obtained  by  addi¬ 
tion  of  sodium  hydroxide  to  an  aqueous  solution  of  the  nitroacr¬ 
aldehyde.  k-NitroS-phenacylpyrrole,  CH‘C(  ch,oop.>nh’ 


is  formed  by  the  condensation  of  phenyl  /3-aminoethyl  ketone 
hydrochloride  and  sodium  nitromalonaldehyde  in  aqueous-alcoholic 
solution  in  the  presence  of  sodium  hydroxide,  or  from  benzoylethyl- 
aminonitroacr aldehyde  under  similar  conditions ;  it  forms  small, 
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lemon-yellow  prisms,  m.  p.  170°  (the  platiniehloride  decomposes 
above  300°  without  melting).  Attempts  to  oxidise  the  substance 
to  a  nitropyrrolecarboxylic  acid  were  unsuccessful.  The  yield  of 
the  pyrrole  derivative  is  only  moderate,  and  the  alkaline  mother 
liquors  from  the  preparation  yield,  on  acidification,  a  red, 
amorphous  precipitate,  decomposing  between  127°  and  132°,  which 
appears  to  consist  of  3-nitro-5-ammo-l-ben2oylcyclopentadienCj 
CoPlrC.CfcL 

nib- c:ch^ 


Condensation  of  Deoxybenzoin  and  Aldehydes.  Ananba 
Kisore  Das  and  Brojendra  Nath  Ghosh  (T.,  1919,  115, 
817 — 820). 


Condensation  of  Deoxybenzoin  with  Aromatic  Aldehydes. 

Bawa  Kartar  Singh  and  Jatindra  Kumar  Mazumdar  (T.,  1919, 
115,  821—825). 

Action  of  Potassium  Ferricyanide  on  Alizarin  in  Alkaline 
Solution.  II.  B.  Scholl  and  A.  Zinke  (Ber.,  1919,  52,  [A], 
1142 — 1160.  Compare  this  vol.,  i,  25). — Addition  of  bromine  to 
hydroxynaphthaquinonylvinylgiyoxylic  acid  leads  to  the  formation 
of  f$-[2-hydro xy- 1  :  4 -ruvphthaqiiinonyl  - 3 -viny Igly oxy U c  avid  di¬ 
bromide  (I),  m.  p.  about  150°  (decomp.)  after  softening  at  about 
83°,  which  slowly  loses  hydrogen  bromide  at  the  ordinary  tempera¬ 
ture  and  forms  a  mixture  of  cumarinoid  (a)  (II)  and  cumarmd  (0) 


0 


/\/\ 


OH 

CHBr*CH£r*CO«COaH 


U 


(I-) 


,OH 

jC=C-CO-GO„H 
II  Br 


(II.) 


(III.) 


fi-[2-hydroxy-l  :  4rnaph t haq uino?iyl-3 ]-a- h romo  vinyl  glyoxylic  acids 

(III),  which  could  not  be  separated  owing 
to  their  instability. 

qjtj  Ciimaroid  Series . — Methyl  ft-[2-hydr- 

|  £ oxy- 1  :  Mnaph t haqui n onyl- 3 ]-aA ro m o vinyl- 

l  ,  (jlyoxylate,  yellow  prisms,  m.  p.  217° 
II  CO*C00H  (decomp.),  is  obtained  mixed  with  methyl 
naphthafurylquinonylglyoxylate  by  the 
action  of  boiling  methyl  alcohol  on  the 
crude  dibromide;  the  acetyl  derivative  forms  pale  yellow,  shining 
leaflets,  m.  p.  188 — 189°.  The  ethyl  ester  has  m.  p.  158°. 
Cautious  hydrolysis  of  the  methyl  ester  yields  the  corresponding 
acid,  m.  p.  171—172°  (decomp.)  after  previous  darkening  and 
softening,  which  is  transformed  by  boiling  water  into  naphtha- 
furanquinone  (see  later),  and  by  boiling  xylene  into  a  crystalline 
acid,  m.  p.  about-  251 — 252°.  When  heated  alone  at  100°  or  with 
alcohol,  it  is  converted  into  broinobenzcumarinquinone.  When 
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treated  with  methyl  alcohol  and  hydrogen  chloride,  it  re-forms  the 
methyl  ester,  in.  p.  21 G — 217°.  Methyl  fi- naphth-afuryl-%  \&-quin- 

one-l-ylyoxylate  (annexed  formula) 
crystallises  in  reddish-yellow  needles, 
m.  p.  222 — 223°,  whilst  the  correspond¬ 
ing  ethyl  ester  forms  reddish-yellow 
needles,  m.  p.  187°  ( phetiylhydrazone ., 
brown  needles,  m.  p.  about  208 — 210°) ; 
the  latter  is  oxidised  by  dilute  nitric 
acid  at  200°  to  phthalic  acid.  The 
esters  are  converted  by  methyl-alcoholic  potassium  hydroxide  into 
a  green  salt,  which  is  rapidly  oxidised  by  air  to  a  red  salt,  the 
latter  being  derived  from  naphthafuranquinonecarboxylic  acid 

(annexed  formula),  the  former  from  its 
q  dihydro-derivative.  The  acid  itself  forms  red 

^  crystals,  m.  p.  298°,  and  yields  a  sodium  salt 

C02H  which  dissolves  sparingly  in  water.  When 
distilled  alone  or,  preferably,  with  lime,  it 
passes  into  fi-naphthafuran-Z  :S-quinone  (3:4- 
ph  thalylfuran) ,  m.  p.  210°,  which  is  also 
obtained  by  boiling  crude  hydroxynaphtha- 
quinonylbromovinylglyoxylic  acid  or  pure  /3-hydroxynaphtha- 
quinonyl-a-bromovinylglyoxylic  acid  with  water.  It  yields  a  mono - 
phenylhydrazone ,  purple  needles,  m.  p.  158 — 159°,  and  a  dibromide , 
reddish-yellow  crystals,  m.  p.  112—114°  (decoinp.),  after  previous 
softening,  which  slowly  loses  hydrogen  bromide  at  the  ordinary 
temperature.  When  boiled  with  glacial  acetic  acid,  the  dibromide 
is  converted  into  a  mixture  of  1-  and  2-bromonaphthafuranquin - 
ones,  yellowish-red  leaflets  and  red  needles,  m.  p.  167 — 168°,  after 
much  softening. 

Series . — 4  :  b-Benzcumarin- 3  :  6~quinone  (3  :  4- 
phthalyl-a-pyrone)  (annexed  formula),  brownish- 
yellow  crystals,  m.  p.  214 — -215°,  is  obtained  by 
cautiously  heating  silver  hydroxynaphtha- 
]CO  quinonylvinylglyoxylate  in  a  current  of  carbon 
dioxide.  1-BromoA  :  5  -  h  e  nzc  urn  a  rin- 3  :  6  -  in  o  n  e 
is  prepared  by  the  action  of  boiling  alcohol  on 
crude  hydroxynaphthaquinonylbromovinylgly- 
oxylic  acid ;  it  forms  yellowish-brown  needles, 

m.  p.  224 — >225°. 

2  :  2-Dibromo-l  :  3-diketohydrindene,  m.  p.  175 — 177°,  is  obtained 
by  the  action  of  an  excess  of  boiling  bromine  water  on  hydroxy- 
naphthaquinonylvinylglyoxylic  acid.  H.  W. 


C  umarinoid 


The  Basic  Properties  of  Phenanthraquinone .  Joseph 
Knox  and  Helen  Reid  Will  (T.,  1919,  115,  850 — 852). 

Studies  in  the  Camphane  Series .  XXXVII.  Aryl  Deriv¬ 
atives  of  Imino-  and  Amino  camphor.  Martin  Onslow 
Forster  and  Hans  Spinner  (T.,  1919,  115,  889—895). 
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Ozonisation  of  upoBornylene  and  of  the  different 
Fenchenes.  Constitution  of  these  Hydrocarbons,  It.  H. 

Roschier  (Acad.  Set.  Feunicae ,  1919,  [A],  10,  1 — 83;  from  Chem. 
Zentr.,  1919,  i,  726 — 730.  Compare  Komppa  and  Hentikka,  A., 
1912,  i,  278;  1914,  i,  557). — ttpoBornylene  is  a  mixture  of  two 
isomeric  hydrocarbons,  one  of  which  is  the  actual  a^ofoornylene  (I), 
whilst  the  other  is  tricyclic  a^ocyclene  (II).  Fenchene  is  a  mix¬ 
ture  of  at  least  five  terpenes,  two  of  which  are  semicyclic,  two 
endocyclic,  and  one  tricyclic.  Ozonisation  of  Z-fenchene 
(Wallach’s  ZZZ-f  enchene)  has  confirmed  the  formula  (III)  for  it, 
whilst  the  formula  IV  may  be  ascribed  with  certainty  to 
j8-f  enchene  (Wallach’s  ZT^-f  enchene  and  Semmler’s  isol enchene) . 
The  fenchene,  b.  p.  145 — 147°,  is  mainly  ring-unsaturated,  and 
probably  has  the  constitution  (V).  The  fenchene  of  lowest  boil¬ 
ing  point  is  identical  with  Semmler's  isoallol enchene  (VI).  A 
small  amount  of  cycZofenchene  (VII)  identical  with  Aschan’s 
^-pinolene  is  contained  in  the  fractions  of  fenchene  of  lowest  boil¬ 
ing  point. 

CIF-CH - Oil 

I 

OMe« 

i 

CH2~0H - CH 

(I.) 


CHrCH - CH2 

j  CMe2 
CH — i - CH 

\  I 

V 

CH 

(II.) 


CH,-CH - CH, 

!  2  I  2 

OMe,, 

I  2 

oh2~ch — c:ch 


(hi.) 


Me2C - CH - CH2 

ch2 

oh2 — ch — c:ch2 

(IV.) 

Me9C - CH - CH 

1  |i 

0  Ho 

i  !i 

CH2— CMb - CH 

(VI.) 


Me,C - CH - CH 

CH,  || 

I  :l 

CH2--CH - CMe 

(V.) 


Me,C - CH- 

I 

<JH2 

CH - - 


-ch2 

I 

i 

t 

-CH 


CMe 

(VII.) 


apoBornylene  was  prepared  from  cainphenilole  by  the  xanthate 
method  and  from  camphenilone  through  the  dichloride;  the  pro¬ 
duct  obtained  by  the  first  method  was  a  completely  solid,  viscous, 
camphoraceous  mass,  m.  p.  38°,  b.  p.  138°/ 760  mm.,  whilst  that 
obtained  by  the  second  process,  b.  p.  138 — 139°,  was  oily  at  the 
ordinary  temperature,  but  solidified  when  moderately  cooled. 
Attempts  to  prepare  a^obornylene  by  the  distillation  of 
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camphenilylamine  phosphate  in  a  current  of  carbon  dioxide  were 
unsuccessful,  the  original  amine  being  recovered.  Ozonisation  of 
apobornylene  yielded  a  normal  ozonide ,  C9H1403,  voluminous, 
white  powTder,  m.  p.  55°  (decomp.),  which  became  transformed  into 
a  brown  oil  after  some  months;  it  decomposes  quietly  when  heated. 
Fission  of  the  ozonide  by  warming  its  solution  in  acetic  acid  yielded 
mainly  three  fractions;  the  most  volatile  was  an  oil,  which  did  not 
reduce  Fehling’s  solution,  gave  no  semicarbazone,  and  probably 
consisted  of  apo cyclene  acetate.  The  middle  fraction  was  aldehydic, 
but  contained  some  peroxide;  it  could  not  be  purified  by  means  of 
a  crystalline  semicarbazone.  The  apo bornylenedialdehyde  was  so 
unstable  that  it  became  resinified  for  the  most  part  during  dis¬ 
tillation,  and  was  converted  into  apocamphoric  acid  by  treatment 
with  potassium  carbonate.  apoCamphoric  anhydride,  in.  p. 
174 — 175°,  was  obtained  from  the  least  volatile  fraction. 

When  the  ozonide  of  apobornylene  obtained  from  camphenylone 
dichloride  was  decomposed  in  acetic  acid  solution  and  the  latter 
was  distilled,  the  distillate  was  found  to  contain  apo  cyclene 
(20 — 30%  of  the  apobornylene  taken) ;  the  latter  is  not  attacked 
by  ozone,  and  is  extraordinarily  stable  towards  permanganate.  It 
is  a  readily  volatile,  crystalline  substance  with  a  sweetish,  but 
rather  irritating,  odour.  It  has  m.  p.  42*5 — 43°,  b.  p.  138 — 139°/ 
764  mm.,  Df  0*8710,  n 1*45144,  mol.  ref.  37*80  (calc,  for  tri¬ 
cyclic,  C9Hu,  37*16),  nf  1*44910,  nf  1*45686,  nf  1*46190.  apo - 
Bornylene,  obtained  by  the  xanthate  process,  contained  62%  of 
apocyclene.  Treatment  with  acetic  acid  in  the  presence  of 
sulphuric  acid  converted  apocyclene  into  the  acetate,  b.  p.  81 — 82°/ 
8  mm.,  DJ°  0*9971,  n ?  1*4623,  nf  1*4601,  nf  1*4729.  It  was 
hydrolysed  to  an  alcohol,  which  was  not  obtained  in  a  state  of 
purity  owing  to  lack  of  material,  but  which  was  identified  as 
0-fenchocamphorol  by  its  oxidation  through  jS-fenchocamphorone 
to  apoi enchocamphoric  acid;  the  latter  could  be  separated  into 
frarcs-apofenchocamphoric  acid,  m.  p.  144 — 145°,  and  jS-fencho- 
camphorone,  m.  p.  60 — 63°,  characterised  by  its  semicarbazone, 
m.  p.  200—201°. 

The  a-fenchene  was  obtained  from  fenchyl  chloride,  and  had 
b.  p.  155—160°,  D7'5  0*8670,  rig'*  1*46729,  o? -32*32.  The 
ozonide  was  a  viscous,  colourless  oil  which  did  not  explode  when 
heated,  and  contained  more  highly  oxygenated  products  than 
the  normal  ozonide.  After  fission,  it  yielded  about  50%  of 
a-fenchocamphorone  (identical  with  Wallaces  Zh£-fenchocamphor- 
one),  b.  p.  198 — 200°  (semicarbazone,  m.  p.  220 — 221°).  In  addi¬ 
tion,  there  were  formed  a  neutral,  aldehydic,  yellow  oil,  b.  p. 
120—133°,  which  could  not  be  purified,  and  a-fenchenylanie  acid 
(7  :  7-dimethyl-l  :  2  :  2-&icyeZoheptane-2-earboxylic  acid),  m.  p. 
71*5—72°.  The  zinc  salt  is  less  soluble  in  hot  than  in  cold  water; 
the  anilide  forms  silky  needles,  m.  p.  149*5 — 150°. 

The  specimen  of  /3-fenchene  employed  was  obtained  bv  distilla¬ 
tion  of  r-fenchyl  alcohol  with  potassium  or  sodium  hydrogen 
sulphate  in  a  current  of  carbon  dioxide.  It  was  separated  into 
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three  fractions  by  repeated  distillation,  the  most  volatile  of  which 
was  purely  endocyclic,  the  least  volatile  purely  semicyclic,  accord¬ 
ing  to  optical  analysis;  j3~ fenchene  was  contained  in  the  fraction, 
b.  p.  151 — 153°.  fi-Fenchene  ozonide  forms  a  viscous,  syrupy  oil 
which  contains  more  highly  oxygenated  products  than  the  normal 
ozonide.  Fission  yielded  impure  fenchocamphorone,  which  was 
identified  by  its  semicarbazone,  m.  p.  193 — 195°;  further  oxidation 
of  the  liquid  ketone  led  to  the  isolation  of  a  little  apoc amphoric 
anhydride  (thus  proving  the  presence  of  a-fenchocamphorone  as 
impurity),  and  mainly  to  apofenchocamphoric  acid  (4 : 4-dimethyl- 
cpc^opentane-1 : 3-dicarboxylic  acid),  prisms  or  monoclinic  plates, 
m.  p.  144 — 145°;  since  the  acid  cannot  be  converted  into  an 
anhydride  in  the  usual  manner,  it  must  be  a  trans-form;  the  zinc 
salt,  which  is  less  soluble  in  hot  than  in  cold  water,  is  very 
characteristic. 

The  intermediate  fraction  of  the  hydrocarbon  mixture,  b.  p. 
145 — 147°,  behaved  on  ozonisation  as  a  compound  unsaturated  in 
the  ring.  It  is  a  mixture  of  two  hydrocarbons,  one  of  which  is 
isoallo fenchene  (VI),  whilst  the  other  probably  has  the  constitution 
V.  Fission  of  the  ozonide  yielded  mainly  a  dialdehyde  and  a 
keto-acid.  The  dialdehyde,  C10H16O2,  is  a  mobile,  yellow  oil,  b.  p. 
118— 120°/10  mm.,  D?  1*0215,  <1*4700,  na  1-4677,  ny  1*4815, 
which  is  very  unstable  when  exposed  to  air,  and  could  not 
be  isolated  in  the  pure  state;  its  disemicarbazone  crystallises  in 
fine  granules,  m.  p.  219°.  The  crude  aldehyde  fraction  contained 
also  a  small  quantity  of  r-cis-isofenchocamphoric  acid.  The  keto- 
acid,  C10H16O3,  forms  a  viscous,  yellow  oil,  Df  1*0924,  <  1*4774, 
which  could  not  be  caused  to  crystallise,  and  was  purified 
by  means  of  its  semicarbazone ,  m.  p.  220 — -221°;  it  contains  the 
-COMe  group,  since,  when  treated  with  bromine  and  alkali,  it 
yields  bromoform  and  a  dibasic  acid,  C9H1404,  prisms,  m.  p. 
147 — 148°,  which,  contrary  to  expectation,  is  not  identical  with 
tfpofenchocamphoric  acid  obtained  by  the  oxidation  of  j8-fencho- 
camphorone.  Full  investigation  of  the  acid  was  impossible  owing 
to  the  small  amount  of  available  material,  but  its  properties  show 
it  to  be  csV&pflfenchocamphoric  acid. 

Fission  of  the  ozonide  obtained  from  the  most  volatile  fraction 
of  the  0-fenchene  hydrocarbon  mixture  yielded  aldehydic  and 
acidic  components,  together  with  a  small  amount  of  a  pleasant¬ 
smelling,  oily  ketone ,  C9H140  ( semicarbazone ,  m.  p.  209°),  which 
could  be  oxidised  to  an  acid ,  probably  C9H1404.  The  substances 
could  not,  however,  be  fully  investigated  owing  to  lack  of  material. 
The  acidic  fraction  contained  the  keto-acid  described  above  in 
small  amount,  together  with  r-m-wofenchocamphoric  acid,  m.  p. 
173 — 174°,  and  an  aldehvdic  acid  which,  on  further  oxidation,  was 
transformed  into  c/s-fsofenchocamphoric  acid,  thus  showing  the 
fraction  to  consist  mainly  of  isoallofendnene  (VI). 

The  small  portion  of  this  fraction  which  was  not  attacked  by 
ozonisation  consisted  of  the  hydrocarbon,  cycZofenchene,  CinH1#>, 
b.  p.  142—143°,  Df5  0-8624,  <5  1*45364,  mol.  ref.  42*73.  It  is 
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shown  io  be  identical  with  Aschan  s  /3-pinolene  (VII)  by  its  con¬ 
version  into  the  hydrochloride,  in.  p.  26 — -28°.  The  hydrohromide 
has  m.  p.  4°,  b.  p.  92— 93°/ 12  mm,  D?  1*2389,  <  1*50570, 
mol.  ref.  52*04.  Like  jS-pinolene,  it  could  be  converted  through 
the  acetate  into  isofenchyl  alcohol,  hofenchone,  and  r-isofencho- 
camphoric  acid.  H.  W. 

Behaviour  of  an  Alcoholic  Solution  of  Lead  Acetate 
towards  the  Resinous  Substances  of  Colophony.  I.  Ludwig 

Paul  (Kollo id  Zeitsch .,  1919,  24,  95—104,  129—138,  165 — 173).— 
The  first  section  of  this  paper  deals  with  the  previously  published 
work  of  Tschirch  (<kI)ie  Harz  und  Harzbehalter/’  Berlin,  1906).  A 
resume  of  the  results  and  conclusions  drawn  is  given,  and  these  are 
critically  discussed.  In  the  third  section  experiments  on  the 
behaviour  of  the  resinous  substances  of  colophony  are  described.  A 
solution  of  powdered  colophony  is  made  in  5%  sodium  hydroxide, 
which  on  treatment  with  sodium  chloride  solution  deposits  greyish- 
white  needles;  the  mother  liquor,  on  treatment  with  hydrochloric 
acid,  gives  a  precipitate  which  after  washing  is  practically  all 
soluble  in  water.  On  precipitating  this  solution  with  a  few  drops  of 
hydrochloric  acid,  an  acid,  m.  p.  123°,  is  precipitated.  This  is 
fi~KLiv~ resin  acid  (colophony  water  soluble  resin-acid).  The  be¬ 
haviour  of  the  various  solutions  of  colophony  with  alcoholic  solu¬ 
tions  of  lead  acetate  is  also  studied,  and  it  is  shown  that  the 
starting  material  in  all  previous  investigations  is  the  colloidal  sub¬ 
stance  y-pinic  acid,  m.  p.  75 — 76°.  This  substance  is  slowly  decom¬ 
posed  by  the  bound  colloidal  water  in  boiling  alcoholic  solutions. 
The  colloidal  behaviour  of  the  components  of  colophony,  particularly 
in  their  changes,  is  probably  due  to  special  holding  power  which 
resinous  substances  are  able  to  exert  on  one  another,  and  thereby 
an  apparent  formation  of  new  chemical  substances  occurs.  The 
residue  from  the  KL  substances  soluble  in  sodium  hydroxide  fur¬ 
nishes  an  example  of  this  type  of  substance.  These  extraction  resi¬ 
dues  must  not  be  confused  with  the  decomposition  products,  which  are 
obtained  on  washing,  through  the  changes  occurring  in  /3-pinic  acid, 
m.  p.  98 — 100°,  and  those  are  probably  the  substances  from  which 
fossil  resins  are  produced.  Just  as  the  resinous  substances  often  form 
weak,  but  well-crystallised,  compounds  with  hydrocarbons  by  virtue 
of  the  holding  power  mentioned  above,  so  y-pinic  acid  forms  similar 
weak  compounds  with  ethereal  oils  which  constitute  the  turpentine 
resins.  The  method  used  by  Tschirch  leads  to  new  substances 
which  are  not  present  in  the  original  material.  This  is  particularly 
the  case  for  a  series  of  amorphous  substances  of  low  melting  point 
isolated  by  Tschirch  from  recent  fossil  resins.  A  method  of  separa¬ 
tion,  due  to  Tschirch,  which  leads  to  the  acceptance  of  three  abietic 
acids  (a,  j8,  and  y)  is  to  be  regarded  in  the  above  sense.  Although 
the  use  of  alcoholic  lead  acetate  does  not  destroy  the  colloidal  con¬ 
dition  of  the  substances  treated  with  it,  for  example,  in  the  case  of 
y-pinic  acid,  yet  a  change  in  the  so-called  colloidal  constitution  is 
to  be  observed.  Under  the  term  colloidal  constitution  the  author 
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understands  the  method  of  combination  and  the  number  of  mole¬ 
cules  of  colloidal  water  in  the  molecule ;  these  are  distinguishable  by 
the  tannoid  properties  of  the  corresponding  resin  soaps  and  by  the 
decomposition  and  associating  properties  of  the  free  resin  acids. 
Just  as  y-pinic  acid  retains  its  colloidal  water  under  treatment  with 
lead  acetate,  so  y-pinic  acid  in  its  weak  hydrocarbon  compounds 
retains  the  hydrocarbon  when  precipitated  by  the  same  reagent. 
True  resinous  substances  are  to  be  distinguished  from  resin-like 
substances.  The  former  differ  from  the  latter  in  their  power  of 
passing  into  crystalline  substances,  the  so-called  absolute  resins, 
whereas  the  latter  are  not  crystallisable.  The  colophony  substance 
is,  in  consequence  of  its  colloidal  nature,  a  living  substance,  which 
does  not  come  to  rest  until  the  colloidal  water  is  used  up  and 
thereby  a  labile  equilibrium  is  set  up.  The  stable  condition  is 
probably  reached  in  amber.  J.  F.  S. 

The  Mutual  Influence  on  the  Electrolytic  Conductivity  of 
Gallotannic  Acid  and  Boric  Acid  in  Connexion  with  the 
Composition  of  the  Tannins.  J.  Boeseken  and  W.  M.  Deerns 
( Proc .  K .  Akad.  Wetensch .  Amsterdam ,  1919,  21,  907 — 910). — The 
researches  of  E.  Fischer  have  shown  that  the  tannin  of  the  gall  nut 
consists  principally  of  a  mixture  of  the  pentadigalloyl  ethers  of 
cs-  and  /3-gluoose,  and  if  this  is  the  case  the  influence  of  the  conduc¬ 
tivity  of  this  substance  on  that  of  boric  acid  should  be  considerable. 
Experiments  have  therefore  been  performed  on  the  conductivity  of 
solutions  of  methyl  gallate  and  of  the  tannin  of  the  gall  nut  in  the 
presence  of  boric  acid ;  the  increase  in  conductivity  is  very  consider¬ 
able  and  markedly  higher  in  the  case  of  the  tannin  than  in  that  of 
the  methyl  ester,  thus  agreeing  with  the  presence  in  the  tannin  of 
ten  pairs  of  favourably  situated  hydroxyl  groups  in  every  molecule. 

H.  W. 

Tannins.  II.  Chebulic  Acid.  Karl  Freudenberg  (Ber.} 
1919,  52,  [B\,  1238 — 1246). — Chebulic  acid  is  a  moderately 
strong  acid  in  which  the  presence  of  a  free  carboxyl  group  has  previ¬ 
ously  been  assumed,  and  this  hypothesis  is  now  further  confirmed. 
It  cannot  be  hydrolysed  by  tannase,  probably  on  account  of  the 
inhibiting  action  of  the  acid  group.  When  heated  in  aqueous 
solution,  the  acidity  increases,  particularly  at  first,  far  more  rapidly 
than  is  required  by  the  gallic  acid  eliminated,  so  that  a  second, 
unknown  acid  appears  to  be  first  liberated.  This  is  shown  to  be  the 
case,  since  after  removal  of  gallic  acid  with  ether,  neutralisation  of 
the  solution,  and  extraction  of  a  crystalline  tannin  with  ethyl 
acetate,  an  apparently  new,  pheuolcarboxylic  acid  can  be  isolated 
in  the  form  of  its  thallium  salt ;  analyses  of  the  latter  have  not  yet 
yielded  absolutely  concordant  results,  but  it  appears  to  contain 
g_6%  of  water  and  to  approximate  in  composition  to  thallium 
gallate;  it  has  [a]js°  +34°  (±4°)  in  water.  The  crystalline  tannin, 
mentioned  above,  has  [a]],8 +85°  (±4°)  in  alcoholic  solution,  and 
appears  to  be  a  digalloyl  glucose.  Further  work  on  chebulic  acid 
is  promised,  but  the  results  so  far  obtained  seem  to  indicate  that  the 
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glucose  is  esterified  with,  two  molecules  of  gallic  acid,  and  that  the 
new  acid  is  not  attached  to  the  glucose  residue  through  its  carboxyl 
group,  which  is  free,  but  probably  by  a  glucosidic  linking. 

The  use  of  thallium  carbonate  or  hydroxide  for  the  neutralisation 
of  solutions  after  hydrolysis  appears  very  advantageous,  since  it  can 
readily  be  removed  by  addition  of  halogen  acid,  and,  in  this  parti¬ 
cular  instance,  it  also  effects  the  precipitation  of  highly-coloured 
impurities.  H.  W. 


Pyrylium  Compounds.  IV.  Hydroxypyronium  Salts, 
their  Pseudo-  and  Anhydro-bases.  W.  JDilthby  (Bar.,  1919, 
52,  [ B\ ,  1195 — 1207), — The  previous  work  (A.,  1917,  i,  578,  660) 
has  been  extended  to  the  anthocyanidines. 

Phenyl  styryl  ketone  and  p-metkoxyacetoplienone  react  with 
ferric  chloride  in  acetic  anhydride  solution  to  yield  the  iron  salt, 
C24HjLgOiiCl4Fe,  red  prisms,  m.  p.  254 — 255°,  which  is  converted  by 
sodium  carbonate  into  a-hydroxy-ye-diphenyl-a-'p-anisyl-&<iy~penta- 
dien-e-one,  OMe-C6H4-C(OH):CH*CPh:CH-COPh,  almost  colour¬ 
less,  transparent  prisms,  m,  p.  105 — 106°  ( pier  ate ,  slender,  orange 

needles,  m.  p.  237 — 238°),  which  is  slowly 
CPh  attacked  by  boiling  alcoholic  potassium  hydr- 
oxide  solution,  yielding  anisic  acid.  De- 
nn.r*  xr*pll  |pp.  methylation  of  the  enol  is  effected  by  hydro- 
6  chloric  acid  at  160°,  whereby  2:4 -diphenyl-^- 

UCI  p -hydroxy phenylpyrylium  chloride  (annexed 
formula)  is  formed  in  dark  yellowish-red 
prisms,  in.  p.  293 — 294°.  When  a  solution  of  this  salt  in  pyridine 
is  treated  with  alcohol  and  much  water,  it  yields  a-hydroxy-ye-di- 
phenyl  -  a  -  p  -  hydroxy  phenyl-^- pen  tadien  -e-one,  slender,  yellow 

needles,  which  darken  when  heated  and  have 
CPh  the  same  m.  p.  as  the  anhydro-base ;  the  latter 
(annexed  formula)  which  is  best  prepared  by 
n  tt  jUp,  the  action  of  heat  on  the  enol,  forms  violet-blue 

6  4‘  \^/  1  aggregates,  m.  p.  164°. 

O  p-Hydroxyphenyl  .styryl  ketone  condenses 

with  2?-hydroxyacetophenone  in  the  presence  of 
zinc  chloride  and  acetic  anhydride  to  yield  a  complex  zinc  salt,  from 
which  the  platinichloride ,  Cfj4H42O10ClcPt,  microscopic,  orange 


needles,  m.  p.  258 — 259°,  is  obtained  by  double  decomposition;  the 
zinc  salt  is  transformed  by  sodium  acetate  into  the  diacetyl  com¬ 
pound  of  the  pseudo- base, 

OAc*CcHpC(OH) !  CH'CPh.'CH  'C0bC6H4'0  Ac, 
almost  colourless,  silky  needles,  m.  p.  122°  (acid  jdcratc ,  long, 
yellow  needles,  m.  p.  232 — 234°;  perchlorate, ,  orange-yellow,  six- 

sided  platelets,  m.  p.  249 — 250°). 

CPh  When  treated  with  hot  hydrochloric 


Hcd'XcH 

HO-C6H4'd  JC-C^.-OU 


acid,  the  acetyl  groups  are  removed, 
the  chloride  of  the  cyclic  base  being 
formed  (annexed  formula) ;  it  forms 


OC1  very  stable,  orange  leaflets  (  +  JH20), 


which  do  not  melt  below  320°.  It  may 
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also  be  prepared  by  demethylation  of  a-hydroxy-y-phenyl-ae-di-p- 
anisyl-A^-pentadien-e-one  with  hydrochloric  acid  at  160°.  Thecorre- 
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Ph 
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sponding  j>erchlorate  ( +  JH20)  has 
in.  p.  296 — 298°.  The  anhydro- base 
(annexed  formula),  slender  needles, 
OH  decomposing  at  about  340°,  is  con¬ 
veniently  prepared  by  addition  of 
sodium  carbonate  to  a  solution  of 
the  perchlorate  or  sulphate ,  the  chloride  being  too'  sparingly  soluble 
for  this  purpose.  When  a  solution  of  the  base  in  pyridine  is  cauti¬ 
ously  treated  with  alcohol  and  water,  a-hydroxy-y-phenyl-ae-di- p- 
hydrox yph e n  yl-brv-pe n  tadien-e-onc, 

OH*C6H4-C(OH):CH-CPh:CH«CO-C6H4*OH, 
is  precipitated  in  almost  colourless,  coarse  needles  which  do  not  show 
a  definite  melting  point;  when  heated  at  130- — 140°  it  is  re-con¬ 
verted  into  the  anhydro-base.  H.  W. 


Cryptopine. 

713—790). 


II.  William  Henry  Perkin,  jun.  (T.,  1919,  115f 


A  New  Method  for  a  Separate  Extraction  of  Hydrastine 
and  Berberine  from  Golden  Seal  on  a  large  Scale.  Elsa 

Schmidt  [Airier.  J.  Pharm 1919,  91,  270—275). — Hydrastine  is 
extracted  from  golden  seal  by  percolation  with  benzene  containing 
a  trace  of  ammonia,  and  is  isolated  by  extracting  with  3%  sulphuric 
acid  and  precipitating  with  ammonia.  From  the  residual  drug 
berberine  is  extracted  by  percolation  with  dilute  aqueous  acetic 
acid,  and  isolated  as  its  hydrochloride  by  adding  hydrochloric  acid 
to  the  percolate.  The  author  reviews  the  properties  and  uses  of 
the  two  alkaloids,  and  the  methods  available  for  their  detection  and 
estimation.  G.  F.  M. 


Action  of  Hydrogen  Peroxide  on  Sparteine  and 
fsoSparteine.  Amand  Valeur  and  E.  Luce  ( Compt .  rend.,  1919, 
168,  1276 — 1278). — Sparteine  dioxide,  C15H2602N2,  obtained  by 
the  action  of  hydrogen  peroxide  (compare  Wackernagel  and  Wolfen- 
stein,  A.,  1904,  i,  917),  is  a  strong  base.  Its  hydriodide  is  not 
decomposed  by  potassium  hydroxide  as  stated  by  Ahrens  (compare 
A.,  1887,  1056;  1891,  842;  1893,  i,  232),  but,  on  the  other  hand, 
the  base  in  cold  concentrated  aqueous  solution  decomposes  potassium 
iodide.  The  hydriodide,  C15H2602Ns,HI,  is  reduced  by  hydriodic 
acid,  giving  N -hydroxy  sparteine  per  iodide,  Cir>H26N2(OH)I,I2,  m.  p. 
134°,  which  on  further  reduction  gives  a  sparteine  periodide , 
C15H26N2,2HI,I2,  m.  p.  187°.  The  hydriodide  of  hydro xy  spa r t e in e 
iodide ,  C15H2gN2(OH)I,HI,  has  m.  p.  256 — 260°.  Sparteine  dioxide 
gives  a  methiodide ,  C15H26ON2(OMe)I,  m.  p.  130°,  which  on  reduc¬ 
tion  loses  its  methoxy-group  and  gives  sparteine. 

isoSparteine  resembles  sparteine  in  its  behaviour  towards  hydro¬ 
gen  peroxide.  It  yields  iso  sparteine  dioxide ,  m.  p.  1155°,  a  strong 
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base,  which  decomposes  potassium  iodide  in  concentrated  solutions 
giving  an  iodide ,  C l (O  H )  1, 2  H20 ,  m,  p.  83°.  The  corre¬ 
sponding  bromide  has  m.  p.  107 — 109*5°.  W.  G. 

The  Constitution  of  Surinamine.  E.  Winterstein  ( Zeiisch . 
physiol .  Ghem 1919,  105,  20 — 24). — The  author  agrees  with  Gold¬ 
schmidt  (A.,  1913,  i,  643)  that  surinamine  is  iV-methyl tyrosine.  He 
prepared  the  latter  substance  by  the  method  of  Friedmann  and  Gut- 
mann  (A.,  1910,  i,  741),  and  found  that  no  toxic  action  followed  the 
administration  of  0*5  gram  to  a  rabbit  or  1  gram  daily  to  a  dog. 

Surinamine  (ratanhine),  according  to  Goldschmildt,  is  optically 
active,  [a]D  ——18*6°.  An  attempt  to  resolve  the  synthetic  and 
inactive  compound  by  the  aid  of  Penicillin  in  was  unsuccessful.  By 
subjecting  the  A-m  ethyl  tyrosine  to  the  action  of  putrefactive  organ¬ 
isms  a  base  was  formed  which  was  identified  as  p-hydroxyphenyl- 
ethylmethylamine.  J.  C.  D. 

New  Additive  Compounds  of  Quinoline  with  certain 
Inorganic  Salts.  James  H.  Walton  and  Chuan  Ling  Liang 
(./.  Avier.  Chem.  Soc.y  1919,  41,  1027  -1028). — The  following  com¬ 
pounds  were  obtained  by  saturating  synthetic  quinoline  with  the 
requisite  salt  at  100°,  allowing  the  solution  to  cool  to  the  tempera¬ 
ture  of  the  room,  and  separating  the  crystals  :  Quinoline  silver  thio¬ 
cyanate ,  2C9H7N,AgSCN\  small,  white  crystals;  quinoline  mercuric 
thiocyanate ,  2C9H7N,Hg(SCN)2,  pale  yellow  crystals;  quinoline  mer¬ 
curous  thiocyanate ,  2C0H7N,HgSC!N’,  small,  colourless,  shining 
crystals;  quinoline  cupric  thiocyanate ,  3C9TI7N,2Cu (SCNL,  small, 
yellow  crystals;  quinoline  cujrrous  thiocyanate ,  2CqH7N,CuSCN, 
yellow  needles  ;  quinoline  zinc  acetate ,  C0H7N,Zn(OoH3O2)2,  colour¬ 
less,  crystalline  powder  ;  quinoline  cadmium  acetate , 

2  CyH7N ,  O  d  (  CbH  oOo)  o , 

colourless,  crystalline  powder.  Manganese  and  cobalt  acetates  are 
also  readily  soluble  in  quinoline,  but  do  not  appear  to  form  additive 
compounds  under  the  experimental  conditions  used.  H.  W. 

Intermediates  used  in  the  Preparation  of  Photos ensitising 
Dyes.  I.  Quinoline  Bases.  L.  A.  Mikeska,  J.  K.  Stewart, 

and  Louis  E.  Wise  (J.  7 rid.  Eng.  Ghem 1919,  11,  456 — 458). — - 
The  parent  bases  required  for  the  production  of  the  photosensitising 
dyes,  pinaverdol,  pinacyanol,  and  dicyanine  are  quinoline,  2-methyl- 
quinoline,  and  2:6-  and  2  : 4-dimethylquinolines.  The  well-known 
methods  by  which  these  bases  may  be  prepared  from  aniline  or  tolu- 
idine  have  been  investigated  and  certain  modifications  are  proposed, 
which  make  it  possible  to  work  successfully  with  hundreds  of  grams 
of  reagents  at  a  time.  The  chief  innovation  is  that  extractions  with 
ether  are  employed  instead  of  steam  distillations.  J.  C.  W. 

Intermediates  used  in  the  Preparation  of  Photosensitising 
Dyes.  II.  Quaternary  Haloids .  Carl  H.  Lund  and  Louis  E. 
Wise  (J.  Ind.  Eng.  Ghem.,  1919,  11,  458 — 460). — The  quinoline 
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bases  mentioned  in  the  preceding  abstract  are  treated  with  an  eqni- 
m-olecular  quantity  of  methyl  or  ethyl  iodide  in  a  round-bottomed 
flask  connected  with  a  reflux  condenser,  care  being  taken  to  modify 
the  reaction  by  cooling  when  it  has  once  set  in,  except  in  the  case  of 
the  bases  with  methyl  in  position  2,  which  require  prolonged  heat¬ 
ing  on  a  water-bath.  The  quaternary  iodides  obtained  by  the 
authors  usually  melted  at  the  published  temperatures,  but  higher 
figures  are  given  for  2 : 6-dimethylquinoline  methiodide,  m.  p. 
246 — 247°,  and  2  : 4-dimethylquinoline  ethiodide,  m.  p.  223 — 225°. 

J.  C.  W. 

Synthesis  of  Photosensitising  Dyes.  Pinaverdol  and 
Pinacyanol.  Louis  E.  Wise,  Elliot  Q.  Adams,  J.  K.  Stewart, 
and  Carl  H.  Lund  (J .  Ind.  Eng .  Ghem 1919,  11,  460—463). — 
The  authors  have  prepared  about  fifteen  dyes  of  this  type  by 
following  the  instructions  of  the  original  German  patents  (D.R.-P. 
167159  of  1903  and  172118  of  1905).  A  product  which  they 
designate  Pv  1  is  identical  with  the  German  pinaverdol  or  the 
sensitol-green  of  the  Ilford  Co.  It  is  made  by  slowly  adding 
sodium  methoxide  solution  to  a  solution  of  dry  quinoline  meth¬ 
iodide  in  boiling  methyl  alcohol,  and  allowing  to  cool  slowly.  It 
resembles  splinters  of  brass  in  appearance,  the  crystals  being  mono¬ 
clinic ;  a  :b:  c  =  1T014  : 1 :  1*6053,  j8  =  8802(V.  Another  product, 
Pc  IX ,  is  identical  with  pinacyanol  or  sensitol-red.  It  is  obtained 
by  adding  a  mixture  of  sodium  hydroxide  and  formalin  to  a 
boiling  alcoholic  solution  of  quinoline  and  quinaldine  ethiodides,  air 
being  first  expelled,  then  diluting  somewhat  with  boiling  water  and 
allowing  to  cool  slowly.  It  crystallises  in  lustrous,  bluish-green 
needles.  There  is  no  real  evidence  that  quinoline  ethiodide  enters 
into  the  reaction  at  all,  and  if  it  is  replaced  by  potassium  iodide,  a 
dye,  Pc  X,  is  formed,  although  in  poor  yield,  which  is  very  prob¬ 
ably  identical  with  Pc  IX.  Like  Pv  1,  Pc  IX  is  a  quaternary 
iodide.  If  transformed  into  the  chloride  by  reaction  with  silver 
chloride  in  concentrated  hydrochloric  acid,  it  gives  Pc  XII ,  which 
is  more  soluble  than  the  iodide.  Absorption  curves  are  repro¬ 
duced  in  the  original.  J.  C.  W. 

Benzidine  Stannichloride .  Edward  Barnes  ( Ghem .  News , 
1919,  119,  13 — 14). — In  the  course  of  the  reduction  of  azobenzene 
to  benzidine  by  boiling  witb  stannous  chloride  in  hydrochloric 
acid,  a  benzidine  stannichloride  having  the  composition 

C12H8(NH2)2,H2SnCl6 

was  isolated.  The  salt  forms  colourless  needles,  which  are  stable 
in  dry  air  at  the  ordinary  temperature,  but  evolve  hydrochloric  acid 
and  stannic  chloride  when  heated  to  100°.  It  is  considerably 
hydrolysed  by  water  or  dilute  hydrochloric  acid,  and  is  only 
deposited  from  solution  in  presence  of  a  large  excess  of  stannic 
chloride.  When  mercuric  chloride  is  added  to  a  solution  of  the 
benzidine  stannichloride,  a  mercuric  salt  is  precipitated.  The 
composition  of  the  precipitate  is  indefinite,  but  by  mixing  hot 
solutions  of  mercuric  chloride  and  benzidine  hydrochloride  in 
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equivalent  proportions,  the  salt,  C12H8(NH2),2HCl,HgCl2,  is 
obtained,  crystallising  in  transparent  blades,  slightly  soluble  in 
cold  dilute  hydrochloric  acid,  readily  in  hot.  E.  H.  R. 

Preparation  of  Hydantoins.  Ciiemische  Fabrik  von  Heyden 

(D.R.-P.  310427,  additional  to  D.R.-P.  309508  and  310426;  from 
Cfiem.  Zentr 1919,  ii,  423—424.  Compare  this  vol.,  i,  351). — 
Substances  of  the  types  NHo-CO-NH-CRR'-COoH, 

C02H-NH’CRR'-CO-NHa, 

and  NHo-CRR^CO-NH-COoH  (R- alkyl,  "11'  =  aryl  or  alkyl, 
with  the  exception  of  methyl  or  ethyl)  are  treated  with  a 
condensing  agent,  or  condensation  is  effected  without  an  agent 
by  warming  in  the  presence  or  absence  of  a  solvent  or 
diluent.  The  soporifics  of  the  main  patent  are  obtained  in 
this  manner.  C'C-Dipropylhydantonitrile,  CN'CPr^NH’CO’NH^, 
colourless  needles,  m.  p.  138°,  is  obtained  by  converting  dipropyl- 
ketocyanohydrin  by  means  of  ammonia  into  the  amino-nitrile,  and 
treating  the  latter  with  potassium  cyanate  in  hydrochloric  acid 
solution.  It  is  converted  by  boiling  concentrated  hydrochloric 
acid  into  (7<7-dipropylhydantoin.  A  solution  of  ph  enylm  ethyl - 
aminoacetonitrile  in  hydrochloric  acid  is  converted  by  potassium 
cyanate  into  phenyl  methylhydantonitrile ,  colourless  needles,  m.  p. 
217°  (decomp.),  which  is  further  transformed  into  phenylmethyl - 
hydantoin ,  small  needles,  m.  p.  197°.  Ethyl  (7(7-phenylmethyl- 
hydantoate,  colourless  needles,  m.  p.  158°,  is  obtained  from  ethyl 
a-amino-a-phenylpropionate  hydrochloride  and  potassium  cyanate, 
and  yields  CC- phenyl methylhydanto in  by  prolonged  boiling  with 
water  or  by  heating  alone  at  200°.  The  same  substance  may  also 
be  prepared  by  the  action  of  potassium  hydroxide  solution  (33%) 
on  C C-ph enylm e t h ylcarb e t h oxylamin oaceta nude , 

NHo’CO’CMePh’NII'CO^Et, 

colourless  needles,  m.  p.  191°  (from  a-amino-a-phenylpropionamide 
and  methyl  chloroformate  in  the  presence  of  sodium  carbonate). 
CC -Phenyl e thy lh y d a n to i n  is  obtained  by  the  action  of  carbonyl 
chloride  in  benzene  solution  on  phenylethylaminoacetamide ; 
carbonyl  chloride  may  be  replaced  bv  oxalyi  chloride.  CC -Phenyl- 

Ph  CO~N  PI 

metliylthiohy dan  tain,  ,,  %C<f>TTT  I  „  ,  colourless  needles,  m.  p. 

^NFT'CS 

169°,  is  prepared  by  boiling  an  alcoholic  solution  of  phenylmethyl- 
aminoacetamide  with  carbon  disulphide;  if  the  thiohydantoin  is 
dissolved  in  boiling  sodium  hydroxide  solution  (40%)  and  the  solu¬ 
tion  diluted  with  water  and  again  boiled  after  addition  of  ferrous 
sulphate,  CC-phenylmethylhydantoin  is  produced.  H.  W. 

Ethyleneguanidine  and  Diethyleneguanidine.  P.  Pierron 

(Ann.  Chim 1919,  [ix],  11,  361 — -368).- — Ethylenediamine  in 
10%  solution  and  cyanogen  bromide,  when  mixed  in  equimolecular 
proportions,  readily  react  to  give  e t Jiylen eff uanidin e  hydrohrornide, 

p  TT  .1SITT 

I  2  >C;NJI,IIRr,  m.  p.  125 . -126°.  From  this,  by  suitable 

CH.pNFr  ’  ’  1  J 
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double  decoin  position,  the  sulphate ,  (C3H7N3)o,H2S04,  m.  p.  281°, 
the  nitrate ,  C3H7N3,HN03,  m.  p.  115°,  and  the  hydrochloride ,  m.  p. 
120—122°,  were  obtained.  Attempts  to  isolate  the  base  itself 
were  not  successful,  but  from  its  aqueous  solution,  by  the  action 
of  carbon  dioxide,  the  carbonate,  (CaH7N3)o,ITaCOa,  m.  p.  162°, 
was  obtained.  Ethyleneguanidine  gives  metallic  derivatives,  the 
barium,  C3H5N3Ba,  lead,  C3H5N3Pb,  silver ,  C3H0N3Ag,  and  disilver, 
C3HrjN3Ag2,  derivatives  being  prepared. 

If  ethylenedi  amine  is  mixed  with 
N— — C — NH  cyanogen  bromide  in  the  molecular  propor- 

9HBr  ^on  2:1,  or’  ^)e^er  still,  if  ethylene¬ 
guanidine  hydrobromide  is  evaporated  with 
an  equimolecular  proportion  of  ethylene- 
diamine,  diet  h  pi  e  n  etj  a  a  n  id  in  e  di  hydro- 

bromide  (annexed  formula),  m.  p.  224°,  is  obtained.  From  this, 
the  dipicrate ,  CflH9N3,2CfiH307N3,  m.  p.  203°,  and  the  dinitrate , 
C5H9N3,2HN03,  m.  p.  138°,  may  be  prepared.  W.  G. 

Amphoteric  Colloids.  V.  The  Influence  of  the  Valency 
of  Anions  on  the  Physical  Properties  of  Gelatin.  Jacques 
Loeb  (/.  Gen.  Physiol .,  1919,  1,  559—580). — The  author  has  previ¬ 
ously  suggested  a  tentative  theory  t-o  explain  the  fact  that  whilst 
gelatin  salts  with  a  univalent  cation  show  a  high  degree  of  swelling, 
viscosity,  osmotic  pressure,  and  alcohol  number,  and  gelatin  salts 
with  a  bivalent  metal  show,  for  the  same  pa  and  concentration  of 
gelatin  a  low  degree  of  swelling,  viscosity,  osmotic  pressure,  and 
alcohol  number,  yet  the  conductivities  of  the  two  types  of  salts  are 
practically  the  same  (this  vol.,  i,  29C).  Curves  representing  the 
influence  of  monobasic  acids  (hydrochloric,  hydrobromic,  nitric,  and 
acetic  acids)  on  the  osmotic  pressure,  swelling,  and  viscosity  of 
gelatin  solutions  are  practically  identical,  whereas  those  represent¬ 
ing  the  effect  of  sulphuric  acid  are  much  lower,  and  stand  very 
much  in  the  same  relation  to  the  curves  of  the  monobasic  acids  as 
do  the  curves  for  calcium  gelatinate  to  those  for  sodium  gelatinate. 

The  curves  representing  the  influence  of  other  dibasic  acids, 
namely,  oxalic,  tartaric,  succinic,  citric,  and  phosphoric  acids,  are 
practically  identical  with  those  of  the  monobasic  acids.  If  the 
author’s  theory  is  correct  and  it  is  true  that  the  effect  of  an  elec¬ 
trolyte  on  .the  physical  properties  of  the  colloid  is  due  to  the  forma¬ 
tion  of  real  chemical  compounds  between  the  colloid  and  one  of  the 
ions  of  the  electrolyte,  it  should  be  possible  to  prove,  first,  that  twice 
as  many  molecules  of  hydrobromic  acid  as  of  sulphuric  acid  com¬ 
bine  with  a  given  mass  of  gelatin,  and  secondly,  that  the  same  num¬ 
ber  of  molecules  of  phosphoric,  citric,  tartaric,  oxalic,  or  succinic 
acid  combine  with  the  same  mass  of  gelatin  as  of  nitric  or  hydro¬ 
chloric  acid.  The  present  paper  gives  experimental  proof  that  both 
these  conditions  hold. 

Gelatin  sulphate  and  gelatin  bromide  solutions  possessing  the 
same  pH  have  practically  the  same  conductivity.  Hence  the  differ¬ 
ence  in  effect  of  sulphates  and  bromides  on  the  physical  properties 
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of  gelatin  cannot  be  due  to  the  different  ionising  and  hydration 
effects  of  the  two  acids  on  the  protein  molecule.  J.  C.  D. 

Pekelharing's  Pepsin.  V.  The  Inhibition  of  the  Action 
of  Pepsin  by  the  Bile  Acids.  W.  E.  Ringer  (A rch.  Neerland. 
Physiol 1919,  3,  349 — 3G0). — The  bile  acids  inhibit  the  proteolytic 
action  of  pepsin.  This  is  not  due  to  a  destruction  of  the  enzyme, 
for  if  the  bile  acids  are  removed  by  dialysis  the  proteolytic  activity 
of  the  pepsin  is  restored  to  its  original  value.  The  inactivation  is 
probably  a  result  of  adsorption  phenomena,  and  the  action  of  the 
bile  acids  closely  resembles  that  of  certain  ions  such  as  the  ferro- 
cyanide  ion.  J.  0.  D. 
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The  Presence  of  Phosphates  in  Human  Blood-serum. 
VIII.  The  Partition  of  Phosphorus ,  with  Especial  Reference 
to  the  Phosphorus  in  Combination  with  Proteins.  Joh. 

Feigl  (Biochern.  Zeitsch.,  1919,  94,  293  303.  Compare  A.,  1918, 

i,  50,  203,  320,  357;  this  vol.,  i,  138). — A  further  study  of  the  dis¬ 
tribution  of  phosphorus  in  human  blood  in  normal  and  pathological 
cases.  J.  C.  D. 

The  Presence  of  Phosphate  in  Human  Blood-serum.  IX. 
A  Study  of  Methods  and  the  Distribution  of  Phosphorus  in 
Normal  Erythrocytes.  Joh.  Fkigl  ( Biochevi .  Zeitsch 1919,  94, 
304 — 312). — The  methods  and  technique  are  discussed,  and  figures 
representing  the  distribution  of  phosphorus  in  the  normal  red  blood 
cells  are  given.  J.  C.  D. 

Physical  Scheme  for  the  Study  of  the  Mineral  Nutrition 
of  the  Cell.  Pierre  Girard  (Conipt,  rend.,  1919,  168, 

1335 — 1338).-- Working  on  the  lines  of  his  previous  experiments 
(compare  A.,  1908,  ii,  456  ;  1909,  ii,  463),  the  author  shows  that,  in 
the  case  of  a  solution  of  barium  chloride,  the  barium  and  chlorine 
ions  will  diffuse  through  a  membrane  into  water,  at  different  pro¬ 
portional  rates,  according  as  the  solution  is  acidified  with  a  trace 
of  nitric  acid  or  made  alkaline  with  a  trace  of  ammonia,  polarisa¬ 
tion  occurring  at  the  membrane.  These  experiments  are  quoted  in 
further  support  of  his  views  on  the  selective  permeability  of  living 
membranes  (Joe.  cit.).  W.  G. 

Enzyme  Studies  on  Cellulose  Degradation  Products.  Hans 

Pringsheim  and  Adelheid  Magnus  von  Markatz  ( Zeitsch . 
physiol.  Ghem 1919,  105,  173 — 178). — The  authors  have  prepared 
a  cellulose  dextrin  free  from  products  yielding  an  osazone  reaction 


i.  420 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


by  the  method  of  Madsen  (Inaug.  Diss.,  1917).  No  evidence  of  this 
substance  being  degraded  by  the  action  of  diastase  could  be 
obtained,  nor  did  emulsin,  by  virtue  of  its  cellobiase,  bring  about 
the  formation  of  any  products  yielding  osazones.  Extracts  of  the 
first  stomach,  small  intestine,  and  pancreas  of  oxen,  likewise,  had 
no  hydrolytic  action,  so  the  conclusion  is  reached  that  in  the  intes¬ 
tinal  tract  of  these  animals  cellobiose  is  split  by  the  action  of  bac¬ 
teria.  Cellobiose  is  not  oxidised  to  cellobionic  acid  on  boiling  with 
yellow  mercuric  oxide.  J.  C.  D. 

The  Stability  of  Lactalbumin  towards  Heat.  A.  D. 

Emmett  and  G-.  O.  Luros  (7.  Biol.  Chem.,  1919,  38,  257—265). — 
The  biological  value  of  lactalbumin  as  a  protein  for  growth  did  not 
appear  to  be  diminished  by  heating  at  90 — 100°  in  an  air  oven  for 
sixteen  hours,  or  by  treatment  in  an  autoclave  at  fifteen  pounds 
pressure  for  two  or  six  hours.  There  was  certainly  no  evidence  that 
the  heated  protein  was  toxic  for  young  rats.  The  previous  conclu¬ 
sions  regarding  the  excellent  growth-promoting  value  of  lactalbumin 
(this  vol.,  i,  363)  is  further  substantiated  on  the  hypothesis  that 
there  is  a  vitamine  factor  involved  which  is  different  from  the 
so-called  water-soluble  B.  J.  C.  D. 

The  Nutritive  Value  of  Yeast  Protein.  Thomas  B.  Osborne 
and  Lafayette  B.  Mendel  (7.  Biol .  Chem.,  1919,  38,  223 — 227). — 
Rats  were  kept  for  more  than  a  year,  covering  the  period  of  growth, 
on  a  diet  in  which  yeast  furnished  the  sole  source  of  nitrogen,  as 
well  as  of  the  water-soluble  vitamine.  The  animals  showed  a  normal 
rate  of  growth,  but  certain  cases  exhibited  sterility  on  arriving  at 
maturity.  This  is  not  attributed  to  the  presence  of  a  toxic  factor 
in  the  yeast.  J.  C.  D. 

The  Zinc  Content  of  some  Food  Products.  Victor 

Birckner  (7.  Biol.  Chem.,  1919,  38,  191 — 203). — The  author  found 
the  method  proposed  by  Breyer  (Scott,  “  Standard  Methods  of 
Chemical  Analysis/'  1917,  487)  satisfactory  for  the  estimation  of 
very  small  quantities  of  zinc.  Hen's  eggs  contain  about  1  mg.  of  zinc, 
of  which  practically  all  is  present  in  the  yolk.  Ordinary  market 
milk  contains  on  an  average  4*2  mg.  of  zinc  per  kilo,  but  varia¬ 
tions  are  to  be  found  in  the  milk  from  different  animals.  The  zinc 
content  of  human  milk  is  markedly  higher  than  that  of  cow's  milk. 
The  presence  of  zinc  both  in  egg  yolk  and  in  milk  suggests  that  this 
element  may  exert  an  important  function  in  nutrition.  J.  C.  D. 

The  Degradation  of  Fatty  Substances  in  the  Central 
Nervous  System.  Else  Hirschberg  and  Hans  Winterstein 
{Teitsch.  physiol.  Chem.,  1919,  105,  1 — 19). — The  amount  of  alkali 
bound  after  boiling  the  spinal  cord  of  the  frog  with  N  j  10-sodium 
hydroxide  for  two  hours  may  be  taken  as  a  measure  of  the  amount 
of  fatty  substances  present.  Using  this  method  of  estimation,  the 
authors  have  shown  that  the  fat  content  of  the  surviving  cord 
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gradually  diminishes  when  it  is  kept  in  an  atmosphere  of  oxygen 
or  in  oxygenated  physiological  saline  solution.  The  decrease  is  due 
to  oxidation  processes,  and  is  more  marked  when  stimulation  is 
applied.  Considerable  fat-sparing  action  may  be  shown  by  certain 
carbohydrates;  thus,  dextrose  may  reduce  the  utilisation  of  fatty 
substances  some  40%  in  resting  metabolism,  and  as  much  as  80% 
in  stimulation.  Reasons  are  given  for  believing  that  the  sub¬ 
stances  which  bind  alkali  on  hydrolysis,  and  are  utilised  during 
oxidation,  are  of  the  nature  of  phosphatides  rather  than  of  true 
fats.  J.  C.  D. 

The  Protein  Sugar.  Henri  Bierry  (Compt.  rend.,  1918,  168, 
1225 — 1228.  Compare  Bierry  and  Fandard,  A.,  1914,  i,  218,  454, 
and  Bierry  and  Ranc,  A.,  1914,  i,  346). — If  the  muscle  plays  a  part 
in  the  genesis  of  protein  sugar,  differences  in  the  protein  sugar  con¬ 
tent  should  he  found  between  the  arterial  plasma  and  venous  plasma 
from  the  same  group  of  muscles.  This  has  been  shown  to  be  true 
for  the  group  of  muscles  of  the  thigh  in  the  case  of  the  dog.  The 
author  suggests  that  in  the  muscular  protoplasm  there  exists  a 
complex  nitrogenous  molecule,  the  nucleus  of  which  remains  invari¬ 
able,  but  has  attached  to  its  terminal  chains  peptidic  group¬ 
ings  capable  of  being  liberated  and  then  regenerated.  These  group¬ 
ings  can  unite  with  dextrose  and  block  its  aldehyde  function. 

W.  Gk 

Colours  of  Colloids.  VI.  Blue  Eyes.  Wilder  D.  Bancroft 

(J.  Physical  Cheiru .,  1919,  23,  356 — 361.  Compare  this  vol., 
ii,  275,  324). — In  the  present  paper  the  colour  of  blue  eyes  is  dis¬ 
cussed.  It  is  shown  that  there  is  no  pigment  on  the  front  of  the  iris 
in  blue  eyes,  the  blue  colour  is  due  to  turbid  media  and  is  richer  the 
finer  the  suspended  particles.  When  the  uvea  is  lacking,  the  colour 
of  the  blood  shows  through  and  albinism  is  the  result.  All  other 
colours  in  eyes  are  due  to  pigmentation  on  the  front  of  the  eye, 
which  either  modifies  or  masks  the  blue  of  the  turbid  media. 

J.  F.  S. 

Zinc  in  Oysters.  R.  S.  Hiltner  and  H.  J.  Wichmann  {J. 
Biol.  Ghem.,  1919,  38,  205—221). — Zinc  was  invariably  found 
present  in  the  oysters,  all  of  which  were  grown  in  Atlantic  waters. 
It  is  probable  that  copper  is  always  associated  with  the  zinc.  The 
amount  of  zinc  found  could  not  be  correlated  with  the  weight  of  the 
system  or  with  the  zinc  content  of  the  water  in  which  they  grew. 
Considerable  quantities  of  zinc  and  sometimes  traces  of  copper  were 
detected  in  the  vegetation  and  organic  matter  dredged  up  with  the 
oysters. 

It  appears  probable  that  zinc  and  copper  can  be  absorbed  by  the 
tissues  of  the  oysters  in  quantities  far  in  excess  of  functional 
requirements.  J*  C.  D. 

Pyrrole  and  Melanuria.  Pietro  Saccardi  (Atti  B .  Accad . 
Lined ,  1919,  [v],  28,  i,  309 — 311). — Subcutaneous  administration 
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of  pyrrole  to  a  rabbit  produces  a  green  coloration  of  the  urine, 
which  afterwards  becomes  brown.  Such  urine  exhibits  no  patho¬ 
logical  characters,  retains  its  normal  alkalinity,  and  responds  to  the 
reactions  regarded  as  characteristic  of  the  melanogens.  T.  H.  P. 


Haematoporphyria  Congenita.  II.  O.  Sciiumm  ( Zeitsch . 
physiol.  (Jhem 1919,  105,  158 — 172). — The  daily  excretion  of 
crude  porphyrin  in  the  urine  in  cases  of  this  disease  was  found  to  be 
fairly  coiistant  at  various  periods  during  two  years.  Analyses  of 
crude  porphyrin  from  urine  gave  higher  values  for  carbon  and  lower 
values  for  hydrogen  and  nitrogen  than  were  recorded  by  Fischer 
(A.,  1916,  i,  514).  The  figures  for  nitrogen  are  markedly  higher 
than  the  nitrogen  content  of  free  urinoporphyrin,  so  that  it  is  prob¬ 
able  that  the  crude  product  is  a  chemical  or  physical  complex  of  the 
pigment  with  a  substance  rich  in  nitrogen.  Analyses  of  purified 
porphyrin— methyl  ester  from  urine  agree  with  the  formula  deduced 
by  Fischer,  C47H50Ou-Ni.  Analyses  of  the  porphyrin  methyl  ester 
from  faeces  agree  with  Fischer’s  formula,  C39H4>08N4.  The  author 
confirms  bis  previous  observation  of  the  occurrence  of  porphyrin  and 
hsematiu  in  the  blood  of  patients  with  this  disease,  and  now  finds 
considerable  amounts  of  bilirubin  also.  J.  C.  D. 


New  Theory  relating  Constitution  to  Taste.  Simple 
Relations  between  the  Constitution  of  Aliphatic  Compounds 
and  their  Sweet  Taste.  Ernest  Oertly  and  Rotain  G.  Myers 


(J.  Amer.  Chem.  Soc.}  1919,  41,  855—867). — A  preliminary  paper, 
in  which  a  theory  of  the  cause  of  the  taste  of  sweet  substances  is 
put  forward.  The  taste  of  sweet  substances  depends  on  two  factors, 
the  presence  of  a  glucophore  and  an  auxogluc.  An  auxogluc  is  an 
atom  or  radicle  which,  combined  with  any  glucophore,  yields  a  sweet 
compound.  A  glucophore  is  a  group  of  atoms  which  has  the  power 
to  form  sweet  compounds  by  uniting  with  a  number  of  otherwise 
tasteless  atoms  or  radicles.  This  theory  is  considered  in  the  present 
paper  only  in  connexion  with  aliphatic  compounds.  In  the  sense  of 
the  theory  the  following  radicles  are  glucophores  : 

(1)  -  CO*CI~I(OH)-(  +  H) ; 

(2)  C02H*CH(NH„)~;  (3)  —CITo-ONOo ;  (4)  OH2(OH)-CH(OH)-; 
(5)  Cgg—  ;  (6)  C]~ -x  *  .  The  following  atoms  or  radicles  act  as 

auxoglucs,  forming  sweetish  compounds  with  glucophores: 
(a)  hydrogen,  (h)  the  radicles  CttH2n+1,  containing  1 — 3  carbon 
atoms,  (c)  the  radicles  CrtHon  +  1*0— ,  of  the  monohydric  alcohols, 
where  n—  1  or  2,  (d)  the  radicles  CWH2»  -  jO*  of  the  polyliydric 
alcohols.  A  very  long  list  of  sweet  substances  supporting  this 
theory  is  given.  The  presence  of  the  phenyl  group  tends  to  make 
an  otherwise  sweet  compound  bitter.  Thus  ethylene  glycol  is  sweet, 
but  its  phenyl  derivative  is  slightly  bitter.  Some  exceptions  to  the 
rule  are  found  in  stereoisomeric  substances;  thus  ?~valine, 
CHMe/CH(NHo)*COr,H1  is  made  up  of  the  glucophore, 

-CH(NH2)-C02H, 
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and  the  auxogluc,  CHMe2~,  and  is  slightly  bitter,  but  d-valine  and 
dl- valine  are  both  sweet.  J.  F.  S. 

Is  there  a  Relationship  between  the  Power  of  Absorbing 
Radiant  Heat  and  the  Odour  of  Substances?  G.  Grijns 
( Arch .  Necrl.  Physiol ,,  1919,  3,  377 — 390). — The  various  attempts 
which  have  been  made  to  trace  a  relationship  between  the  odour  of 
substances  and  their  chemical  constitution  or  physical  properties  are 
reviewed.  Tyndall  (“  Heat  as  a  Mode  of  Motion/'  London,  1865, 
366)  observed  that  gases  with  an  odour  possessed  the  power  of 
absorbing  radiant  heat  to  a  marked  degree.  The  author  has 
attempted  to  study  this  point  more  fully  and  quantitatively.  An 
apparatus,  termed  an  odorimeter,  devised  by  Prof.  Zwaardemaker 
for  the  quantitative  measurement  of  odours  is  described.  No  rela¬ 
tion  between  the  intensity  of  the  odour  and  the  power  of  absorbing 
radiant  heat  is  detected,  and  it  is  therefore  concluded  that  the 
stimulation  of  the  olfactory  apparatus  is  not  effected  by  the  libera¬ 
tion  of  energy  absorbed  from  radiant  heat.  J.  C.  H. 

The  Biological  Action  of  Thorium.  H.  Jastrowitz 
( Biochem .  Zeitsch .,  1919,  94,  313 — 358).— No  demonstrable 

influence  of  thorium  on  nuclease  or  uricolysis  w^s  observed.  After 
injections  of  thorium  into  dogs,  there  was  a  tendency  for  a  higher 
excretion  of  uric  acid  than  normally.  The  fact  that  thorium  may 
delay  the  separation  of  uric  acid  from  its  supersaturated  solution 
in  serum  is  held  to  be  of  importance  from  a  clinical  point  of  view. 
The  peptolytic  enzymes  are  not  influenced  by  thorium,  but  the 
peroxydase  is  inhibited.  J.  C.  D. 

Genesis  of  Thio cyanic  Acid  in  Animals.  VI.  Serafino 

Dezani  (Arch.  Farm .  sperim.  sci.  aff. ,  1918,  26,  115 — 128;  from 
Chem.  Zentr.y  1919,  i,  485 — 486.  Compare  this  vol,,  i,  138). — It 
has  been  shown  by  Bruylants  that  carbon  disulphide  is  converted 
into  thiocyanic  acid  by  the  animal  organism.  Thiocarbamide 
appears  to  be  a  possible  intermediate  compound,  since  its  presence 
in  the  organism  has  been  detected  by  Gautrelet.  In  the  case  of 
the  rabbit,  administration  of  thiocarbamide  did  not  lead  to  an 
increase  in  the  thiocyanic  acid  in  the  urine.  In  the  cases  of  both 
the  rabbit  and  the  dog,  elimination  of  the  acid  depends  greatly  on 
the  nature  of  the  nourishment.  It  is  very  small  when  clover  is 
given,  but  very  marked  with  cauliflower.  Its  origin  with  the  rabbit 
is  exogenic  in  nature.  H.  W. 

Effect  of  Various  Aromatic  Substances  on  the  Blood 
Vessels.  Comparison  of  the  Constitution  and  Action  of 

Drugs.  S.  Kondo  (Kyoto  Igaku  Zasshi ,  1917,  14,  No.  7,  25 — 75; 
Jap.  Med.  Literature ,  1919,  4,  18). — The  compounds  studied  were 
vasodilators,  similar  in  action  but  differing  in  degree.  They  stimu¬ 
lated  first  the  nerve,  then  the  muscle  fibre,  and  vascular  paralysis 
was  produced.  With  few  exceptions,  if  the  vasodilator  was  given 
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sufficient  time  to  act,  the  vasoconstrictor  action  of  barium  and  of 
adrenaline  was  prevented.  The  physiological  action  of  compounds 
of  the  aromatic  series  is  due  to  the  benzene  nucleus,  and  is  modified 
by  substituents.  Monohydric  phenols  had  a  more  powerful  action 
than  either  benzene  or  dihydric  or  trihydric  phenols;  a  similar 
relation  existed  between  sodium  benzoate  and  salicylate,  and 
between  cyc/ohexanol  and  quinitol  (eyc?ohexane-l :  4-diol).  Of  the 
three  isomeric  dihydroxybenzenes,  resorcinol  exerted  the  greatest 
vasodilator  action.  Guaiacol  was  more  powerful  than  catechol, 
phenacetin  than  antifebrin,  lactophenine  than  aniline,  phenyl- 
hydrazine  than  aniline.  The  toxicity  was  increased  by  the  union 
of  two  nuclei.  Naphthalene  was  more  toxic  than  benzene,  benz¬ 
idine  than  aniline,  and  quinoline  than  pyridine.  Menthol  and 
camphor  had  an  identical  action;  pyridine  and  nicotine  acted 
similarly,  likewise  quinoline  and  quinine.  cycloHex ane  was  more 
powerful  than  benzene,  and  piperidine  than  pyridine,  cyclo- 
Hexanol  did  not  exert  a  more  marked  action  than  phenol. 

Chemical  Abstracts. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Biochemical  Action  of  Microbes  on|Sugars  and  Alcohols. 

A.  Besson,  A.  Ranque,  and  Ch.  Senez  {(Jom/pt.  rend.  hoc.  biol 
1918,  81,  930—933;  from  Chem,  Zeutr.,  1919,  i,  663— 664).— A 
table  is  given  showing  the  action  of  various  microbes  ( Bacillus 
faecalis  alkaligcnes ,  B.  pyocyancus,  B.  Shiga,  B.  Hiss ,  B.  Flcxncr , 

B.  typhi ,  Vibrio  cholerae ,  B .  proteus,  B .  paratyphi  A ,  7i.  para¬ 
typhi  B .,  R.  cofo*)  on  dextrose,  lsevulose,  maltose,  dulcitol,  sucrose, 
lactose,  mannitol,  and  glycerol  in  the  presence  of  agar  or  peptone 
water.  The  mode  of  action  depends  greatly  on  the  form  of  nutri¬ 
ment,  and  the  manner  in  which  the  different  sugars  and  alcohols 
are  attacked  does  not  depend  on  the  nature  of  the  substances,  but 
is  a  specific  property  of  the  respective  microbes.  The  evolution  of 
gas  seems  to  be  a  more  important  phenomenon  than  the  fact  that 
a  particular  sugar  is  or  is  not  attacked.  With  regard  to  their 
action  on  sugars  and  alcohols,  microbes  may  be  conveniently 
classified  as  follows  :  (i)  inactive  microbes  which  do'  not  attack  these 
substances;  (ii)  microbes  which  act  without  evolving  gas;  (iii)  such 
as  act  with  evolution  of  gas.  The  latter  two  groups  may  be  sub¬ 
divided  according  to  the  susceptible  individual  compounds. 

H.  W. 

Benzoic  Acid  as  a  Disinfectant.  H.  P.  Kaufmann  ( Zeitsch . 
angew.  Chem.,  1919,  32,  199—200). — The  bactericidal  action  of 
benzoic  acid  on  bouillon  cultures  of  Staphylococcus  and  diphtheria 
bacilli  was  investigated,  and  concentrations  as  low  as  0*08%  in  the 
former  case  and  0*04%  in  the  latter  were  found  to  produce 
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sterility  in  five  days.  In  steam  or  water  vapour  at  temperatures 
as  low  as  37°,  benzoic  acid  showed  a  powerful  bactericidal  action 
comparable  with  that  of  phenol  under  similar  conditions.  The 
volatility  of  benzoic  acid  iii  water  vapour  from  boiling  aqueous 
solutions  was  determined  by  passing,  the  vapours  through  a  con¬ 
denser  and  estimating  the  benzoic  acid  in  the  distillate.  With  1% 
solutions,  the  percentage  gradually  increased  from  O’ 25 6  at  the 
commencement  to  1-088  when  90%  of  the  solution  had  been  distilled 
off,  at  which  point  the  remaining  acid  began  to  separate  as  an  oil. 
With  2-5%  solutions,  the  benzoic  acid  content  of  the  distillate  rose 
from  0*605%  initially  to  1  006%  when  70%  had  distilled  and  oil 
began  to  separate.  With  5%  solutions,  the  corresponding  figures 
were  0*995%,  rising  to  1*06%  when  30%  had  distilled  over.  [See, 
further,  J.  Soc .  Chem.  Ind .,  1919,  August.]  Gr.  F.  M. 

Increase  of  the  Action  of  Catalase  in  Yeast  Cells.  Hans 

von  Euler  and  Ragnar  Blix  ( Zeiisch .  physiol.  Chem.,  1919,  105, 
83 — 114). — The  researches  of  Phragmen  (Mcdd.  li.  Vetenskaps- 
akad.  Nohel-Inst.,  1919,  5)  have  shown  that  fresh  yeast  can  bring 
about  the  decomposition  of  dilute  hydrogen  peroxide.  The  decom¬ 
position  follows,  within  certain  limits,  the  course  of  a  unimolecular 
reaction.  The  reaction  constant  increases  proportionately  to  the 
amount  of  yeast  used.  The  power  of  decomposing  hydrogen  per¬ 
oxide  possessed  by  the  living  yeast  may  be  increased  from  two  to 
six  times  by  the  addition  of  small  quantities  of  protoplasmic 
poisons,  such  as  chloroform,  thymol,  toluene,  and  phenol. 
Analogous  cases  have  been  described  (Euler  and  Johansson,  A., 
1912,  i,  807).  The  catalase  action  of  yeast  is  also  greatly  increased 
by  drying  at  the  ordinary  temperature,  or  by  dehydration  by  other 
means — treatment  with  alcohol  or  acetone — provided  the  enzyme  is 
not  destroyed.  No  appreciable  increase  in  the  catalase  action  of 
the  dried  yeast  was  observed  to  follow  the  addition  of  chloroform 
or  toluene.  When  emulsions  of  fresh  yeast  are  maintained  at 
55 — 63°  for  from  one-half  to  two  hours,  there  is  also  a  very  great 
increase  in  the  power  of  decomposing  hydrogen  peroxide.  Such 
activation  is  not  confined  to  yeast,  but  is  also  found  in  the  case 
of  numerous  other  organisms. 

The  catalase  action  per  cell  may  be  raised  by  treating  the  yeast 
with  nutritive  solutions  containing  sucrose.  The  influence  of  a 
reducing  agent,  such  as  methylene-blue,  is  to  cause  an  increased 
activation  of  catalase,  whereas  acetaldehyde  has  an  inhibitory 
action. 

The  influence  of  dehydration  and  of  protoplasmic  poisons  on  the 
enzymes  of  yeast  is  discussed,  and  it  is  considered  not  improbable 
that  in  the  case  of  catalase  they  act  by  preventing  or  neutralising 
the  action  of  an  inhibitory  factor.  J.  C.  D. 

Antagonism  between  Alkaloids  and  Salts  in  Relation  to 
Permeability.  W.  J.  Y.  Osterhout  ( J .  Gen.  Physiol .,  1919,  1, 
515 — 519). — It  was  found  that  nicotine,  caffeine,  and  cevadine  may 
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antagonise  the  action  of  sodium  chloride.  They  decrease  per¬ 
meability,  and  resemble  in  this  respect  salts,  such  as  calcium 
chloride,  which  antagonise  sodium  chloride.  J.  C.  D. 

Two  Crystalline  Salts  from  the  Phospho  organic  Reserve 
Principle  of  Green  Plants.  S.  Posternak  ( Gompt .  rend.,  1919, 

168,  1216 — -1219.  Compare  A.,  1903,  li,  607,  679,  680),— The 

author  describes  methods  for  preparing  two  crystalline  phospho- 
organic  salts  from  seeds  or  from  phytin.  The  first  salt  is  a  double 
sodium  calcium  salt  having  the  composition  C6H12O27P0Ca2Na8,  and 
crystallising  in  slender  needles.  The  second  is  a  sodium  salt, 
(C2H409P2Na4)3,44H20.  It  crystallises  in  prisms,  and  readily 
yields  the  corresponding  copper  and  lead  salts.  W.  G. 

The  Constitution  of  the  Phospho-organic  Reserve 
Principle  of  Green  Plants.  S.  Postkrnak  ( Conipt .  rend.,  1919, 

169,  37  — 39.  Compare  preceding  abstract). — The  author  now 

inclines  to  the  view  that  this  material  is  an  inositol  hexaphosphate 
which  energetically  retains  3  inols.  of  water,  and  these  cannot  be 
removed  without  decomposing  the  compound.  W.  G. 

Studies  on  Enzyme  Action.  XVII.  The  Oxydase,  Per- 
oxydase ,  Catalase,  and  Amylase  of  Fresh  and  Dehydrated 
Vegetables.  K.  George  Falk,  Grace  McGuire,  and  Eugenia 
Blount  (/.  Biol .  Ghent.,  1919,  38,  229 — 244). --The  oxydase  reac¬ 
tions  with  carrot,  yellow  or  white  turnip,  potato,  and  tomato  juices 
are  greatly  increased  on  dilution.  Apparently  some  substance, 
chemically  unsaturated,  is  present  which  combines  with  the  oxygen, 
preventing  it  from  acting  on  the  reagent.  The  peroxydase  reaction 
did  not  show  such  increase  on  dilution.  There  is  no  well-defined 
hydrogen-ion  concentration  for  the  maximum  action  with  oxydase, 
peroxydase,  or  catalase,  but  the  reactions  are,  in  general,  better 
between  p^J  and  pH  10.  They  are  inhibited  by  acid  reaction,  except 
in  the  case  of  the  tomato.  Vacuum  dehydrated  cabbage  and  carrot 
gave  more  marked  oxydase  reactions  than  did  the  fresh  vegetables, 
but  in  every  other  case  the  enzyme  action  was  less  after  dehydra¬ 
tion.  Well-defined  maxima  in  the  amylase  reactions  are  apparent 
in  cabbage,  carrot,  and  turnip  juices  at  about  _pH6.  Dehydration 
causes  a  decrease  in  the  activity  of  this  enzyme.  J.  C.  D. 

A  Component  of  the  Fat  of  Bassia  longifolia  L.  (Illipe 
Malabrorum  Kon)  and  Bassia  latifolia.  E.  Winterstein 

( Zeitsch .  physiol.  Ghem.,  1919,  105,  31 — 32). — On  preserving 
pieces  of  the  press  cake  of  seeds  of  Bassia  longifolia  and  B .  lati¬ 
folia  in  an  evacuated  vessel  over  phosphoric  oxide  for  several 
months  at  30—35°,  the  surface  of  the  cake  became  covered  with 
fine,  needle-shaped  crystals.  These  were  identified  as  palmitic  acid. 

J.  C.  D. 

The  Resin  of  the  Outer  Bark  of  Melaleuca  uncinata. 

Henry  G.  Smith  (J.  Proc.  Boy.  Soc.  N.S.  Wales,  1917,  51. 
232 — 237). — The  thin,  paper-like  epidermis  of  the  stems  and 
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branches  of  Melaleuca  uncinata  contains  from  20 — 25%  of  a  resin, 
which  can  be  extracted  with  hot  alcohol.  The  resin  resembles 
ordinary  shellac  in  appearance  and  has  D15  1T35.  About  70%  of 
the  total  resin  is  an  acid  resin,  m.  p.  148 — 150°,  which  gives  a 
'potassium  and  a  silver  salt.  The  neutral  substances  constitute 
about  25%  of  the  original  resin. 

In  addition  to  the  resin,  the  outer  bark  contains  a  small  amount 
of  a  vegetable  wax,  m.  p.  67 — 68°.  W.  G. 

Isolation  of  a  Saponin  from  Platycodon  grandiflorum 
Root.  H.  Oshika  ( Kyoto  Igaku  Zasshi ,  1918,  15,  No.  2,  76—83  ; 
Jap.  Med.  Literature ,  1919,  4,  20). — -The  root  of  the  herbaceous 
plant  Platycodon  grandiflorum  (Japanese  “  Kikyo,”  Chinese 
“  Kihkang  ”  or  “Kihung”)  is  used  as  an  astringent,  carminative, 
sedative,  and  vermifuge.  It  contains  a  saponin ,  which  has  the 
formula  C35H48O20,  is  a  white  powder  when  pure,  is  sparingly 
soluble  in  water,  more  readily  so  in  alkali,  and  is  insoluble  in  acids, 
ether,  and  chloroform.  Its  haemolytic  power  is  approximately  one 
half  that  of  dioscin.  The  infusion  or  decoction  of  the  root  has  a 
toxicity  for  the  mouse  approximately  equal  to  that  of  senega  root. 

Chemical  Abstracts. 

Composition  of  Inclusion  Cells  and  their  Relation  to 
the  Mellowing  of  Fruits.  C*  Griebel  and  A.  Schafer  ( Zeitsch . 
Nahr.  Genussm .,  1919,  37,  97 — 111). — The  mesocarp  of  certain 
fruits  (especially  the  Pyrus  species)  consists  solely  of  cells  contain¬ 
ing  tannins,  and  the  term  “inclusion”  cells  is  given  to  them,  as  a 
distinction  from  the  tannin  idioblasts  of  other  fruits  and  plants. 
When  ripe,  fruits  having  such  a  mesocarp  rapidly  become  over¬ 
ripe  or  mellow.  The  single  exception,  as  regards  mellowing,  is  the 
fruit  of  Primus  sprinosa  (sloe).  The  disappearance  of  the  astringent 
taste  during  mellowing  is  not  due  to  decomposition  of  the  tannins, 
but  to  their  becoming  insoluble.  The  inclusion  cells  of  Pyrus 
domestica  contain  a  tannin  which  is  soluble  in  water  and  alcohol; 
this  tannin  is,  in  part,  combined  with  a  sparingly  soluble  colloidal 
substance  of  unknown  composition ;  only  when  the  fruit  mellows  or 
is  dried  do  the  cell  contents  become  insoluble,  brown-coloured  sub¬ 
stances  being  formed  gradually  as  this  change  takes  place.  Acet¬ 
aldehyde  is  formed  during  the  mellowing.  The  quantity  of 
pentosan  and  galactan  in  the  inclusion  cells  of  P.  domestica  is 
very  small,  and  sugars  do  not  appear  to  be  present.  The  un¬ 
changed  tannin  in  the  cells  yields  the  reactions  of  o-hydroxy-com- 
pounds,  an  indication  that  it  is  a  catechol  derivative;  fusion  with 
potassium  hydroxide  yields  a  small  quantity  of  protocatechuic  acid, 
but  no  phloroglucinol.  The  tannin  possesses  no  glucosidal 
character,  and  its  properties  resemble  those  of  the  oak-bark 
tannins.  W.  P.  S. 

The  Presence  of  Aconitic  Acid  in  Sugar-cane  Juice  and 
a  New  Reaction  for  the  Detection  of  the  Acid.  Charles 
Somers  Taylor  (T.,  1919,  115,  886 — 889). 
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Effect  of  Manganese  Compounds  on  Soils  and  Plants. 

E.  P.  Beatrice:  (Cornell  Univ.  Agric.  Exp.  Sta.  Mem.,  1919,  19, 
371 — 402). — Manganese  salts  at  high  concentrations  decrease  the 
growth  of  wheat  in  water  cultures;  at  lower  concentrations,  they 
stimulate  the  growth  of  the  plants  and  increase  the  oxidising  power 
of  the  roots.  The  presence  of  nutrient  salts  and  the  food  stored  in 
the  endosperm  of  the  wheat  seed  reduce  the  toxic  effect  of  the 
manganese  salts.  The  toxic  effect  is  shown  by  a  browning  of  the 
roots  and  a  bleaching  of  the  leaves.  The  bleached  leaves  of  plants 
treated  with  manganese  salts  contain  more  manganese  than  the 
green  leaves.  Manganese  salts  added  to  the  soil  increase  the  power 
of  the  soil  to  oxidise  aloin  and  phenolphthalein.  This  the  author 
believes  is  due  to  the  formation  of  manganese  dioxide.  Low  com 
centrations  of  manganese  salts  stimulate  the  ammonifi cation  of 
dried  blood,  but  inhibit  the  nitrification  of  ammonium  sulphate  in 
the  soil.  Chemical  Abstracts. 

Acidimetric  Titration  of  Grain  Extracts  and  Amino-acids 
in  the  Presence  of  Alcohol.  Victor  Birckner  (/.  Biol.  Chem 
1919,  38,  245 — 254). — It  was  found  that  a  larger  amount  of  alkali 
is  required  to  neutralise  the  acidity  of  grain  extracts  when  alcohol 
is  present.  A  study  of  this  point  showed  that  amino-acids,  which 
in  aqueous  solution  are  nearly  neutral  to  phenolphthalein,  react 
distinctly  acid  in  the  presence  of  alcohol.  The  suggestion  is 
advanced  that  this  may  be  due  to  an  interaction  between  the 
hydrated  form  of  the  amino-acid  and  the  alcohol.  J.  C.  D. 

Constituents  of  Emmenthaler  Cheese.  V.  E.  Winterstein 
(Zeitsch.  physiol.  Chem.,  1919,  105,  25 — 30.  Compare  A.,  1902, 
ii,  687;  1904,  ii,  585;  1906,  ii,  248;  1909,  ii,  423). — It  has  been 
previously  shown  that  the  usual  protein  cleavage  products  can  be 
isolated  from  this  cheese,  with  the  one  exception  of  arginine. 
Arginine  was  not  present  in  several  kinds  of  skimmed-milk 
cheese  examined.  The  fate  of  the  arginine  has  been  inquired  into. 
This  amino-acid  might  by  ferment  action  give  rise  to  agmatine, 
1  : 4-diaminobutane,  ornithine,  urea,  and  ammonia,  1 ;  4-Di amino- 
butane  was  not  present,  but  the  presence  of  urea  and  ornithine  was 
established.  Traces  of  ^hydroxyphenylethylamine  were  also 
detected.  J.  C.  D. 

The  Statement  of  Acidity  and  Alkalinity,  with  Special 
Reference  to  Soils.  Edgar  T.  Wherry  (/.  Washington  Acad. 
Sci .,  1919,  9,  305 — 309). — The  author  proposes  a  new  method  of 
expressing  acidity  or  alkalinity  in  place  of  the  usual  potential 
method,  in  which  the  value  indicates  neutrality.  His  scale 

for  chemical  potentials  is  such  that  VH  =  0  indicates  neutrality, 
acidity  being  expressed  by  positive  values  and  alkalinity  by 
negative.  These  new  values  may  be  arrived  at  by  subtracting  the 
values  of  PH  from  7.  W.  G-. 
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The  Preparation  of  some  True  Acetylenic  Hydrocarbons 
by  means  of  Monosodioacetylene.  Picon  ( Compt .  rend.,  1919, 
ld9,  32 — 34.  Compare  this  vol.,  i,  246). — Normal  amyl  iodide 
reacts  with  monosodioacetylene  in  liquid  ammonia,  yielding 
heptinene,  together  wTith  a  small  amount  of  /3-methyl-A°-butene,  the 
latter  due  probably  to  the  presence  of  a  small  amount  of  active 
amyl  iodide  in  the  sample  used. 

Normal  primary  octyl  iodide  in  the  same  way  yieias  aednene , 
b.  p.  59°/13  mm.,  m.  p.  —40°,  DJ  0-791,  and  hexadecyl  iodide  gives 
octadecinene,  m.  p.  22*5°,  DJ  0*8696.  W.  G. 

Carbon  Tetrachloride ,  Chloroform,  and  Carbon  Hexa- 
chloride  from  Natural  Gas.  G.  W.  Jones  and  Y.  C.  Allison 
(/.  Ind.  Eng.  Chem .,  1919,  11,  639 — 643). — Natural  gas  rich  in 
methane  or  ethane,  such  as  that  of  Pittsburgh,  can  be  used  for  the 
production  of  carbon  tetrachloride,  chloroform,  and  carbon  hexa- 
chloride.  For  this  purpose,  it  is  passed,  together  with  a  slight 
excess  of  chlorine,  through  a  tube  which  contains  a  suitable  catalyst, 
and  is  heated  in  an  electric  furnace.  The  most  suitable  catalysts 
are  war-gas  charcoal,  “bachUe”  (a  patent  carbon  material),  and 
steamed  anthracite  coal,  all  of  which  have  a  high  absorptive 
capacity  for  chlorine.  The  reaction  begins  at  250°  and  increases 
in  intensity  up  to  about  500°,  above  which  the  catalyst  is  attacked 
and  carbon  is  deposited.  One  litre  of  natural  gas  (90%  of  methane 
and  10%  of  ethane)  when  completely  chlorinated  should  yield 
4*01  c.c.  of  chlorination  products.  Methane  is  less  readily 
chlorinated  than  higher  saturated  hydrocarbons.  By  introducing 
the  gas  at  the  rate  of  1  litre  per  hour,  methane  is  completely  con¬ 
verted  into  carbon  tetrachloride  and  ethane  into  carbon  hexa- 
chloride.  By  increasing  the  rate  of  introduction  of  the  natural  gas, 
chloroform  is  obtained  in  addition  to  carbon  tetrachloride.  [See 
also  J.  Soc .  Chem .  Ind.,  1919,  599a.]  C.  A.  M. 

Preparation  of  Tetrachloroethylene.  H.  B.  Weiser  and 
G.  E.  Wightman  (/.  Phys.  Chem .,  1919,  23,  415 — 439).— The 
optimum  temperature  for  the  thermal  decomposition  of  carbon 
tetrachloride  into  chlorine  and  tetrachloroethylene  lies  between 
1300°  and  1400°,  but  a  certain  amount  of  decomposition  occurs  at 
temperatures  as  low  as  600°.  In  order  to  minimise  the  further 
reaction  of  chlorine  on  tetrachloroethylene  to  form  solid  hexa- 
chloroethane,  the  products  of  decomposition  must  be  cooled  as 
rapidly  as  possible,  and  may  with  advantage  be  diluted  with  an 
inert  gas  such  as  air  or  nitrogen.  The  decomposition  is  con¬ 
veniently  conducted  in  an  electrically  heated  quartz  tube,  and  an 
iron  condenser  may  be  used  provided  that  the  condensing  surface 
vol.  cxvr.  i  t 
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is  kept  dry  and  comparatively  cool.  [See  also  J .  Soc.  Ghent.  Ind 
1919,  September.]  G.  F.  M. 

The  Catalytic  Formation  of  Alkyl  Chlorides  from  Primary 
Alcohols.  Paul  Sabatier  and  A.  Mailhe  ( Compt .  rend.,  1919, 
169,  122 — 125). — When  the  vapours  of  primary  alcohols  of  the 
methyl  series  are  passed  along  with  hydrogen  chloride  over 
aluminium  oxide  at  420°,  the  corresponding  primary  alkyl  chloride, 
together  with  some  secondary  or  tertiary  chloride  and  some 
ethylenic  hydrocarbon,  is  obtained.  In  this  way,  propyl  alcohol 
gives  a  mixture  of  propyl  and  isopropyl  chlorides,  the  latter  pre¬ 
dominating;  fsobutyl  alcohol  gives  a  mixture  of  asobutyl  chloride, 
CHMe2*CH2Gl?  and  the  tertiary  chloride,  CMe3Cl,  in  the  propor¬ 
tion  of  1:3;  isoamyl  alcohol  gives  a  mixture  of  the  primary, 
secondary,  and  tertiary  chlorides  in  the  proportion  of  1:2:3,  and 
heptyl  alcohol  gives  heptene  and  a  mixture  of  primary  and 
secondary  heptyl  chlorides,  together  with  a  little  diheptene. 

W.  G. 

The  Spontaneous  Oxidation  of  Organic  Complexes  of 
Cobalt.  H.  Colin  and  O.  Lievin  ( Com/pt .  rend.,  1919,  169, 
188—190). — Alkaline  solutions  of  certain  organic  substances  in  the 
presence  of  cobalt  sulphate  undergo  spontaneous  oxidation  in  the 
air.  In  some  cases,  the  amount  of  oxidation  is  limited,  whilst  in 
others  it  increases  with  the  time.  Glycerol  and  lactic  acid  furnish 
examples  of  the  first  type,  whilst  dextrose,  mannitol,  erythritol, 
and  tartaric  acid  are  examples  of  the  second  class  of  organic  sub¬ 
stances.  As  explanation  of  this  phenomenon,  the  authors  suggest 
that  the  cobalt,  in  the  presence  of  alkali,  forms  true  complexes 
with  th «  organic  compounds.  These  complexes  oxidise  spon¬ 
taneously  and  turn  green,  the  organic  substance  being  attacked 
at  the  same  time.  If  the  products  of  this  secondary  oxidation  are 
capable  of  reducing  the  green  complex,  there  is  a  continuous  trans¬ 
portation  of  oxygen,  but  if  not  the  absorption  is  limited. 

W.  G. 

Action  of  Chlorosulphonic  Acid  on  Methyl  Hydrogen 
Sulphate.  R.  Levaillant  and  L.-J.  Simon  [Compt.  rend.,  1919, 
169,  140 — 143). — Methyl  hydrogen  sulphate  reacts  with  chloro¬ 
sulphonic  acid  to  give  methyl  chlorosulphonate  according  to  the 
equation  0H-S02C1  +  OH-S02OMe  =  S02Cl-0Me  +  H2S04.  This 
reaction  is,  however,  reversible,  and  an  equilibrium  is  set  up.  At 
the  same  time,  a  secondary  reaction  proceeds  between  some  of  the 
methyl  chlorosulphonate  formed  and  some  of  the  unchanged  methyl 
hydrogen  sulphate,  this  reaction  also  being  reversible : 

S02Cl*0Me  +  OH*S02*OMe  —  SO2Cl-0H  +  S02(0Me)2. 

As  a  result  of  the  balance  of  these  reactions,  it  is  found  that  the 
yield  of  methyl  chlorosulphonate  is  only  about  half  of  the 
theoretical  yield.  Methyl  chlorosulphonate  is  a  colourless  liquid 
and  a  violent  lachrymator.  It  has  b.  p.  42°/ 16  mm.,  134 — 135°/ 
760  mm.,  D°  1-514*  D15  1*492,  ng  1*414.  W.  G. 
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Action  of  Chlorosulphonic  Acid  on  Methyl  Sulphate. 
Preparation  of  Methyl  Chlorosulphonate.  R.  Levaillant 

and  L.-J.  Simon  (Oompt.  rend.,  1919,  169,  234—936.  Compare 
preceding  abstract). — When  heated  together,  methyl  sulphate  and 
chlorosulphonic  acid  react  according  to  the  equation 

S02CI*0H  +  Me2S04  =  S02Ch0Me  +  0II-S02-0Me, 
which  is,  however,  reversible.  Further,  the  methyl  hydrogen 
sulphate  formed,  in  its  turn,  reacts  with  the  chlorosulphonic  acid, 
as  already  seen.  The  yield  from  methyl  sulphate  is  70%  of  theory, 
and  may  be  increased  if  the  product  is  fractionally  distilled,  giving 
two  fractions,  A ,  containing  methyl  chlorosulphonate  and  a  little 
chlorosulphonic  acid,  and  B,  containing  chlorosulphonic  acid, 
methyl  chlorosulphonate,  and  methyl  sulphate,  this  second  fraction 
B  being  added  to  further  quantities  of  the  original  reacting 
mixture.  W.  G-. 

Preparation  of  the  Fluorides  of  Organic  Acids  by  means 
of  Fluorosulphonic  Acid  and  Fluorosulphonates.  Wilhelm 
Traube  and  Anna  Krahmer  ( Ber .,  1919,  52,  [B],  1293 — 1298). — 
The  preparation  of  aliphatic  acid  chlorides  by  the  action  of  heat 
on  mixtures  of  salts  of  chlorosulphonic  acid  and  fatty  acids  has 
been  described  by  the  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P. 
146690) ;  the  authors  have  attempted  to  prepare  the  fluorides  by  a 
similar  method,  but  the  results  are  not  completely  satisfactory. 
The  best  yields,  obtained  with  fatty  aromatic  acids,  do  not  exceed 
20%  of  that  theoretically  possible,  whilst  with  the  simple  aliphatic 
acids  the  yields  fall  as  lowr  as  5%.  The  by-products  include  con¬ 
siderable  amounts  of  acid  anhydrides.  Better  results  are  obtained 
by  heating  mixtures  of  fluorosulphonic  acid  and  the  fatty  acid  in 
a  platinum  vessel.  The  following  substances  are  described  :  /3 -phenyl- 
propionyl  fluoride ,  b.  p.  96°/ 17  mm.,  which  is  only  slowly  decom¬ 
posed  by  water;  phenylacetyl  fluoride ,  b.  p.  88 — 89°/ 17  mm.; 
benzoyl  fluoride,  b.  p.  156°;  acetyl  fluoride,  b.  p.  20*5°;  propionyl 
fluoride,  b.  p.  44°;.  chloroacetyl  fluoride ,  b.  p.  74°;  dichlaroacetyl 
fluoride,  b.  p.  71 — 72°.  H.  W. 

Certain  Aliphatic  Compounds  with  Numerous  Side- 
chains.  Bichard  Willst atter  and  Daniel  Hatt  (Annaien,  1919, 
418,  148 — 160). — The  authors  have  synthesised  aj8y8-tetra- 

methylhexoic  acid  by  way  of  the  ester  of  the  corresponding 
/1-hydroxy-acid,  the  method  employed  consisting  in  union  of  a 
ketone  and  the  ester  of  an  a-halogenated  aliphatic  acid  in  presence 
of  zinc  (compare  Reformatsky,  A.,  1887,  717 ;  1896,  i,  128)  or 
magnesium  (compare  Zelinsky  and  Gutt,  A.,  1902,  i,  585).  The 
synthesis  in  this  way  of  ethyl  /3~hydroxy-aj3-dimethylvalerate  from 
methyl  ethyl  ketone  and  ethyl  a-iodopropionate  occurs  readily,  but 
ethyl  zsobutyl  ketone  and  ethyl  a-iodopropionate  yield,  in  addition 
to  the  ester  of  the  £-hydroxy-acid,  also  that  of  the  corresponding 
unsaturated  acid.  Hydrogenation  of  the  latter  in  presence  of 
platinum  gives  the  ajSyS-tetramethylhexoic  acid,  which  in  habit 
resembles  phytol  derivatives,  without,  however,  being  identical  with 

t* 
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any  of  these.  The  jS-hydroxy-acid  is  converted  by  the  action  of 
62%,  or  even  more  dilute,  sulphuric  acid  into  the  highly  stable 
y-lactone,  this  behaviour  being  that  exhibited  by  other  alkylated 
a/3-unsaturated  acids. 


j8y-Dimethyl-5-pentanone,  obtained  by  boiling  ethyl  methyliso- 
propylacetoacetate  (compare  van  Romburgh,  A.,  1887,  232)  with 
hydrobromic  and  glacial  acetic  acids,  has  b.  p.  128 — 133*5°/ 
719  mm.  (van  Romburgh  gave  135 — 140°);  its  oxime ,  c17h16on, 
is  a  colourless,  viscous  oil,  b.  p.  82 — 82* 5°/ 10  mm.,  with  an  odour 
of  peppermint.  By  sodium  and  alcohol,  the  ketone  is  reduced  to 
Py-dimethyl-Z-pentanol,  C7H160,  which  is  a  somewhat  viscous 
liquid,  b.  p.  149 — 150*5°/719  mm.,  Df  0*836.  S-Iodo-fiy-dimethyl- 
pentane,  C7H16I,  has  b.  p.  56 — 61°/ 11  mm.,  and  smells  like 
camphor. 

Ethyl  fi -hydroxy -aft-dimethyl  valerate , 

OH  •  CMeEt- CHMe*  C02Et, 

prepared  from  methyl  ethyl  ketone  and  ethyl  a-iodopropionate  in 
presence  of  magnesium,  is  a  liquid,  b,  p.  78 — 79*5°/ 10  mm. 

Ethyl  aft-dimethyl- t^-butenoate,  CMeEtICMe’COaEt,  prepared 
by  heating  the  preceding  ester  with  oxalic  acid,  is  a  mobile  liquid, 
b.  p.  64 — 66°/ 13*5  mm.,  DJ  0*927,  with  a  pleasant  odour  and  a 
vigorous  reducing  action  on  permanganate. 

E  t  hyl  ft-hydroxy-aft  y  -  trim  ethyl  valerate, 

CHMe2*CMe(0H)-CHMe*C02Et, 

prepared  from  methyl  isopropyl  ketone  and  ethyl  a-iodopropionate, 
is  a  mobile  liquid,  b.  p.  90- — 93*5°/ll*5  mm.,  D]75  0*977;  it  is  not 


converted  into  the  corresponding  unsaturated  ester  by  either 
oxalic  acid,  phosphoric  oxide,  or  phthalic  anhydride.  The  free 
hydroxy-acid,  C8H1603,  forms  a  viscous  liquid,  b.  p.  136 — 140°/ 


9*5  mm.,  and  in  a  desiccator,  or  more  rapidly  on  heating  with 
dilute  sulphuric  acid  (1*1),  is  converted  into  afty-trimethyl-h- 

CMe  —O 

valerolactone ,  CHMe<^jj-^  which  crystallises  in  needles  and 


lanceolate  leaflets,  m.  p.  47*5°,  b.  p.  90*5 — 93°/ 10  mm.,  and  has 
an  intense  menthol  odour.  When  heated  with  hydriodic  acid  and 
phosphorus,  the  lactone  gives  an  alphyl  iodide  ( ?  octyl  iodide), 
b.  p.  164 — 167*5°,  and  a  very  stable  carboxylic  acid  of  high  mole¬ 
cular  weight,  b.  p.  272 — >279°/ 10  mm.  When  heated  for  a  day 
at  160 — 210°  with  hydriodic  acid  (D  1*96),  the  lactone  loses  carbon 
dioxide  and  yields  a  saturated  hydrocarbon,  b.  p.  84 — 89°,  which 
smells  like  petroleum  and  appears  to  have  the  composition  of  a 
cycfoparaflin. 


aftyfi-Tetramethyl-y-hexolactone,  CHMe<^ 


CMePr^-O 
CHMe — CO’ 


is  a  some¬ 


what  viscous  oil,  b.  p.  117 — 120°/ 12  mm.,  DJ  0*988,  with  an  odour 
like  that  of  menthol,  and  is  only  slowly  oxidised  by  permanganate. 

Tetramethyl-ka-hexenoic  acid,  CHMe2,CHMe*CMeICMe*C02H, 
cannot  be  distilled  even  in  a  vacuum,  owing  to  its  ready  conversion 
into  the  lactone,  which  forms  slowly  even  at  the  ordinary  tempera- 
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ture ;  the  acid  instantaneously  combines  with  bromine  and 
decolorises  permanganate. 

afiyd-Tetramethylhexoic  acid ,  CH3,[CHMe]4*C02H,  is  a  some¬ 
what  viscous,  colourless  oil,  b.  p.  136 — 136* 5°/ 11  mm.,  Df 5  0*935, 
and  smells  faintly  like  turpentine.  Its  silver  salt  was  analysed. 

T.  H.  P. 

Transformation  of  Acid  Salts  of  Dibasic  Acids  in  Aqueous 
Solution.  Th.  Sabalitschka  (Ber.,  1919,  52#  [£],  1378 — 1384). — 
Previous  experiments  by  Thoms  and  Sabalitschka  (A.,  1917, 
i,  700)  have  shown  that  only  minute  traces  of  oxalic  acid  can  be 
removed  from  aqueous  solutions  of  potassium  hydrogen  oxalate  by 
treatment  with  ether,  this  behaviour  being  in  striking  contrast 
with  that  observed  with  the  acid  salts  of  other  dibasic  organic 
acids.  The  author  has  therefore  investigated  the  dialysis  of  solu¬ 
tions  of  potassium  hydrogen  oxalate  of  differing  concentration  and 
at  differing  temperatures.  It  is  found  that  the  diffusate  invariably 
contains  slightly  more  potassium  in  relationship  to  oxalic  acid 
than  is  required  for  the  acid  salt,  whilst  the  diffusing  solution  con¬ 
tains  an  excess  of  oxalic  acid.  It  appeared  probable  that  this  is 
due  to  the  existence  of  normal  potassium  oxalate  and  potassium 
tetroxalate  in  solutions  of  the  hydrogen  oxalate,  and  direct  experi¬ 
mental  evidence  on  this  point  is  afforded  by  the  crystallisation  of 
potassium  tetroxalate  in  the  pure  state  from  a  not  too  concentrated 
solution  of  potassium  hydrogen  oxalate  at  -f- 10°.  Solutions  of 
ammonium  hydrogen  oxalate  do  not  appear  to  behave  in  a  similar 
manner. 

It  is  pointed  out  that  oxalic  acid  can  be  completely  volatilised 
at  the  temperature  of  the  boiling-water  bath,  and,  further,  that 
commercial  potassium  hydrogen  oxalate  does  not  generally  corre¬ 
spond  with  the  formula  KHC204.  H.  W. 

The  Synthesis  of  Inositol  Hexaphosphate  and  its  Identity 
with  the  Phospho-organic  Reserve  Principle  of  Green 
Plants.  S.  Postern  ak  ( Compt .  rend.,  1919,  169,  138 — 140.  Com¬ 
pare  this  vol.,  i,  426). — Inositol  hexaphosphate  has  been  synthesised 
and  isolated  in  the  form  of  its  double  calcium  sodium  salt  by  heat¬ 
ing  inositol  with  phosphoric  acid  in  the  presence  of  phosphoric 
oxide  at  120 — 130°  for  three  hours.  The  crystallographic  proper¬ 
ties  of  this  synthetic  double  salt  have  been  examined,  and 
on  comparison  with  those  of  the  double  salt  prepared  from  phytin, 
the  two  sets  of  measurements  were  found  to  be  identical.  The 
crystals  are  monoclinic  \a  :  b  :  c  ~  0*630066:1:0*639015  and 
j8“108°13/].  This  is  taken  as  conclusive  proof  that  the  phospho- 
organic  reserve  principle  of  green  plants  is  inositol  hexaphosphate. 

W.  G. 

Improvements  Relating  to  the  Preparation  of  Amines. 

William  Rintoul,  John  Thomas,  and  Nobel’s  Explosives  Co., 
Ltd.  (Brit.  Pat.,  128372). — Secondary  and  tertiary  amines 
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are  separated  from  mixtures  of  the  two  containing  an  excess 
of  the  latter  by  treatment  with  carbonyl  chloride  at  temperatures 
below  25°,  whereby  the  secondary  amine  is  converted  into  a  carb¬ 
amide  chloride  with  the  elimination  of  hydrogen  chloride,  which 
reacts,  forming  the  hydrochloride  of  the  tertiary  amine.  The 
reaction  mixture  is  then  treated  with  sufficient  dilute  hydrochloric 
acid  to  dissolve  the  whole  of  the  tertiary  amine,  whilst  the  insoluble 
carbamide  chloride  is  collected  and  boiled  with  either  water  or 
dilute  hydrochloric  acid  to  regenerate  the  secondary  amine.  In 
cases  where  the  mixture  of  amines  contains  an  excess  of  the 
secondary  amine,  the  requisite  excess  of  tertiary  base  is  secured 
either  by  removing  the  secondary  base  in  stages  by  repeating  the 
above  operation,  or  by  actually  adding  a  sufficient  quantity  of 
tertiary  amine  to  the  original  mixture.  [See,  further,  J.  Soc. 
Ghent,  Ind 1919,  September.]  G.  F.  M. 

Preparation  of  Aminosulphonic  Acids  by  the  Aid  of 
Salts  of  Fluorosulphonic  Acid.  Wilhelm  Traube  and  Elisabeth 
Brehmer  ( Ber,,  1919,  52,  [if],  1^84 — 1293). — The  salts  of  fluoro¬ 
sulphonic  acid  possess  the  remarkable  property  of  exchanging  the 
fluorine  atom  for  an  amino-group  when  treated  with  an  aqueous 
solution  of  the  requisite  base;  under  these  conditions,  a  portion  of 
the  fluorosulphonic  acid,  greater  or  less  according  to  the  strength 
of  the  base,  is  hydrolysed  to  hydrofluoric  and  sulphuric  acids,  which 
represent  the  sole  by-products  of  the  change  and  which  can  readily 
be  removed  by  chalk  or  barium  hydroxide.  The  process  has  the 
considerable  advantage  over  the  older  methods  that  it  does  not 
require  the  isolation  of  the  base  in  the  anhydrous  condition.  The 
following  substances  have  been  prepared  in  this  manner:  amino¬ 
sulphonic  acid,  aminoethylaminosulphonic  acid,  barium  hydrazino- 
sulphonate,  potassium  hydrazinosulph o nat e ,  and  potassium  methyl - 
amino  sulphonate,  shining  leaflets.  Methylaminosul  phonic  add 
forms  long  needles,  m,  p.  181°,  and  yields  hygroscopic  ammonium 
and  sodium  salts;  the  barium  salt  (  +  H20)  is  stable  in  air;  the 
silver ,  copper ,  and  lead  salts  are  freely  soluble  in  water.  The 
action  of  potassium  nitrite  on  an  aqueous  solution  of  methylamino- 
sulphonic  acid  leads  to  the  formation  of  potassium  methylnitroso - 
aminosidphonate ,  N0*NMe*S03K,  which,  when  reduced  with  zinc 
dust  and  acetic  acid,  and  subsequently  boiled  with  hydrochloric 
acid,  gives  methylhydrazine  in  18%  yield.  Potassium  ethylamino- 
stilphonate  is  formed  from  potassium  fluorosulphonate  and  ethyl- 
amine;  the  corresponding  free  acid  forms  clusters  of  needles,  m.  p. 
167 — -168°.  Propylaminosul  phonic  add ,  dobutylaminosulphonic 
acid ,  amd  iso amylaminosulphonic  add  are  similarly  prepared,  and 
have  m.  p/s  172 — 173°,  192°  (decomp.),  and  188°  respectively;  the 
potassium  salts  are  described.  Phenylaminosulphonic  acid  is 
obtained  in  38%  yield.  Sodium  methylhydrazinosulphonate  closely 
resembles  the  corresponding  ethyl  compound;  it  could  not,  however, 
be  transformed  into  the  diazomethanesulphonate  by  oxidation  with 
mercuric  oxide.  H.  W. 
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ay- Amino-alcohols  with  Secondary  Alcohol  Function. 

Ernest  Fourneau  and  (Mme.)  Pauline  Ramart-Lucas  ( Bull .  Soc. 
chim. ,  1919,  [iv],  25,  364—370). — Chloropropaldehyde  readily 
reacts  with  magnesium  alkyl  bromides  or  iodides  to  give  the  corre¬ 
sponding  secondary  ay-chloro-alcohols.  These  secondary  alcohols 
condense  with  amines,  such  as  dimethylamine,  to  give  the  ay-amino- 
alcohols,  The  following  compounds  have  been  prepared. 

a-C  hi  or  ope  n  tan-y-ol,  CH2ChCH2-CHEt-OH,  b.  p.  83—85°/ 
20  mm.,  100°/ 60  mm.,  173°/ 760  mm.,  giving  an  acetyl  derivative, 
b.  p.  89°/ 15  mm.,  and  a  benzoyl  derivative,  b.  p.  168°/ 15  mm. 
a-lodo pen t an-y-ol,  b.  p.  105 — 108°/ 15  mm.,  is  obtained  from  the 
chloro-alcohol  by  the  action  of  sodium  iodide.  With  dimethyl- 
amine,  a-chloropentan-y-ol  yields  a~di?nethylaminopentan-y-ol ,  b.  p. 
175°/ 760  mm.,  97°/ 4 6  mm.  It  gives  a  hydrochloride  of  its  benzoyl 
ether ,  m.  p.  120 — 121°,  and  a  hydrochloride  of  its  p -nitrob enzoyl 
ether ,  m.  p.  145 — 146°.  a-Diethylarninopcntan-y-ol  has  b.  p.  76°/ 
13  mm.,  and  yields  the  hydrochloride  of  its  benzoyl  ether ,  m.  p. 
106 — 107°,  and  the  hydrochloride  of  its  methylcinnamyl  ether , 
m.  p.  136°. 

a-Chlorobutan-y-ol ,  CH^Cl*CH2*CHMe*OH,  b.  p.  70°/ 13  mm., 
gives  a-dimethylammobutan^y~dl ,  b.  p.  150°/ 760  mm.,  yielding  the 
hydrochloride  of  its  benzoyl  ether ,  b.  p.  133 — 134°.  a  -Diethyl- 
aminohu tan- y-ol  has  b.  p.  72°/ 13  mm. 

a-Ch  loro  h  e  xcm-y  -  ol,  CH2Cl-CH2-CHPr-OH,  b.  p.  90—91°/ 
13  mm.,  120°/35  mm.,  yields  a-dimethylaminohexan-y-ol ,  b.  p. 
193 — 194°/ 760  mm.,  giving  the  hydrochloride  of  its  dnnamyl  ether, 
m.  p.  134—135°. 

qL-Chloro-^-methylheptan-y-ol, ,  b.  p.  110 — 115°/13  mm., 
128 — 130°/ 25  mm.,  gives  a-dimethylamino^-methylheptan-y-ol , 
b.  p.  120°/ 28  mm.,  yielding  the  hydrochloride  of  its  benzoyl  ether , 
m.  p.  133—134°. 

These  chloro -alcohols,  unlike  those  obtained  from  chloroacetone, 
are  obtained  quite  pure  and  are  very  stable  to  light.  W-  Gr. 


Carbamylglycollic  Acids.  Alfred  Ahlqvist  (J,  pr.  Chem ., 
1919,  [ii],  99,  45 — 84). — With  carbamic  acid,  hydroxy-acids  yield 
carbamates,  for  instance,  C02H*CH2‘0*C0*NH2,  which  are  at  the 
same  time  acids  and  urethanes,  and  are  most  suitably  named 
carbamic  ester  acids,  the  term  urethane  acids  being  better  applied 
to  acids  of  the  type  COgH'CHg'NH'COoR.  Few  of  these  carbamic 
ester  acids  being  known  (compare  Thiele  and  Dent,  A.,  1899, 
i,  14;  Lambling,  A.,  1898,  i,  588;  1899,  i,  52,  84;  1902,  i,  537, 
603,  756),  the  author  has  made  a  more  extended  investigation  of 
them.  Oxidation  of  the  corresponding  thiocarbamyl  compounds  by 
means  of  bromine  or  permanganate  affords  a  convenient  general 
method  for  the  synthesis  of  these  acids  (compare  Holmberg,  A., 
1905,  i,  324;  1907,  i,  384;  1910,  i,  834;  1912,  i,  131),  and  the 
author  has  studied  the  methods  of  preparing  the  thiocarbamyl- 
gly collie  acids  necessary  for  this  synthesis. 

A  cctaminocarbotliiolon-gly  collie  [monoomidc  of  xanthodiacetic ] 
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add,  C02H*CH2*0,CS,S#CH2*C0*NH2,  prepared  as  sodium  salt 
according  to  the  scheme  C02Na#CH2*0H  4-  CS2  +  K0H  =  H20  + 
C02Na*CH2'0*CS,SEl,  and  this 


+  CH2Cl-CO-NH, 


C0oNa*CHo*0-CS-S-CH9-C0-NH 


2> 


crystallises  in  faint  yellow  prisms  and  sinters  at  123°,  m.  p.  (not 
sharp)  129 — 130°. 

Trithiocarbodiglycollamide,  CS(S*CH2*C<>NH2)2,  formed  during 
the  above  synthesis  by  the  action  of  chloroacetamide  on  trithio- 
carbonate  derived  from  the  carbon  disulphide  and  alkali,  crystal¬ 
lises  in  golden  spangles,  m.  p.  206 — 207°  (decomp.)  or  198°  (slow 
heating). 

Thiocarbamylglvcollie  acid  is  formed  in  best  yield  from  ethyl- 
carbothiolonglycollic  acid  (compare  Holmberg,  A.,  1907,  i,  384), 
but  is  more  readily  obtained  pure,  as  ammonium  salt,  by  the  action 
of  ammonia  (3  mols.)  on  the  monoamide  of  xanthodiacetic  acid 
(1  mol.).  The  ammonium  salt  forms  white  needles,  m.  p.  about 
160°  (decomp.).  The  free  acid  shows  m.  p.  125°,  or,  with 
rapid  heating,  134 — 135°,  the  varying  values  being  caused  by  con¬ 
version  of  the  acid  to  a  greater  or  less  extent  into  the  anhydride; 
the  temperature.  111 — 112°,  given  by  Holmberg  as  the  melting 
point  of  the  acid  is  really  that  of  the  anhydride  (see  below).  The 
ammonium  salt  formed  in  the  above  way  is  accompanied  by 
dithioglycollamide,  S9(CH2*CO*NH2)2,  m.  p.  157*5 — 158*5° 
(Claesson,  A.,  1881,  580,  gave  m.  p.  155°),  which  results  from  the 
oxidation  in  the  air  of  thioglyeollamide  (compare  Klason  and  Carl¬ 
son,  A.,  1906,  i,  232},  this  being  also  a  product  of  the  decomposition 
of  the  monoamide  of  xanthodiacetic  acid  by  ammonia. 

The  action  of  ammonia  on  carbothiolondiglycollic  acid  yields, 
besides  the  ammonium  salt  of  thiocarbamylgly collie  acid,  also  that 
of  trithiocarbodiglycollic  acid,  CS^S*CH2*C02H)2,  m.  p.  172—173° 
(compare  Holmberg,  A.,  1905,  i,  324). 

Thiocarhamylgly collie  anhydride  [4  -  Jceto  -  2  - 1 hionoxaz olidin e ] , 

.CH,-CO 

*cs— nh’ 


°< 


forms  a  woolly  mass  of  soft,  hair- like  crystals,  m.  p. 


Ill — 112°,  and  is  not  converted  into  the  corresponding  acid  on  dis¬ 
solution  in  water.  The  compound,  m.  p.  143°,  obtained  by  heating 
thiocarbamylglycollio  acid  with  acetic  anhydride,  and  described  by 
Holmberg  (A.,  1909,  i,  286;  1912.  i,  130Y  as  this  anhydride,  consists 
of  carbamylglycollic  acid.  In  virtue  of  its  iminic  hydrogen,  the 
anhydride  exhibits  acid  characters,  and  may  be  determined 
titrimetrically. 

Ethylthiocarbamylglycollic  anhydride  [4-keto-2-thion-3-ethyl- 
oxazolidinel  (compare  Holmberg,  A.,  1912,  i,  131),  prepared  by  the 
action  of  ethylamine  on  either  carbothiolondiglycollic  acid  or  the 
monoamide  of  xanthodiacetic  acid,  forms  crystals,  m,  p.  40 — 40*5°, 
and  is  accompanied  by  thioglycollic  acid,  b.  p.  107 — 108°/ 16  mm. 
When  converted  by  alkali  into  a  salt  of  the  corresponding  acid  and 
oxidised  by  means  of  bromine,  it  yields  ethylcarbamylglycollic  acid, 
m.  p.  87 — 88°. 

Diethylthio  carbamylglycollic  acid,  crystals,  m.  p.  90*5 — 91°,  is 
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obtained  by  the  action  of  diethylamine  on  either  ethylcarb  o  thiol  on- 
glycollic  acid  or  carbothiolongly collie  acid  or  its  mono-amide;  the 
product  obtained  from  the  last  two  acids  crystallises  well  and  is 
accompanied  by  thioglycollic  acid. 

In  preparing  carbamylglycollic  acids  from  the  corresponding 
thiocarbamylglycollic  acids,  the  best  oxidising  agent  is  bromine,  the 
action  of  permanganate  resulting  in  poor  yields  and  often  in  impure 
products. 

Carbamylglycollic  acid  thus  obtained  melts  at  temperatures  vary¬ 
ing  from  155°  to  161°,  according  to  the  rapidity  of  heating,  the 
acid  undergoing  more  profound  change  than  mere  conversion  into 
anhydride.  The  potassium,  barium  (  +  H20),  and  silver  salts,  and 
the  ethyl  ester,  m.  p.  64 — 65°  (Thiele  and  Dent,  loc.  cit.,  give  61°), 
were  prepared.  When  heated  in  aqueous  solution,  the  acid  decom¬ 
poses  into  glycollic  acid,  carbon  dioxide,  and  ammonia. 

Carbamylglycollic  anhydride  (2  : 4-diketo-oxazolidine), 


m.  p.  89 — 90°,  cannot  be  obtained  by  heating  the  corresponding 
acid,  but  may  be  prepared  by  oxidation  of  thiocarbamylglycollic 
anhydride  by  means  of  bromine  (compare  Traube  and  Ascher,  A., 
1913,  i,  901).  It  exhibits  acid  properties,  and  when  titrated  with 
barium  hydroxide  solution  gives  a  sharp  colour  change  with  phenol- 
phthalein.  When  heated  in  aqueous  solution  or  in  presence  of 
acid,  the  anhydride  undergoes  no  appreciable  decomposition,  and 
the  ammonia  evolved  on  distillation  with  concentrated  alkali  hydr¬ 
oxide  is  less  than  the  calculated  quantity. 

Ethylcarbamylglycollic  acid,  prepared  from  ethylthiocarbamyl- 
glycollic  anhydride  by  the  action  of  bromine  or  permanganate  in 
potassium  hydroxide  solution,  has  m.  p.  87 — 88°  (Holmberg,  A., 
1912,  i,  131,  gave  85 — 86°).  The  potassium,  barium  (-f  H20),  and 
silver  salts,  the  ethyl  ester,  C02Et*CH2*0*C0*NHEt,  m.  p.  46—47°, 
and  the  amide ,  C5H10O3N2,  m.  p.  120*5 — 121*5°,  were  prepared. 
When  heated  in  aqueous  solution  or  in  presence  of  acid,  the  acid 
decomposes,  with  formation  of  glycollic  acid,  carbon  dioxide,  and 
ethylamine;  with  concentrated  alkali  hydroxide,  the  decomposition 
is  quantitative. 


Ethylcarbamylglycollic  anhydride  [2  ik-diketo-Z-ethyloxazolidine}, 
0<CO-  ~\NEt’  ^orrns  a  colourless  oil  with  a  characteristic  odour, 


b.  p.  119*5°/12  mm.,  Df  1*246,  Tijf  1*462.  By  cold  barium  hydr¬ 
oxide  solution,  it  is  decomposed,  apparently,  into  glycollethylamide, 
NHEt’CO’CHo’OH,  but  when  heated  in  aqueous  or  acid  solution 
it  remains  almost  entirely  undecomposed.  The  methylene  group  of 
the  anhydride  does  not  react  with  benzaldehyde  in  presence  of  acetic 
anhydride  in  the  same  way  as  that  of  ethyl-  and  phenyl -thiocarb¬ 
amylglycollic  anhydrides  (compare  Holmberg,  A.,  1912,  i,  133),  the 
only  separable  product  of  the  reaction  being  benzylidene  acetate. 

Diethyl  carbamylglycollic  acid ,  C03H*CH2,0*C0*NEt2,  prepared 
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by  the  action  of  either  bromine  in  alkaline  solution  or  permanganate 
on  diethyl thiocarbamylgly collie  acid,  forms  colourless  needles,  m,  p. 
77*5—79°;  the  'potassium,  barium ,  and  silver  salts  are  described. 
The  ethyl  ester,  C9H1704N,  is  a  mobile  liquid  with  a  characteristic, 
fruity  odour,  b.  p.  122 — 123°/10  mm.,  Df  T059  n];  1*433. 

Attempts  to  prepare  the  amide  of  the  acid  resulted  in  the  formation 


of  an  uncrystallisable,  viscous  product,  which  was  not  analysed. 
When  heated  in  aqueous  solution  or  in  neutral,  acid,  or  alkaline 
solution,  the  acid  decomposes  into  gly collie  acid,  carbon  dioxide,  and 


amine. 


T.  H.  P. 


Electrolytic  Reaction  of  Organic  Sulphur  Compounds. 
I.  Thioamide  Group.  Motooki  Matsui  and  Eitaro  Ashida 
(J .  Tokyo  Chem.  Soc 1919,  40,  147—156). — A  compound  like 
carbamide,  containing  the  carbamyl  group,  is  known  to  react  as  an 
imino-compound .  According  to  Werner,  the  iminocarbamic  acid 
formula  expresses  the  true  nature  of  carbamide.  Matsui  previously 
showed  (ibid.,  30,  1157)  that  thioamide  groups  must  be  represented 
by  the  imino- formula,  RC(‘.NH)*SH.  As  a  further  proof  for  this 
contention,  he  and  Ashida  argue  that  if  the  thioamide  group  acts 
as  an  imino-acid,  then  electrolytic  oxidation  ought  to  produce  a 
double  sulphur  compound,  containing  two  groups  of  >C(!NH)  and 
-SC(INH)-.  Experimental  results  seem  to  confirm  their  hypo¬ 
thesis.  To  1 '32  grams  of  thiocarbamide  in  106  c.c.  of  alcohol  are 
added  4  c.c.  of  nitric  acid  (D  1*22).  After  passing  a  current  of 
0*3  to  0*4  ampere  for  five  hours,  there  appears  at  the  positive 
platinum  pole  a  white,  needle-shaped  compound,  yielding  1*06  grams 
after  repeated  purifications.  Analysis  shows  it  to  be  dithioform- 
amidine  dinitrate,  [SC(!NH)*NH2]2?2HN03.  From  acetylthiocarb- 
amide  they  obtained  dithiomonoacetylformamidine.  From  mono- 
ph enylthiocarb amide ,  H2N-C(:NPhVS-S-C(:NH)*NH2,  is  obtained. 
Thiobenzamide  in  alcohol  is  known  to  be  oxidised  by  iodine  to 


3  : 5-diphenvl-l  :  2  : 4-thiodiazole.  By  electrolytic  oxidation,  they 

"  y: — q  Ph 

obtained  the  identical  compound,  namely,  m.  p.  90°, 


instead  of  the  dithio-compound.  In  the  same  way,  thioacetamlide 

g 

yields  C6H4<C^  ^GMe.  Although,  thus,  they  failed  to  obtain 

dithio-compounds  in  the  last  two  cases,  still  they  believe  that  the 
reactions  in  every  case  could  be  explained  only  on  the  assumption 
that  the  thioamide  group  has  the  structure  RC(*.NH),SH. 

Chemical  Abstracts. 


The  Catalytic  Reduction  of  Hydrogen  Cyanide.  Sydney 
Barratt  and  Alan  Francis  Tttley  (T.,  1919,  115,  902 — 907). 

New  Method  of  Preparation  of  some  Polynitro-aromatic 
Compounds.  Marqueyrol  and  Loriette  (Bull.  Soc,  chirn .,  1919, 
|iv],  25,  370 — 375). — For  the  preparation  of  compounds  of  the  type 
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of  triuitrophenol,  the  authors  recommend  that  the  nitration  should 
be  carried  out  in  three  stages.  The  phenol  mol.)  is  converted 
into  £7-phenolsulphonic  acid,  which  is  then  diluted  with  water  and 
poured  into  a  cold  aqueous  solution  of  sodium  nitrate,  the  product 
being*  sodium  2-nitrophenoI-4-suIphonate.  To  this  solution,  nitric 
acid  (A  mol.)  is  then  added,  a  mixture  of  2  : 4-dinitrophenol  and 
sodium  2  :  6-dinitrophenol-4-sulphonate  being  obtained.  After  cool¬ 
ing,  the  dinitrophenol  is  separated  by  filtration,  and  may  be  further 
nitrated,  and  to  the  filtrate  more  nitric  acid  Q  or  1  mol.)  is  added, 
and  the  liquid  brought  to  the  boil.  By  this  means,  very  pure 
picric  acid  is  obtained  with  a  good  yield.  This  procedure  is  of 
advantage  in  that  practically  no  nitrous  fumes  are  liberated,  and 
but  little  more  than  the  theoretical  quantities  of  sulphuric  and 
nitric  acids  are  required. 

This  method  may  be  applied  to  commercial  cresol.  In  the  first 
stage,  any  o-cresol  present  yields  o-cresol-5-sulphonic  acid,  the 
m-cresol  gives  ra-cresol-6-sulphonic  acid,  and  the  p-eresol  gives 
??-cresol-3-sulphonic  acid.  In  the  next  stage,  from  these  sulphonic 
acids  are  formed,  respectively,  the  3-nitro-derivative,  a  mixture  of 
the  2-nitro-  and  4-nitro-compounds,  and  the  5-nitro-derivative.  In 
the  third  stage,  the  o-  and  ;>cresols  will  yield  simply  their  3  : 5 -di- 
nitro-derivatiives,  which  are  insoluble  in  water,  and  may  be  filtered 
off,  whilst  from  the  m-cresol  there  is  obtained  sodium  2 : 4-dinitro-m- 
cresol-6-sulphonate,  which  is  soluble.  The  latter  compound,  when 
boiled  with  nitric  acid,  gives  trinitro-m-cresol. 

It  is  suggested  that  the  nitrosul  phonic  acids  of  the  three  cresols 
may  be  separated  through  their  potassium  salts,  since  that  from 
p-cresol  is  only  sparingly  soluble  in  water  and  is  formed  in  the  cold ; 
that  from  o-cresol  is  only  sparingly  soluble,  and  is  not  formed  in 
the  cold,  hut  only  at  50° ;  whilst  that  from  m-cresol  is  soluble  in 
water  and  is  only  formed  at  60°.  W.  G. 

Preparation  of  2  :  4-Dinitrophenol  by  Direct  Nitration  of 
Phenol.  Marqueyrol  and  Loriette  {Bull.  Soc.  chim 1919,  [iv], 
25,  ,375).- — -If  phenol  is  liquefied  by  the  addition  of  30  grams  of 
water  to  94  grams  of  the  phenol,  and  this  liquid  is  slowly  added  to 
a  mixture  of  400  c.c.  of  sulphuric  acid  (D  1*58)  and  270  c.c.  of  nitric 
acid  (D  1*33),  kept  well  stirred,  and  cooled  until  the  whole  of  the 
phenol  is  added,  the  temperature  then  being  allowed  to  rise  to 
100°,  a  yield  of  71%  of  2  : 4-dinitrophenol  is  obtained.  W.  G. 

Oxidation  of  Phenols.  III.  Polymerisation  of  Methylene- 
quinones  to  Cyclic  Dehydrophenols.  Rudolf  Pummerer  and 
Emil  Cherbuliez  ( Ber .,  1919,  52,  [7?],  1392—1402). — Dehydro-1- 
methyl~j3-naphthol  is  decomposed  when  heated  in  xylene  solution 
into  1 -methyl-/3-naphthol  and  naphthamethylenequinone,  which 
could  not  be  obtained  in  the  unimolecular  state  (A.,  1915,  i,  419); 
this  substance  has  now  been  obtained  in  the  form  of  sulphur-yellow 
crystals,  m.  p.  143°  (corr.),  and  is  shown  to  be  formed  by  the  con¬ 
densation  of  two  molecules  of  the  m  ethyl enequinone.  It  appear* 
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to  be  dehydro-a/3-dinaphthol-2-ethane  (annexed  formula) ,  since  it 
yields  a  monophenylhydrazone,  shining  platelets, 
m.p.  233°  (corr.),  and  is  reduced  by  zinc  dust  and 
acetic  acid  to  afi-d ina j/h th oIJ2-eth(ine)  m.  p.  253° 
(corr.)  (i diacetyl  derivative,  monoclinic  plates,  m.  p. 
233 — 234°  [corr.|),  which  is  readily  reconverted  into 
dehydrodinaphtholethane  by  oxidation  with 
potassium  ferricyanide  in  dilute  alkaline  solution. 

Dehydro-6-bromo-l-methyl-/3-naphthol  ( loc .  cit.) 
is  similarly  decomposed  by  boiling  xylene,  yielding 
bromomethylnaphthol  and  dehydrodibromodi- 
naph  thole  than  e ,  yellow  prisms,  m.  p.  177°  (corr.). 
The  latter  gives  a  m o n oph enylh y draz on e ,  small, 
reddish-brown  needles,  m.  p.  237 — 238°  (corr.),  and  is  reduced  to 
6  -dibroma-a$-dina'pht1iol-2-ethane,  needles,  in.  p.  275°  (corr.), 
which  is  readily  re-oxidised  to  the  parent  substance. 

Zincke’s  tetrachloro-^-methylenebenzoquinone  (A.,  1903,  i,  757) 
has  been  shown  to  be  dehydrotetrachloro-77-cresol  (loc.  cit.)  from  a 
study  of  its  power  to  oxidise  quinol;  this  conclusion  is  now  con¬ 
firmed  by  observations  of  its  oxidising  action  on  potassium  iodide. 
Determinations  of  molecular  weight  in  benzene  show  an  almost 
complete  dissociation  of  the  double  molecule  either  into  the  radicles, 
or,  more  probably,  into'  the  methylenequinone  and  tetrachloro-j> 
cresol. 

The  authors’  investigations  lead  them  to  consider  that  the  true 
methylenequinones  with  an  unsubstituted  methylene  group  are 
exceedingly  active  substances  which  readily  polymerise.  They  are 
therefore  of  the  opinion  that  the  seven  compounds  described  as  such 
in  the  literature  are  either  quinol  ethers  or  dehydro-substances,  and 
that  a  methylenequinone  with  unsubstituted  methylene  group  has 
not  up  to  the  present  been  isolated  in  the  unimolecular  condition. 

H.  W. 


Oxidation  of  Phenols.  IV.  Constitution  of  the  Dehydro- 
naphthols  and  Preparation  of  Dehydro-a-bromo-^-naphthol. 

Rudolf  Pummfrer  ( Ber .,  1919,  52,  [2?],  1403 — 1413). — The  three 
following  formulae  are  possible  for  dehydro-1  -methyl-j3-naphthol 
(compare  A.,  1915,  i,  418) : 


/\/\ 


Me\ 


Me  >0 


(II.) 


(III.) 


The  first  explains  the  ready  union  of  the  substance  with  tri* 
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phenylmethyl,  but  is  improbable  by  reason  of  the  yellow  colour  of 
the  substance  and  its  instability  towards  permanganate  in  acetone 
solution  at  —40°.  The  decision  between  II  and  III  cannot  be 
made  with  phenyl  hydrazine,  which  behaves  as  a  reducing  agent. 
The  author  has  therefore  prepared  an  a-halogen-substituted 
dehydro-/3-naphthol  in  which,  according  to  II,  two  halogen  atoms 
must  be  loosely  combined,  whilst,  according  to  III,  only  one  is  in 
loose  combination.  Dehydro-a-bromo-P-naphthol ,  m.  p.  115 — -116°, 
is  prepared  by  the  action  of  tetrachlorodehydro-/>-cresol  on  1-bromo- 
/3-naphthol ;  it  contains  only  one  reactive  bromine  atom,  since  it  is 
hydrolysed  in  aqueous-alcoholic  solution  to  /3-naphthaquinone  and 
l-bromo-/3-naphthol,  and  is  reduced  by  stannous  chloride  probably 
to  a! -bromo-fS-hydroxy-aP1  -dinaphthyl  ether ,  m.  p.  135*5 — 136*5° 
(corr.),  in  which  the  a-position  adjacent  to  the  hydroxyl  group 
must  be  occupied,  since  it  does  not  yield  an  azo-dye  with  benzene- 
diazonium  chloride.  The  dibromo-compound  must  therefore  have  a 
constitution  analogous  to  that  expressed  by  formula  II. 

/B-Hydroxy-a^-dinaphthyl  ether  is  obtained,  amongst  other  pro¬ 
ducts,  by  the  dehydrogenation  of  /3-naphthol  by  potassium  ferri- 
eyanide  in  alkaline  solution  (compare  following  abstract);  the  first 
product  is  probably  dehydro-/3-naphthol.  the  keto-form  of  which  is 
not  stable  and  passes  into  the  corresponding  enolic  form. 

The  constitution  of  dehydro'-oxydinaphthalene  oxide  (Pummerer 
and  Frankfurter,  A*.,  1914,  i,  714)  is  further  discussed.  It  readily 
decolorises  potassium  permanganate,  and  hence  cannot  be  an 
aromatic  peroxide;  the  diketo-formula  is  also  impossible,  for  reasons 
previously  given,  so  that  there  remains  only  the  annexed  formula. 

When  treated  wTith  benzoyl  per¬ 
oxide  (subsequent  abstract),  it 
absorbs  twTo  atoms  of  oxygen,  yield¬ 
ing  a  compound  which  is  termed  a 
/3-peroxide  (IV),  to  distinguish  it 
from  the  a-peroxide  (V)  obtained 
with  oxygen.  The  ^-derivative  is 
sharply  distinguished  from  the 
a-compound  by  its  stability  towards 
permanganate  in  pyridine  solution  and  by  the  lemon-yellow  colour 


common  to  all  O-derivatives  of  hydroxydinaphthalene  oxide, 
whereas  the  (7-derivative  (a-peroxide)  is  pale  brown.  The  /3-per- 
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oxide  can  only  be  obtained  from  the  solid  dehydro-substance;  solu¬ 
tions  of  the  latter,  even  when  concentrated,  are  rapidly  decolorised 
by  benzoyl  peroxide  without  separation  of  the  0-peroxide,  whilst 
the  a-peroxide  is  contained  among  the  products,  its  formation  being 
primarily  due  to  the  dissociation  of  the  dehydro-substance  into  its 
component  radicles  (Pummerer  and  Frankfurter,  loc.  cit.);  the 
possible  tautomerism  of  the  latter  is  again  discussed,  and  the  hypo¬ 
thesis  advanced  previously  (loc.  dt.)  satisfactorily  explains  the  more 
recent  phenomena.  H.  W. 

Oxidation  of  Phenols.  V.  Formation  of  0-Hydroxy- 
a/3'-dinaphthyl  Ether  by  the  Dehydrogenation  of  0~Naphthol. 

Rudolf  Pummerer  and  Emil  Cherbuliez  ( Ber .,  1919,  52,  [if], 
1414 — 1415.  Compare  preceding  abstract). — Oxidation  of  a  solu¬ 
tion  of  0-naphthol  in  the  requisite  quantity  of  aqueous  sodium 
hydroxide  solution  by  means  of  aqueous  potassium  ferricyanide 
leads  to  a  mixture  of  products  from  which  0-hydroxy- a/3 '-dinaphthyl 
ether,  colourless  needles,  m.  p.  196°,  can  be  isolated  in  small 
amount.  H.  W. 

Oxidation  of  Phenols.  VI.  Dehydro-oxydinaphthalene 
Oxide  and  Colorimetric  Observations  of  its  Dissociation 
into  Radicles.  Rudolf  Pummerer  and  Fritz  Frankfurter  (Ber., 
1919,  52,  [5],  1416 — 1420.  Compare  preceding  abstracts). — The 
13-peroxide  of  dehydro-oxydinaphthalene  oxide  is  prepared  by  the 
action  of  a  concentrated  solution  of  benzoyl  peroxide  in  benzene  on 
dehydro-oxydinaphthalene  oxide  at  the  ordinary  temperature;  it 
forms  lemon-yellow,  microscopic  prisms,  m.  p.  210°  (corr, ;  decomp.), 
which  are  reduced  by  zinc  dust  and  acetic  acid  to  hydroxydi- 
naphthalene  oxide;  the  latter  is  also  obtained  by  reduction  of  the 
a-peroxide. 

The  dilutions  at  which  dehydro-oxydinaphthalene  oxide  is  com¬ 
pletely  dissociated  into  its  radicles  have  been  colorimetrically 
estimated  for  a  number  of  solvents  (chloroform,  benzene,  xylene, 
ethyl  ether,  ethyl  acetate,  carbon  disulphide,  nitrobenzene) ;  the 
dielectric  constant  of  the  solvent  appears  to  have  little  influence  on 
its  dissociating  power.  H.  W. 

Compounds  of  Arsenic  Acid  and  Catechol.  R.  F.  Weinland 
and  Josef  Heinzler  (Ber.,  1919,  52,  [B],  1316 — 1329). - — Catechol 
semiar senate,  AsO (0*C6H4*0H)3,4H20,  m.  p.  about  103°  after 
softening  at  60°,  is  readily  obtained  in  large,  colourless  crystals 
when  concentrated  aqueous  solutions  of  arsenic  acid  and  catechol 
in  molecular  proportions  varying  from  1  :4  to  1  :3  are  mixed.  It  is 
slowly  hydrolysed  in  dilute  aqueous  solutions,  more  readily  in  the 
presence  of  acids,  and  is  not  decomposed  by  short  heating  with 
alkalis.  It  is  stable  in  diffused  light,  but  darkens  on  exposure  to 
direct  sunlight.  It  forms  beautifully  crystalline  salts,  in  which  it 
appears  to  function  as  a  monobasic  acid  as  far  as  the  experimental 
evidence  at  present  shows.  When  titrated  with  alkali  in  the 
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presence  of  phenolphthalein,  the  colour  change  occurs  after  addi¬ 
tion  of  exactly  one  equivalent  of  base,  with  methyl-orange  at  a 
slightly  earlier  stage;  the  acid  thus  appears  to  be  weaker  than 
arsenic  acid.  The  salts  are  generally  prepared  by  the  addition  of 
the  base  or  of  a  suitable  salt  of  the  metal  to  a  concentrated  aqueous 
solution  of  the  acid.  The  following  salts  are  described :  ammonium 

r  ~l  N^H 

salt ,  As0(0,C(JH4*0)3  4,  plates;  potassium  salt,  plates  or  rods; 

sodium  salt  (2H20),  rods,  anhydrous,  prisms;  silver  salt,  minute 
crystals,  very  sparingly  soluble  in  water  and  not  sensitive  to  light; 
magnesium  salt  (8H20);  calcium  salt  (8H20) ;  barium  salt  (8H20) ; 
&mc  salt  (8H20) ,  ^ errous  salt  ,  n/itd&el  salt  (8H2.0)  ;  cobalt 

salt  (8H20).  With  the  exception  of  the  barium  compound,  the 
salts  generally  crystallise  in  cubes.  The  estimation  of  water  of 
ci-ystallisation  is  rendered  a  little  uncertain  by  the  difficulty  of  dry¬ 
ing  the  substances  without  decomposition. 

If  a  considerable  excess  of  catechol  is  used  in  the  preparation  of 
the  ammonium  or  potassium  salts,  compounds  of  the  formula 
3[As0(0,C6H4,0)3]K(NH4)H2,C6H4(0H)2  are  obtained ;  catechol  is 
liberated  when  they  are  dissolved  in  hot  water,  and  primary  catechol 
arsenates  are  formed. 

Another  ammonium  salt,  which  appears  to  have  the  composition 
3[As0(0*C6H4,0)g]H3,7NH3,  is  also  described,  but  the  exact 
analysis  is  difficult,  as  it  loses  ammonia  at  the  ordinary  temperature. 

H.  W. 


The  Reduction  of  alloCixmamic  Acid  and  Coumarin. 

Yasuhiko  Asahina  and  Atsushi  Fujita  {J :  Pharm.  Soc.  Japan , 
1919,  No.  444,  97 — 109). — By  reduction  of  methyl  alloc innamate 
with  sodium  amalgam,  phenylpropionic  acid  (43%),  /?y-diphenyl- 
adipic  acid,  m.  p.  175°  (6%),  and  the  corresponding  iso-acid,  m.  p. 
75°  (3%),  were  obtained  as  their  methyl  esters.  Henle  (A.,  1906, 
i,  669),  using  aluminium  amalgam,  obtained  55%,  8 — 9%,  and 
4—5%,  respectively,  of  the  same  compounds  by  reduction  of  methyl 
cinnamate.  This  shows  that  n^ocinnamic  and  cinnamic  acids  yield 
essentially  the  same  reduction  products.  Sodium  amalgam  is  a 
better  reducing  agent  than  aluminium  amalgam,  since  it  reacts 
more  rapidly,  and  the  precipitation  of  aluminium  hydroxide  is 
avoided.  Coumarin,  as  a  derivative  of  n/focinnamic  acid,  yields 
bimolecular  reduction  products.  Dyson  (T.,  1887,  51,  68)  obtained 
from  salicylaldehyde  and  sodium  succinate  a  dicoumarin, 


o - 


•CO 


•co-o 


which  he  reduced  to  dihydrocoumaric  acid, 

[CH(C02H)-CH2-C6H4-0H12, 

and  to  dihydrocoumarin,  m.  p.  222 — 224°.  Fries  and  Fickewirth 
(A.,  1908,  i,  822)  obtained,  by  reduction  of  coumarin  and  dehydr¬ 
ation  of  the  resulting  tetrahydrodicoumaric  acids,  two  tetrahydro- 
dicoumarins,  m.  p.  284°  and  256°  respectively.  The  former  they 
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designated  a,  the  latter  j3,  and  to  the  acids  they  assigned  the  Dyson 
dihydrocoumaric  acid  formula  shown  above.  This  formulation  is 
incorrect;  two  coumarin  nuclei  must  necessarily  unite  in  the  /3-posi¬ 
tion,  whereas  Dyson’s  dihydrocoumarin  is  linked  in  the  a -position. 
Its  reduction  products  are  derivatives  of  succinic  acid,  whilst  the 
products  of  direct  reduction  of  coumarin  are  j6y-disubstituted  adipic 
acids.  This  was  established  experimentally  by  repeating  Fries  and 
FiekewirtlTs  preparation  of  the  tetrahydrocoumarins,  which  were 
obtained  with  m.  p.  284°  and  256°,  just  as  described  by  those 
authors,  and  comparing  them  with  reduction  products  of  dicoumarin 
prepared  as  described  by  Dyson.  The  latter  process  yielded  two 
dihydrocoumarins,  m.  p.  243°  and  248°  respectively,  but  when 
mixed  they  had  m.  p.  222 — 224°.  It  was  evidently  this  mixture 
which  Dyson  obtained.  Neither  is  identical  with  either  of  the 
tetrahydrocoumarins  of  Fries  and  Fickewirth.  It  is  therefore  pro¬ 
posed  to  call  Dyson’s  compound  a-dicoumarin,  and  the  two  deriv¬ 
atives  (of  which  he  had  the  mixture)  a-  and  /3-tetrahydro-a- 
dicoumarin.  The  tetrahydro-derivatives  of  Fries  and  Fickewirth 
are,  then,  to  be  considered  as  derivatives  of  an  unknown 
/3-di coumarin.  Chemical  Abstracts. 


The  Acylsemicarb  azides  and  the  Acylhydroxamides 
(Rectification).  J.  Bougault  (Bull.  Soc.  ckim .,  1919,  [iv],  25, 
384 — 386). — As  a  result  of  further  analyses,  the  author  now  finds 
that  the  compounds  obtained  by  the  action  of  iodine  and  sodium 
carbonate  on  the  semicarbazones  and  oximes  of  a-ketonic  acids,  and 
previously  described  as  acylsemicarbazides  and  acylhydroxamides 
(compare  A.,  1916,  i,  764,  765 ;  1917,  i,  417,  688,  694),  do  not  possess 
the  constitution  then  assigned  to  them.  Instead  of  a  molecular 
composition,  R-CO-NH-NH-CO*NH2,  as  given  to  the  acylsemi¬ 
carbazides,  the  elements  of  a  molecule  of  water  should  be  deducted, 
giving  an  empirical  formula  R-C2H2ONa,  the  constitution  of  which 
has  not  been  elucidated.  Similarly,  where  the  acylhydroxamides 
were  assigned  the  constitution  R-CO-NH-OH,  the  formula  should 
now  be  written  R-CON,  and  their  constitution  is  considered  to  be 


either 


CPh-CPh 

II  II 

NO-ON 


SPh-?Pb>0 

N-O-N— 


It  has  been  shown  that  the 


so-called  acylhydroxamide  obtained  from  phenylglyoxylie  acid  is 
identical  with  diphenylglyoxime  peroxide.  W.  G. 


TruxiUic  Acids  and  Truxones.  R.  Stoermer  and  G.  Foerster 
( Ber 1919,  52,  [B],  1255 — 1272).— The  recent  publication  of 
Stobbe  (this  vol.,  i,  329)  has  induced  the  authors  to  describe  a  series 
of  experiments  which  are  still  partly  unfinished. 

tfi/oCinnamic  acid  is  transformed  by  the  light  of  a  quartz  lamp 
into  /3-ts'otruxillic  acid ;  in  sunlight,  the  same  acid  is  also  formed, 
occasionally  accompanied  by  a-truxillic  acid.  Depolymerisation  of 
jS-isotruxiliic  and  a-truxillic  acids  occurs  when  solutions  of  their 
sodium  salts  are  exposed  to  the  light  of  a  quartz  lamp,  tram -  and 
allo-cin namic  acids  being  formed  from  the  former  acid,  cinnamic 
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and,  possibly,  a//ocinnamic  and  y-truxillic  acids  from  the  latter 
acid.  Attempts  to  polymerise  crotonic,  fumaric,  j3-phenylcmnamic, 
and  ci-s-  or  tra  ns- jj-m&thoxy cinnamic  acids  by  sunlight  were  un¬ 
successful;  j3-methyicinnamic  acid,  however,  gave  dimethyltruxillic 
acid,  m.  p.  217—218°. 

a-Truxone,  m.  p.  293°,  is  conveniently  prepared  by  the  action  of 
aluminium  chloride  on  a  solution  of  a-truxillyl  chloride  in  carbon 
disulphide;  the  dioxime,  m.  p.  above  300°,  is  converted  by  methyl 
sulphate  into  the  dimethyl  ether ,  m.  p.  214°.  The  molecular  weight 
of  the  latter  has  been  determined  in  benzene  solution,  and  the 
results  confirm  the  formula,  (C9H60)2,  for  truxone.  y-Truxillic 
acid  could  not  be  converted  into  a  truxone  by  sulphuric  acid,  but 
yielded  a-truxone  with  aluminium  chloride;  /3-  and  5-isotruxillic 
acids  were  either  unchanged  or  merely  sulphonated  by  sulphuric 
acid. 

a-  and  y-Diphe n yltrii xones  are  prepared  by  the  action  of  fuming 
sulphuric  acid  on  /3-phenylcinnamic  acid  or  /Thydroxy-/3-phenyi- 
hydrocinnamie  acid,  and  are  separated  by  fractional  crystallisation 
from  acetone  or  from  a  mixture  of  alcohol  and  acetic  acid;  the 
former  crystallises  in  rods  or  plates,  m.  p.  253°,  whilst  the  latter 
has  m.  p.  224°,  and  is  converted  when  heated  at  about  225°  into 
the  a-derivative.  The  following  derivatives  are  described: 
a-diphenyltruxone  monoxime,  six-sided  crystals,  m.  p.  273*5° 
(. methyl  ether ,  colourless  needles,  m.  p.  208°);  a-diphenyltruxone 
dioxime ,  needles,  m.  p.  262°;  y -diphenyltruxone  mo  n  oxime,  needles, 
m.  p.  235°  ( methyl  ether,  m.  p.  170°);  y-diphenyltruxone  dioxime, 
m.  p.  270*5 — 271°.  The  hydroxylamino-group  is  readily  removed 
by  treatment  of  the  oximes  with  alcohol  at  100°,  the  corresponding 
truxones  being  regenerated,  a -Diphenyltruxone  monophenylhydr- 
azone  forms  yellow  crystals,  m.  p.  153 — 154°,  whilst  the  monophenyl- 
hydrazone  of  the  y-compound  has  m.  p.  128 — 129°.  Attempts  to 
reduce  the  truxones  completely  by  Clemmensen’s  method,  by  sodium 
amalgam,  zinc  and  acetic  acid,  or  zinc  and  potassium  hydroxide 
were  unsuccessful,  the  process  coming  to  an  end  with  the  produc¬ 
tion  of  the  diol.  In  these  circumstances,  y-diphenyltruxone  yields 
a-diphenyltru xandiol ;  isomerisation  is  not  induced  by  hydrochloric 
acid  or  potassium  hydroxide  alone,  so  that  the  nascent  hydrogen 
appears  to  have  an  isomerising  as  well  as  a  reducing  action. 
a-Diphenyltruxandiol  has  m.  p.  234*5°;  the  monoacetate  (possibly 
not  quite  pure)  melts  at  235 — 237°,  the  diacetate  at  215 — 216°. 
The  a-  and  y -diphenyl  tru  xan  es  were,  however,  prepared  from  the 
corresponding  truxones  by  the  action  of  hydrazine  and  sodium 
ethoxide;  the  former  has  m.  p.  201—202°.  y -Diphenyltruxone 
dihyd razone  forms  small  crystals,  m.  p.  254°,  and  is  converted  by 
sodium  ethoxide  into  a  mixture  of  a-diphenyltruxane  and 
y-diphenyltruxane,  m.  p.  about  169 — 171°  but  the  latter  could 
not  be  prepared  in  the  pure  condition  on  account  of  lack  of 
material.  The  latter  is  completely  converted  into  the  a-isomeride 
when  heated  for  five  hours  at  a  temperature  slightly  above  its  melt¬ 
ing  point.  H.  W. 
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Constitution  of  Bile  Acids.  II.  Dehydrocholanic  Acid. 

W.  Borsche  ( Ber 1919,  52,  [2?],  1353 — 1365.  Compare  Borsche 
and  Rosenkranz,  this  vol.,  i,  276). — Further  experiments  with 
dehydrocholanic  acid  lead  the  author  to  adopt  Schenk’s  view  of  its 
constitution,  and  thus  to  consider  it  as  a  triketocarboxylic  acid  con¬ 
taining  the  -COCH3  group;  all  attempts  to-  identify  the  presence 
of  an  aldehydic  group  were  unsuccessful,  whilst  it  has  been  found 
possible  to  condense  the  substance  with  aromatic  aldehydes,  tlms 
obtaining  conclusive  evidence  of  the  presence  of  the  *COCHs  group. 
One  of  the  carbonyl  groups  of  dehydrocholanic  acid  is  more  reactive 
than  the  remaining  two,  and  thus  gives  rise  to  acetals  when  the 
acid  is  esterified,  whilst  also  it  is  the  first  to  suffer  reduction;  the 
compound  thus  formed,  which  was  previously  described  as  deoxy- 
dehydrocholanic  acid,  is  now  designated  /3-dehydrodeoxycholanic 
acid,  to  avoid  confusion  with  the  primary  product  of  the  oxidation 
of  deoxycholanic  acid. 

Methyl  dehydrocholanate ,  C25H3605,  is  prepared  by  the  esterifica¬ 
tion  of  dehydrocholanic  acid  in  the  presence  of  a  considerable 
amount  of  hydrogen  chloride  or  sulphuric  acid;  it  crystallises  in 
silky  needles,  m.  p.  241 — 242°,  which  are  very  sparingly  soluble  in 
methyl  alcohol.  It  forms  a  trioxime ,  leaflets,  m.  p.  265 — 266°,  and 
a  triacetyl  derivative,  which  gradually  melts  from  about  60°. 
Methyl  dehydrocholanate  dimethylacetal ,  C27H42Ofi,  is  formed  by 
treating  the  ester  or  the  acid  with  methyl  alcohol  containing  1% 
of  hydrogen  chloride  or  3%  of  sulphuric  acid;  it  forms  long  needles, 
m.  p.  140°,  and  is  freely  soluble  in  warm  methyl  alcohol.  It  is 
reconverted  into  the  ester  by  concentrated  methyl-alcoholic  solu¬ 
tions  of  mineral  acids,  and  is  hydrolysed  to  dehydrocholanic  acid  by 
alkali.  With  hydroxylamine,  it  gives  the  trioxime  of  methyl 
dehydrocholanate.  The  acetal  nature  of  the  substance  is  proved 
by  the  fact  that  methyl  alcohol  is  readily  eliminated  when  it  is 
heated,  and  that  it  yields  an  enol  ether ,  C2r>H^05,  colourless  leaflets, 
m.  p.  173—174°,  b.  p.  333— 334°/16  mm.  Methyl-alcoholic 
potassium  hydroxide  solution  converts  it  into  dehydrocholanic  acid, 
whilst  hydroxylamine  transforms  it  into  the  trioxime  of  methyl 
dehydrocholanate.  It  readily  absorbs  bromine,  but  methyl  bromide 
appears  to  be  eliminated  f  simultaneously.  A  similar  substance, 
m.  p.  170 — 172°  (decomp.),  appears  to  be  formed  by  the  action 
of  a  2%  solution  of  sulphuric  acid  in  ethyl  alcohol  on  dehydro¬ 
cholanic  acid,  but  the  product  is  readily  converted  into  ethyl 
dehydrocholanate.  m.  p.  221°. 

jS-DeoxydehydrochoIanic  acid,  needles,  m.  p  176°,  is  prepared 
mixed  with  unchanged  acid,  and  cholanecarboxylic  acid  by  the 
reduction  of  dehydrocholanic  acid  by  amalgamated  zinc  and  hydro¬ 
chloric  acid;  it  crystallises  also  with  1H20,  m.  p.  115°.  The  ethyl 

ester  crystallises  in  colourless  needles,  m.  p.  152- . 153°,  .and  yields 

a  dioxime,  pearly  leaflets,  m.  p.  242°  (decomp.). 

Cholanecarboxylic  acid,  m.  p.  160°,  is  obtained  in  55- — 60%  yield 
bv  the  reduction  of  dehydrocholanic  acid  by  Clemmensen’s  method. 
The  following  derivatives  have  been  prepared:  ethyl  ester,  colour- 
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less,  coarse  needles,  m.  p.  92°;  chloride ,  m.  p.  128°;  amide ,  minute, 
hexagonal  prisms,  m.  p.  75° *  H.  W. 

Preparation  and  Uses  of  Semi-oxamazide.  L.  G.  Radcliffe 
( Perfumery  and  Essen .  Oil  Eec 1919,  10,  39 — 42). — During  a 
study  on  certain  aromatic  aldehydes,  it  became  necessary  to  pre¬ 
pare  their  semi-oxamazones,  and  preliminary  thereto  the  requisite 
semi-oxamazide.  Detailed  descriptions  are  accordingly  given  for 
the  preparation  of  ethyl  oxalate,  oxamethane,  and  the  finished 
reagent.  Many  of  the  semi-oxamazones  described  had  been  pre¬ 
viously  prepared  by  Kerp  and  Unger  (A.,  1897,  i,  269),  and  include 
those  of  benzaldehyde,  ydoluie,  ^Msopropylbenzoic,  anisic,  cinnamic, 
salicylic  and  phenylacetic  aldehydes,  vanillin,  piperonal,  citral  and 
furfuraldehyde,  acetophenone,  phenyl  ethyl  ketone,  styryl  methyl 
ketone,  benzophenone,  and  menthone.  Chemical  Abstracts. 

A  New  Method  of  Obtaining  Bicyclic  Ketones.  Felix 
Taboury  and  Marcel  Godchot  ( Compt .  rend.,  1919,  169,  62 — 64). 

- — cycfoPentanone  and  cyclohexanone  and  their  homologues  are 
readily  converted  into  unsaturated  bicyclic  ketones  when  their 
vapours  are  passed  over  calcium  hydride.  Calcium  carbide  is  not 
so  satisfactory  a  condensing  agent,  only  giving  a  good  result  with 
cz/cfopentanone  out  of  the  four  ketones  examined.  W.  G. 

Synthesis  of  Ketimines  by  Catalytic  Methods.  Georges 
Mignonac  (Compt.  rend 1919,  169,  237 — 239). — It  has  been 
found  possible  to  prepare  certain  ketimines  by  passing  the  vapour 
of  the  ketone,  along  with  ammonia,  over  thorium  oxide  at 
300 — -400°,  the  temperature  varying  with  the  ketone  used.  This 
method  is  not  applicable  to  purely  aliphatic  ketones,  owing  to  the 
readiness  with  which  their  ketimines  undergo  condensation. 
Successful  results  were  obtained  with  acetophenone,  propiono- 
phenone,  and  benzophenone,  but  only  a  very  small  yield  was 
obtained  from  cyc/ohexanone.  W.  G. 

Hydrogenation  of  Piperonal  Ketone  and  of  Dipiperonal 
Ketone.  Yavon  and  Faillebin  (Compt.  rend.,  1919,  169,  65—67). 
— The  method  with  platinum  black  previously  described  (compare 
A.,  1914,  i,  694)  may  be  used  satisfactorily  for  the  hydrogenation 
of  piperonal  and  dipiperonal  ketones.  In  the  latter  case,  the  reac¬ 
tion  takes  place  in  two  stages,  giving  first  dihydro  piperonal  ketone , 

CH2<q>C6H3-CH:CH-CO-CH2-CH2-C6Hs<q>CH2,  m.  p.  99°, 

and  then  the  fully  saturated  ketone,  CO(CH2‘CH,/C(;ITs<Cq^CH2)2, 

in.  p.  55°.  Both  the  yellow  and  the  white  forms  of  piperonal 
ketone,  as  described  by  Haber  (compare  A.,  1891,  704),  on 
hydrogenation  give  the  same  saturated  ketone ,  m.  p.  51°,  b.  p. 
168°/ 13  mm.,  giving  an  oxime ,  m.  p.  98°,  and  a  semicarbazone, 
m.  p.  166°.  The  authors  consider  that  the  yellow  form,  m.  p.  107°, 


i.  448 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


as  described  by  Haber,  is  but  an  impure  specimen  of  the  white 
form,  m.  p.  111°.  W.  G. 

Alcoholysis  of  Balsams.  Ernest  Fourneau  and  Mario 
Crespo  (Bull.  Soc.  chirn .,  1919,  [ivj,  25,  386 — 389).— The  process, 
which  consists  in  boiling  the  balsam  for  six  hours  with  an  equal 
weight  of  ethyl  alcohol  containing  3%  of  hydrogen  chloride,  neutral¬ 
ising  the  product  with  sodium  carbonate,  and  distilling  off  the  esters 
and  alcohols  in  steam,  does  not  attack  the  resins.  The  esters  and 
alcohols  are  separated  by  fractional  distillation.  The  results 
indicate  that  the  balsams  are  a  mixture  of  cinnamyl  and  benzyl 
cinnamates  and  benzoates  in  varying  proportions,  and  resins. 

W.  G. 

The  Action  of  Sulphuric  Acid  on  Colophony.  Ad.  Grun 
(Chem.  Unix  chan  Fett .  hid .,  1919,  26,  77 — 79). — When  colophony 
is  mixed  with  light  petroleum  and  treated  with  sulphuric  acid  for 
several  hours  at  —  5°,  the  sulphuric  acid  combines  with  the  double 
bond  of  the  abietic  acid, 

c19h29-co2h  +  h,so4  -  SO3H*O*C19H30*CO2H, 

and  on  boiling  the  sulphuric  acid  ester  with  water,  it  is  decomposed 
with  the  formation  of  a  hydroxy-acid  (a)  or  its  inner  ester  (b)  : 

(a)  S03H*0*C19H3()*C09H  +  H,0  -  II,S04  +  OH-C19H30-CfO,H, 

(b)  2SO3H*O*C19H30*c6oH  -f  HX)  =  2H9S04  + 

OH*  C:l  9H3(g  CO  ■  O  •  C  j9H30*  C02H, 

or  a  mixture  of  the  two  products.  From  the  acid  value  and  acetyl 
value  of  the  product  obtained  in  one  experiment,  it  was  calculated 
that  it  consisted  of  64*1%  of  the  inner  ester,  26*5%  of  unaltered 
abietic  acid,  and  9*4%  of  unsaponifiable  matter.  Esterification  of 
colophony  with  sulphuric  acid  in  the  presence  of  methyl  alcohol, 
and  decomposition  of  the  product  by  boiling  with  water,  yields  only 
the  methyl  ester  of  abietic  acid,  with  not  more  than  a  trace  of 
hydroxy-acid.  The  methyl  ester  absorbs  only  two  molecules  of 
halogen  when  treated  with  Wijs*  iodine  chloride  solution,  whereas 
the  free  abietic  acid  absorbs  three  molecules.  [See  also  J.  Soc. 
Chem .  Ind.,  1919,  589a.]  C.  A.  M. 

Researches  on  Chlorophyll.  XXV.  Phytol.  II.  Richard 
Willstatter,  Otto  Schuppli,  and  Erwin  W.  Mayer  ( Annalen , 
1919,  418,  121 — 147).—' The  supposed  difference  between  the  oxida¬ 
tion  products  of  crude  and  distilled  phytol  (compare  Willstatter, 
Mayer,  and  Huni,  A.,  1911,  i,  144)  is  found  to  be  non-existent, 
a-  and  j8-phytols  containing  the  double  linking  in  the  same  position. 
After  distillation,  phytol  does,  however,  lose  water  the  more  readily, 
especially  when  heated  with  phthalic  anhydride  or  acetic  acid, 
probably  owing  to  the  existence  of  two  geometrically  isomeric  forms 
of  the  alcohol.  The  purest  preparations  of  the  ketone,  obtained  by 
oxidising  phytol,  have  compositions  agreeing  well  with  the  formula 
C15H30O,  but  they  all  contain  oxygen-rich  admixtures,  which  are 
most  persistently  retained.  Repeated  conversion  of  the  ketone  into 
its  l-naphthylhydrazine-4-sulphonic  acid  derivative,  followed  by 
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crystallisation  and  hydrolysis,  yields  a  purified  product,  the  formula 
of  which  is  most  probably  C^R^O.  The  action  of  ozone  or  chromic 
acid  on  this  product  gives,  not  a  lower  ketone,  but  simply  admix¬ 
tures  of  increasing  oxygen  content.  The  fatty  acid  occurring  with 
the  ketone,  and  also  formed  from  the  latter  on  oxidation,  has  not 
the  formula  formerly  assumed,  namely,  C14H2802,  but  is  most  prob¬ 
ably  C16H3202.  Phytol  therefore  contains  the  double  linking 
between  the  third  and  fourth  carbon  atoms,  and  phytenic  acid, 
which  is  readily  converted  into  an  isomeric  lactone,  should  possess 
the  formula  C]5H3pCMeXMe’C02H,  since  Fichter,  Kiefer,  and 
Bernouilli's  results  (A.,  1910,  i,  88)  show  that  alkyl  groups  in  the 
a-  and  /3-positions  produce  instability  of  the  A^-acids  towards  60% 
sulphuric  acid,  being  transformed  thereby  completely  into  lactones. 

The  hypothetical  structure  suggested  for  phytol  by  Willstatter, 
Mayer,  and  Iliini  (Joe.  cit.)  thus  becomes  improbable,  the  occur¬ 
rence  of  derivatives  with  branched  carbon  atom  chains  and  of  none 
with  normal  chains  among  the  oxidation  products  indicating  com¬ 
plex  branching  of  the  carbon  atom  skeleton  of  phytol. 

The  purification  or  isolation  of  ketones  or  aldehydes  by  converting 
them  into  derivatives  which  contain  an  acidic  group,  and  hence 
yield  salts  capable  of  crystallisation,  is  illustrated  by  various 
examples. 

Thus,  methyl- ethyUket  on  e- ph  e  nyl  h  yd  razone-m-carb  oxylic  acid , 
CllH1402N2,  obtained  by  the  action  of  m-hydrazinobenzoic  acid  on 
the  ketone,  crystallises  in  plates,  m.  p.  143°.  M  ethyl-hexyl-keton  e- 
plienyl  hydraz  on  e-m  -  car  b  oxylic  avid  does  not  crystallise,  but  its 
ammonium ,  salt,  Clf)H2502N3,  crystallises  in  bundles  of  leaflets,  m.  p. 
151°.  Met  hyl-n  on  yl-keto  n  e- ph  e n ylh  y  dr  azon  e-m- carboxylic  acid 

forms  spherical,  crystalline  aggregates,  m.  p.  93°,  but  is  unstable; 
its  ammonium  salt,  C18HS102N3,  crystallises  in  colourless  leaflets, 
m.  p.  146 — 147°  (frothing).  MethyJ-^tearyl-ketone-phenylhydr - 
ozone -m-carb oxylic  odd ,  C2f;H4402N2,  forms  spherical,  crystalline 
nodules,  m.  p.  83 — 84°  (decomp.),  and  its  ammonium  salt,  which 
crystallises  in  leaflets,  m.  p.  136°  (decomp.),  is,  like  the  compounds 
described  above,  converted  quantitatively  into  the  ketone  by  boil¬ 
ing  17%  sulphuric  acid.  Carv  one-  ph  e  n  ylhydraz  o  n  e-m  -carboxyl/  r 
add ,  CjyH.^OoNo,  separated  from  commercial  carvone  mixed  with 
four  times  its  quantity  of  limcnene,  forms  rhombic  plates,  m.  p. 
158°.  Met  hi/l-nonyl-k  e  t  one  - 1  -naph  f  hylhydra  z  o  ne-Asu  l  ph  onic  acid 
gives  a  crystalline  xodinm  salt,  m.  p.  250 — 252°  (decomp.).  M  ethyl - 
s  ur  c  ini  c-aci d- 1  -  n  aph  t  hyl  h  yd  raz  one -As  id  ph  o  n  ic  a  ci  dy  obtain  ed  by 
hydrolysing  the  ketone- l-naphthylhydrazone-4-sulphoiiie  acids  by 
means  of  methylsuccinic  acid,  forms  a  potassium  salt, 

CijjHj  t  O^N^SK  -f  |H20, 

which  crystallises  in  yellow  leaflets,  loses  its  water  of  crystallisation 
at  100 — 110°,  and  has  m.  p.  203 — 204°  (decomp.). 

When  treated  with  potassium  l-naphthylhvdrazine-4-sulphonate, 
the  ketone  obtained  by  oxidising  phytol  by  means  of  either  ozone 
or  chromic  acid  gives  a  potassium  salt,  C27H4102N.,SK,  which 
crystallises  in  slender,  white  needles  sintering  at  140°,  m.  p. 
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164- — 165°  (decomp.).  The  ketone  yields  a  semicarbazone, 
Cl8H37ON3,  m.  p.  66*5 — 67°.  The  pure  ketone ,  obtained 

by  hydrolysis  of  either  the  above  potassium  salt  or  the  semiearb- 
azone,  contains  3 — 4%  of  the  enolic  modification  and  forms  a  colour¬ 
less,  mobile  liquid,  b.  p.  175 — 175*5°/ 11  mm.,  DJ  0*844,  Df  0-834, 
T44516.  Its  oxime ,  C17H35ON,  is  a  colourless,  viscous  oil,  b.  p. 
20T6 — 202°/9  mm.,  DJ  0*879.  The  alcohol,  C^H^O,  obtained  by 
reducing  the  ketone  by  means  of  sodium  and  alcohol,  forms  a 
viscous  oil,  b.  p.  176 — -177*5°/ 10  mm.,  DJ  0*847,  Df  0*837, 
T45037.  When  heated  with  phosphoric  oxide,  this  alcohol  gives 
the  olefine,  C^H^,  b.  p.  288 — 291°/719  mm.,  153 — 155*5°/ 10  mm., 
Df  0*790,  which  in  acetic  acid  solution  is  converted  by  platinum 
and  hydrogen  into  the  corresponding  paraffin,  Cl7H36,  b.  p. 
161— 162°/15  mm.,  D4°  0*794,  Df  0*780,  <  1*43763.  This  paraffin 
is  not  identical  with  the  saturated  hydrocarbon  previously  described 
as  a  product  of  the  fractional  distillation  of  the  crude  ketone.  The 
formation  of  the  hydrocarbon,  C15H32,  b.  p.  131 — 132°/ 13  mm., 
249 — 250°/ 7 18  mm.,  as  a  by-product  of  the  hydrolysis  of  phytol 
ozonide  is  confirmed. 

The  action  of  ozone  on  the  ketone  in  ethyl  chloride  solution  yields 
the  peroxide,  C^H^Og,  as  an  oil,  DJ  0*899,  Df  0*885,  with  a 
piercing  odour.  A  considerable  part  of  the  oxygen  taken  up  is  lost 
when  the  peroxide  is  distilled,  even  under  diminished  pressure.  It 
gives  an  intense  reddish-brown  coloration  with  titanium  sulphate 
and  liberates  iodine,  but  not  in  the  calculated  proportion,  from  acid 
or  neutral  potassium  iodide  solution.  Even  the  most  active 
reducing  agents  convert  the  peroxide,  not  into  the  original  ketone, 
but  into  products  containing  more  oxygen  than  this;  from  these 
products  or  from  the  peroxide  itself,  the  pure  ketone  may,  how¬ 
ever,  be  obtained  by  way  of  the  semicarbazide.  Similar  behaviour 
is  exhibited  by  methyl  nonyl  ketone  'peroxide ,  which 

forms  a  colourless  oil  of  piercing  odour. 

The  oily,  fatty  acids  formed  together  with  formic  acid  by  oxidising 
phytol  in  various  ways,  by  oxidising  the  ketone,  C17H340,  by  means 
of  either  chromic  acid  or  alkaline  bromine  solution,  or  by  boiling 
the  ozonide  of  the  hydrocarbon,  C^H^,  apparently  range  in  formula 
from  C16H390o  to  C6H1o09.  The  ozonide  yields  also  a  hydrocarbon , 
C14H30(?),  b.  p.  114— 1170/H  mm.,  241 — 244°/ 723  mm.,  and  this, 
when  oxidised,  gives  a  mixture  of  carboxylic  acids  and  a  carbonyl 
compound ,  (?  ketone),  O^H^O,  which  is  a  mobile  liquid,  b.  p.  84°/ 
14  mm.,  188 — 189°/ 726  mm.,  with  the  odour  of  lemons,  and  forms 
a  sermcaxbazone ,  m.  p.  121 — 123°. 

Fractionation  of  the  acids  formed  on  degradation  of  the  olefine, 
C17H34,  and  purification  by  means  of  the  diver  salt,  m.  p.  191 — 193°, 
gives  mainly  the  acid,  CirH3202,  b.  p.  201 — 204°/13  mm.,  DJ  0*901, 
Df  0*887,  n f  1*44967  ;  the  corresponding  amide ,  CinH3oON,  forms 
leaflets,  m.  p.  46*5 — 48*5°.  T.  H.  P. 

/?-Homochelidonme.  Kanjiro  Momoya  (J.  Pharm.  Soc.  Japan , 
1919,  No.  444,  110 — -118  and  6 — 8). — Protopine  and  /3-homo- 
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chelidonine,  occurring  in  the  alcoholic  extract  of  the  roots  of 
Macleya  cordata ,  are  best  separated  by  means  of  dilute  aqueous 
ammonia.  At  13°,  the  solubility  of  protopine  in  1%  aqueous 
ammonia  is  1*15  grams  per  litre,  whilst  that  of  /3-homochelidonine 
is  6*0  grams  per  litre.  Still  further  purification  is  possible  through 
the  hydrochlorides;  100  c.c.  of  water  at  the  ordinary  temperature 
dissolve  14*5  grams  of  /3-homochelidonine  hydrochloride,  but  only 
0*7  gram  of  protopine  hydrochloride. 

*  /3~Homochelidonine  yields  two  crystalline  compounds  with  methyl 
iodide,  one  (1H20),  easily  soluble,  m.  p.  198°,  the  other  (3H20), 
sparingly  soluble,  m.  p.  211°.  With  methyl  sulphate,  it  yields  a 
methosuljjhate  (3H20),  m.  p.  215°.  With  mercuric  acetate,  it 
yields  a  new  base,  dehydro- $-h omo chelidonine >  which  melts  at  136°, 
re-solidifies,  and  melts  again  at  203 — 204°.  It  is  optically  inactive, 
dissolves  in  ethyl  alcohol  and  in  chloroform,  but  is  sparingly  soluble 
in  water.  By  oxidation  with  potassium  permanganate,  it  yields 
m-hemipinic  acid  and  an  acid,  C15H1104N,  which  was  not  further 
studied.  Chemical  Abstracts. 


Cinchonidine.  E.  Leger  (Compt.  rend 1919,  169,  67 — 70). — 
With  hydrobromic  acid  (D  1*5),  cinchonidine  yields  hydrobromo- 
cinchonidine  hydrobromide ,  m.  p.  95°.  When  heated  for  forty- 
eight  hours  with  50%  sulphuric  acid,  cinchonidine  gives  hydroxy- 
dihydro  cinchonidine,  C1gH2402N2,  m.  p.  242 — 243°  (corn), 
[a]D  —101*7°  (in  alcohol),  giving  a  diacetyl  derivative.  Itisformed 
by  the  addition  of  the  elements  of  water  to  the  grouping  CH2ICH> 
to  give  the  grouping  CH3*CH(OH)'.  When  heated  with  70% 
sulphuric  acid  at  115°  for  ten  hours,  hydroxydihydrocinchonidine 
yields  a^ocinchonidine  and  /?-cinchonidine,  thus  differing  from  the 
oxydihydrocinchonines,  which  give  cinch onigine,  cinchoniline,  and 
&2>c>cinchonine.  Based  on  these  observations,  the  author  suggests 
for  hydroxydihydrocinchonidine  and  a-  and  j8-hydroxydihydro- 
cinchonines  the  constitutions  indicated  in  formulae  I  and  II 
respectively,  where  Q  represents  the  quinoline  residue : 


Constitution  of  Cytisine.  Ernst  Spath  (Monatsh.,  1919,  40, 
15 — 33). — The  author  discusses  previous  publications  on  the  con¬ 
stitution  of  cytisine  (Partheil,  A.,  1893,  i,  119;  1894,  i,  558;  1895, 
i,  119,  254;  Freund  and  Friedmann,  A.,  1901,  i,  288;  Freund,  A., 
1904,  i,  263;  Freund  and  Horkheimer,  A.,  1906,  i,  302),  more  par¬ 
ticularly  those  of  Ewins  (T.,  1913,  103,'  97)  and  Freund  and  Gauff 
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{Arch.  Phcrrm.,  1918,  256,  33).  The  author  shows  (following 
abstract)  that  the  cytisoline  obtained  by  Freund  by  the  action 
of  hydriodic  acid  and  red  phosphorus  on  cytosine  is  2hydroxy-6  : 8- 
dimethylquinoline.  As  regards  the  presence  or  absence  of  the 
quinoline  ring  in  the  cytosine  molecule,  the  assumption  that  the 
pyridine  or  benzene  nucleus  of  cytisoline  arises  by  extension  of  a 
five-membered  ring  is  an  improbable  one ;  further,  van  de  Moer  s 
reaction  (A.,  1891,  946;  also  Gorter,  A.,  1896,  ii,  344)  indicates 
distinctly  the  presence  of  an  aqpyridone  residue  in  cytisine.  The 
6-  and  8-methyl  groups  of  cytisoline  may  exist  in  the  same  positions 
in  cytisine,  or,  as  Ewins  suggested  {loc.  cit.)7  that  in  the  6-position 
may  have  arrived  by  migration  during  the  conversion  of  cytisine 
into  cytisoline.  The  oxygen  atom  most  probably  occupies  corre¬ 
sponding  jdaces  in  the  two  molecules.  In  cytisine,  the  oxygen  atom 
exists  in  the  form  of  neither  hydroxyl,  nor  normal  keto-gToup,  nor 
as  a  bridge  ;  the  assumption  that  it  occupies  the  same  position  as 
in  cytisoline  renders  probable  its  occurrence  as  an  acetylamino- 
carbonyl  group,  as  in  a-pyridone.  Since  cytisine  exhibits  marked 
resistance  towards  reducing  agents,  the  assumption  is  justified  that 
the  two  double  linkings  form  a  conjugated  pair  in  a  single  ring. 

On  the  basis  of  the  above  considerations,  the  fourteen  possible 


structures  for  the  cytisine  molecule  are  discussed,  the  decision  in 
favour  of  the  annexed  formula  resting  on  the  apparent  formation 

of  isovaleric  acid  by  the  action  of 
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barium  permanganate  on  cytisine ; 
this  action  is  to*  be  investigated 
further  when  a  larger  supply  of 
cytisine  is  available.  The  similarity 
of  this  structure  to  that  of  leucine, 


which  frequently  occurs  free  in  the 
Papilionaceae ,  suggests  that  this  amino-acid  may  be  the  parent 
substance  of  the  cytisine. 

Van  de  Moer’s  reaction  is  given  by  a  number  of  derivatives  of 
2-pyridone,  especially  with  1 -methyl-2 -pyridone,  and  also,  though 
less  intensely,  with  l-methyl-2-quinolones  and  l-methyl-2-hydroxy- 
quinolines.  The  reaction  is  also  shown  by  2-hydroxyquinoline, 
2-hydroxy-6-methylquinoline,  2-hydroxy-8-methylquinoline,  2-hydr- 
oxy-6  :  8-dimethylquinoline,  2-keto-l  :  6-dimethyl-l  :  2-dihydro- 
quinoline,  2-keto-l  :  8-dimethyl-l  :  2-dihydroquinoline,  and  2-keto- 
1  '  6  :  8-trimethyl-l  :  2-dihydroquinoline.  Negative  results  are 
obtained  with  hydrocarbostyril,  its  l~m ethyl  derivative,  and  4-hydr- 
oxyquinoline. 

1  -Me t h  ylh yd ro ra rb osty ril ,  C0HftONMe,  prepared  from  carbostyril, 
sodium  methoxide,  and  methyl  sulphate,  forms  an  oil,  b.  p. 
165 — 166°/ 13  mm.,  and  is  difficult  to  demethylate  by  means  of 
hydriodic  acid. 

Zerewitinov’s  method  of  estimating  active  hydrogen  gives  with 
cytisine  an  amount  of  methane  corresponding  with  one  atom  of 
active  hydrogen,  a  similar  result  being  obtained  with  cytisoline. 

T.  H.  P. 
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Synthesis  of  Cytisoline.  Ernst  Spath  ( Monatsh 1919,  40, 
93—128). — Cytisoline  (Freund,  A.,  1904,  i,  263)  is  proved  to  be 
2-hydroxy-6  : 8-dimethylquinoliue  (compare  Ewins,  T.,  1913,  103, 
97)  by  the  following  method.  The  additive  compound  obtained  by 
warming  6 : 8-dimethylquinoline  with  methyl  sulphate  is  oxidised 
by  potassium  ferricyanide  and  aqueous  sodium  hydroxide  solution 
to  2-keto-l  :  6  :  8-triinethyl-l  :2-di hydroquinoline ,  C^H-^ON,  faintly 
yellow  crystals,  m.  p.  71 — 72°,  which  is  converted  by  phosphorus 
pentachloride  and  a  little  phosphoryl  chloride  at  135 — 140°  into 
methyl  chloride  and  2-chloro-6  :8~cli?nethyIqi<inoIine,  long  needles, 
m.  p.  56°.  The  heating  should  not  be  prolonged  after  methyl 
chloride  ceases  to  be  evolved ;  if  it  is  continued  for  six  hours,  the 
product  is  a  die  hlo  rodi  m  e  t  hylqv  inoli  n  e ,  long  needles,  m.  p. 
108- — 109°.  2-Chloro-6 : 8-dimethylquinoline  is  converted  into 
2-hydroxy-6 : 8-dimethylquinoline  by  heating  with  water  at  240° 
for  two  hours,  or,  better,  with  methyl-alcoholic  sodium  rnethoxide 
at  100°  for  forty-five  mimites,  the  resulting  2-methoxy-6 : 8- 
dimethylquinoline  being  easily  converted  into  2-hydroxy-6 : 8-di¬ 
methylquinoline  by  heating  with  concentrated  hydrochloric  acid  at 
210 — 220°  for  two  hours,  or  simply  by  evaporation  with  hydro¬ 
chloric  acid  and  subsequent  heating  on  the  water-bath. 

The  identity  of  2-hydroxy-6  :  8-dimethylquinoline,  m.  p. 
201 — 202°,  with  cytisoline  (m.  p.  199°,  according  to  Freund,  loc. 
eit.)  is  shown  by  the  m.  p.  of  the  mixture,  200 — 201°,  by  the  con¬ 
version  of  each  into  identical  chloro-,  methoxy-,  nitro-,  and  tetra- 
hydro-derivatives,  and  by  the  formation  of  cytisolinic  acid  from 
each  by  oxidation  with  chromic  and  acetic  acids. 

Other  substances  were  examined  in  the  course  of  the  investiga¬ 
tion.  4-/7 y dr oxy-6  :  8-dimethyl 'quinoline,  needles,  m.  p.  221°, 
softening  at  219°,  was  obtained  as  follows.  ^-Hydroxy-2 :6 :  8- 
t rim  ethyl  quinoline,  m.  p.  263 — 264°,  prepared  from  ?n-4-xylidine 
and  ethyl  aceto acetate  by  Conrad  and  Limpach’s  method,  was  con¬ 
verted  in  warm  methyl -alcoholic  solution  by  methyl  sulphate  and 
sodium  hydroxide  into  £-methoxy-2  :  6  :  8-tdmethylquinoline^  pearly 
leaflets,  m.  p.  Ill — 112°,  which  is  much  more  difficultly  hydrolysed 
by  hydrochloric  acid  than  are  the  2-methoxyquinolines.  It-  reacted 
with  benzaldehyde  at  135 — 140°  in  the  presence  of  zinc  chloride  to 
form  4 -/??.  ethoxy-2-styryl-  6  :  8 -dim  ethyl  quinoline , 


trichroic  needles,  m.  p.  137- — 138°,  which  in  glacial  acetic  acid  solu¬ 
tion  containing  a  little  concentrated  sulphuric  acid  was  oxidised  by 
potassium  permanganate  solution,  yielding  a  quinolinecarboxylic 
acid.  This  was  not  isolated  in  the  pure  state,  but  was  converted 
by  evaporation  with  concentrated  hydrochloric  acid  into  4- hydroxy - 
6  :8-dimethylquinoline-2-carboxylic  odd,  m.  p.  250°  (decomp.),  from 
which  4-hydroxy-6  : 8-dimethylauinoline  was  obtained  by  heating 
in  a  vacuum  at  260 — 280°,  The  last  compound  yielded  6 : 8-di¬ 
methylquinoline  by  distillation  with  zinc  dust,  and  thus  the  proof 
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was  furnished  that  the  methyl  group  in  position  2  in  4-methoxy- 
2:6:  8-trimethylquinoline  entered  into  reaction  with  benzaldehyde. 

2-Hy  dr  oxy -8-771  ethylquinoline ,  needles,  ni.  p.  232—233°,  and 
2-hijdroxy-8-methylqivinoline,  needles,  m.  p.  219—220°,  were  pre¬ 
pared  from  6-methylquinoline  and  8 -methyl quinoline  respectively 
in  the  same  way  as  2-hydroxy-6 : 8-dimethylquinoline  above;  the 
intermediate  compounds  are,  in  the  first  case,  2-keto-l :  8-dimethyl- 
1  : 2-dihydroqiiinoline,  crystals,  m .  p.  84 — 85°,  2 -chloro-8-methyl- 
quinoline ,  needles,  m.  p.  114 — 115°,  and  2 -methoxy-8-methylqumo- 
line,  m.  p.  63°,  and,  in  the  second  case,  2-Jceto-l :  8-dimethyl- 1 : 2- 
dihy dr oqui noline,  m.  p.  92 — 93°,  b.  p.  198 — 198* 5°/ 13  mm., 
2 -chloro-8-methylquinoline}  needles,  m.  p.  60—61°,  and  2 -methaxy- 
8 -methyl quinoline,  b.  p.  142— 143°/ 18  mm.  C,  S. 

Harmine  and  Harmaline.  III.  and  IV.  William  Henry 
Perkin,  jun.,  and  Robert  Robinson  (T.,  1919,  115,  933 — 967; 
967—972). 

An  Anomaly  in  the  Solubility  of  Sparteine.  A.  Valeur 
(Bull,  sd,  pharmacol.,  1919,  26,  145 — 151). — Mixing  aqueous  solu¬ 
tions  of  sodium  carbonate  and  sparteine  sulphate  results  in  a  slight 
turbidity,  separation  of  supernatant  oily  layer,  or  complete  trans¬ 
parency,  depending  on  concentration  and  temperature.  Increase 
in  temperature  causes  decreased  solubility,  attributed  to  the 
abnormal  solubility  of  basic  sparteine  sulphate,  produced  by  the 
action  of  sodium  carbonate  on  the  neutral  sulphate.  Sparteine 
alone  shows  abnormality;  0*496%  solution  becomes  turbid  at  12*5°, 
0*18%  solution  at  50°.  Solutions  of  0*13%  or  lower  do  not  develop 
turbidity  at  the  b.  p.  The  solubility  is  decreased  by  sodium 
carbonate,  thus  in  5%  solution,  a  0*03%  solution  of  sparteine 
becomes  turbid  on  boiling.  Using  progressively  regularly  increasing 
amounts  of  pure  sparteine  ([a]  2°46;)  in  5%  sodium  carbonate,  the 
author  found  that  the  temperature  at  which  the  solutions  began  to 
become  turbid  was  regularly  decreased  by  2*5°  with  each  increase  in 
0*01%  of  sparteine  in  concentrations  between  0*09%  and  0*18%,  the 
temperatures  ranging  between  47*5°  and  25°.  Above  or  below 
these  temperatures,  irregularities  appeared.  A  curve  is  presented. 
Variations  in  the  strength  of  the  carbonate  solution  caused  appro¬ 
priate  variations  in  the  general  level  of  the  curves,  although  they 
were  found  to  run  parallel  to  that  obtained  with  the  5%  sodium 
carbonate  solution.  The  method  consisted  in  placing  the  sample 
in  a  test-tube  with  thermometer  in  a  water-bath  and  observing  the 
exact  temperature  of  the  appearing  turbidity.  It  was  necessary  to 
work  with  carefully  filtered  solutions,  to  use  either  a  new  tube  for 
each  test,  or  to  wash  the  tube  with  acid,  water,  and  the  new  solu¬ 
tion  to  be  tested.  Wide  discrepancies  of  earlier  results  as  to  the 
solubility  are  due  to  lack  of  appreciation  of  the  effect  of  tempera¬ 
ture  changes.  The  author  prepared  a  solution  of  sparteine  sulphate 
by  adding  an  excess  to  water  at  10*8°,  keeping  for  two  days,  centri¬ 
fuging,  and  filtering,  and  he  determined  the  solubility  by  titration 
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with  OTA-hydrochloric  acid,  using  methyl-orange,  by  precipitation 
with  silicotungstic  acid,  by  precipitation  with  picric  acid,  and  by 
observing  the  temperature  of  appearing  turbidity  in  5%  sodium 
carbonate.  The  results  coincide,  and  give  about  0*32%  as  the  solu¬ 
bility  of  the  compound  at  22°.  Chemical  Abstracts. 

Constitution  of  the  Dialkyltetrahydrodipyridyls.  Bruno 
Emmert  ( Ber .,  1919,  52,  [7?],  1351 — 1353). — It  was  observed  by 
Hofmann  (A.,  1881,  921)  that  unstable,  dialkyltetrahydrodipyridyls 
are  formed  by  the  action  of  sodium  amalgam  on  alkylpyridinium 
haloids,  and  it  was  assumed  that  the  pyridine  nuclei  were  united 
in  the  a-position.  The  author  has  obtained  similar  substances  by 
the  electrolysis  of  alkylpyridinium  salts  and  by  the  action  of  water 
on  sodium  pyridine  (A.,  1909,  i,  602;  1917,  i,  221),  and  has  there¬ 
fore  endeavoured  to  deduce  their  composition  with  greater  certainty. 
Attempts  to  reduce  AA'-dibenzyltetrahydrodipyridyl  to  the  corre¬ 
sponding  dipiperidyl  were  unsuccessful  by  reason  of  the  tendency 
of  the  substance  to  resinify,  but,  on  distillation  with  zinc  dust, 
toluene  and  4  : 4/-dipyridyl  were  obtained.  The  presence  of 
2  : 2;-dipyridyl  could  not  be  detected,  so  that,  contrary  to  Hofmann’s 
assumption,  the  pyridine  nuclei  in  such  compounds  are  united  in 
the  4-position.  H.  W. 


Isomerism  among  Derivatives  of  Indazole.  K.  von  Auwers 
(Ber.,  1919,  52,  \B~],  1330—1339). — -The  recent  communications  of 
Harries  (this  vol.,  i,  131)  and  Freund  and  Kessler  (this  vol., 
i,  283)  on  isomerisation  among  heterocyclic  bases  have  induced  the 
author  to  publish  a  preliminary  account  of  investigations  of  a 
similar  nature  which  are  being  carried  out  in  his  laboratory. 

1-Acetylindazole,  Cr>H4  \]^C^N,  is  prepared  by  the  Beckmann 

transformation  of  o-aminobenzaldoxime,  but  the  yields  in  different 
experiments  vary  greatly;  it  has  m.  p.  169 — 171°,  b.  p.  191°/ 
15  mm.  (slight  decomp.).  The  sparingly  soluble  nitrate  crystallise? 
in  small,  shining  needles  grouped  in  rosettes,  whilst  the  compound 
with  mercuric  chloride  forms  flat,  shining  needles.  1-Acetylindazole 
is  readily  converted  by  alkali  hydroxide  or  by  boiling  water  into 
the  A-acetyl  derivative  of  o-aminobenzaldoxime  or  into  the  oxime 

itself.  2-Acetylindazole,  C0H4<^^^^>NAc,  exists  in  two  forms. 


The  stable  modification,  long,  transparent,  oblique  prisms,  m.  p. 
42- — 43°,  b.  p.  260°,  is  formed  by  the  action  of  acetic  anhydride  on 
indazole,  and  is  rapidly  hydrolysed  by  warm  acids  or  alkali  hydr¬ 
oxides;  it  yields  a  double  compound  with  mercuric  chloride.  The 
labile  modification  crystallises  in  needles  or  plates,  m.  p.  106°,  and 
is  prepared  by  the  action  of  acetyl  chloride  on  an  ethereal 
suspension  of  the  silver  salt  of  indazole  or  by  acetylation  of  indazole 
with  acetyl  chloride  in  the  presence  of  pyridine.  It  is  converted 
into  the  stable  derivative,  m.  p.  42°,  when  distilled  under  diminished 


i.  456 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


pressure,  by  crystallisation  from  solvents  of  moderately  high  boil¬ 
ing  point,  and,  slowly,  at  the  ordinary  temperature. 

The  A-alkylindazoles  have  been  investigated  by  Fischer  and  Tafel 
(A.,  1885,  541),  who  prepared  the  2-alkyl  derivative  by  heating 
indazole  with  alkyl  iodides.  When,  however,  indazole  is  heated 
with  alkyl  iodides  and  sodium  in  the  presence  of  methyl  or  ethyl 
alcohol,  mixtures  of  1-  and  2-alkylindazoles  are  obtained,  which  are 
most  conveniently  separated  by  fractional  distillation  followed  by 
crystallisation  of  the  individual  fractions,  or,  when  this  is  not 
possible,  by  means  of  the  picrates.  The  course  of  the  reaction  is 
deduced  from  a  study  of  the  action  of  ethyl  iodide,  sodium,  and 
ethyl  alcohol  on  3-methylindazole,  whereby  a  mixture  of  3-methyl  - 
1-ethylindazole,  b.  p.  245*5°  (m.  p.  of  picrate,  190 — -192°  or 
192 — 194°,  according  to  the  rate  of  heating),  and  3-methyl-2-ethyI~ 
indazole,  b.  p.  284 — 285°  (m.  p.  of  picrate,  212 — 213°),  is  obtained, 
the  products  being  identical  with  those  described  by  Fischer  and 
Tafel  {loc.  cit.).  H.  W. 

Alkyl  Derivatives  of  Indazole-3-carboxylic  Acid.  K.  von 

Auwers  and  R.  Dereser  (Ber.,  1919,  52,  [. B ],  1340 — 1351). — The 
action  of  various  alkylating  agents  on  indazole-3-carboxylic  acid  and 
its  esters  has  been  investigated.  The  behaviour  is  more  complex 
than  that  of  indazole  itself  (preceding  abstract).  Fortunately,  the 
widely  differing  ease  of  esterification  of  the  alkylindazolecarboxylic 
acids  affords  both  a  means  of  fixing  their  constitution  and  also  of 
separating  mixtures  of  them  into  their  components.  Thus  indazole- 
3-carboxylic  acid  is  readily  esterified  by  the  Fischer- Speier  process, 
and.  this  is  true  of  one  of  the  alkylated  acids,  which  is  thus  a 
1-alkyl  derivative,  whereas  the  second  acid,  which  can  only  be 
esterified  with  difficulty,  must  be  the  2-alkyl  compound.  The  esters 
of  2-alkylindazole-3-carboxylic  acid  are  obtained  by  the  action  of 
alkyl  iodides  on  the  silver  salt  of  the  acid  or  on  the  silver  com¬ 
pound  of  the  ester. 

Direct  alkylation  of  indazole-3-carboxylic  acid  with  alkyl  iodide 
is  not  a  suitable  method,  since  the  substances  scarcely  react  at  100°, 
whilst  at  higher  temperatures  compounds  containing  iodine  result. 
The  method  may,  however,  be  applied  to  the  esters;  thus  methyl 
indazole-3-carboxylate  and  methyl  iodide  at  100°  yield  a  mixture 
of  methyl  2-methylindazole-3-carboxylate  and  the  corresponding 
acid  (formed  by  the  action  of  the  liberated  hydrogen  iodide) ;  the 
ethyl  ester  does  not  react  with  ethyl  iodide  under  similar  conditions. 

2-Alkylindazole-3-carboxylic  acids  are  readily  obtained  by  the 
action  of  methyl  or  ethyl  sulphate  and  sodium  hydroxide  on 
indazole-3-carboxylic  acid,  the  1 -alkyl  isomerides  either  not  being 
formed  at  all  or  in  very  small  amount.  The  methyl  ester,  when 
similarly  treated,  yields,  however,  a  mixture  of  the  1-  and  2-methyl 
derivatives.  Methyl  indazole-3-carboxylate  is  converted  by  diazo¬ 
methane  exclusively  into  the  2-methyl  compound. 

Alkylation  with  sodium  alkoxide  and  alkyl  iodide  leads,  in 
general,  to  a  mixture  of  isomerides,  the  relative  proportions  of 
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which  vary  with  the  particular  ester  used  and  also  with  the  alkyl 
iodide. 

The  esters  of  indazole-3-carboxylic  acid  and  its  homologues  can 
be  distilled  without  undergoing  decomposition,  whilst  the  corre¬ 
sponding  free  acids  eliminate  carbon  dioxide  when  heated  and  yield 
the  indazoles;  with  the  1 -alkyl  acids,  this  happens  at  the  melting 
point,  with  the  2-alkyl  acids,  however,  at  a  higher  temperature. 

The  following  individual  compounds  are  described :  indazole-3- 
carboxylic  acid,  m.  p.  260 — 261°;  methyl  ester,  m,  p.  168 — 169°; 
ethyl  ester,  yellow,  shining  needles,  m.  p.  136 — 137°;  2-methyl - 
indazole-3-carboxylic  acid ,  m.  p.  224 — 225°  (decomp.);  methyl  ester, 
yellow  crystals,  m.  p.  61 — 62°;  2-ethylindazole-3-carboxylic  acid , 
small  leaflets,  m.  p.  180 — 181°;  ethyl  ester,  slender  needles,  m.  p. 
47_4go?  b.  p.  179— 181°/11  mm.;  1  -met  hylindaz  ole-3- carb  oxylic 
acid ,  slender  needles,  m.  p.  213 — 214°;  methyl  ester,  colourless 
needles,  m.  p.  75 — 77°;  l-ethylindazole-3-carb oxylic  acid ,  glassy 
needles,  m.  p.  162 — 163°;  ethyl  ester,  b.  p.  190 — 192°/10  mm. 

H.  W. 


The  Zndirubins.  Jh.  Martinet  ( Compt ,  rend.,  1919,  169, 
183 — 185). — The  author  has  prepared  a  number  of  substituted 
indirubins  by  three  different  processes,  namely,  (1)  condensation  of 
the  isatins  with  indoxylic  acid  in  slightly  alkaline  medium  in  an 
atmosphere  of  hydrogen ;  (2)  condensation  of  the  same  isatins  with 
2-anilinoisatin  in  ammoniacal  solution  in  a  current  of  hydrogen 
sulphide;  by  this  method,  a  large  part  of  the  product  often 
remains  in  the  mother  liquor  as  a  leuco-base,  in  which  case,  after 
filtration,  these  liquors  should  be  warmed  in  a  current  of  air; 
(3)  very  easily  by  adding  to  an  acetic  acid  solution  of  the  isatin, 
warmed  on  a  water-bath,  the  technical  fusion  of  phenylglycine. 


The  following  indirubins  have  been  prepared : 

From  isatin,  indirubin  itself;  from  1 -methylisatin,  2-indoxyl-l- 
methylindole ;  from  5 -bromo-1 -methylisatin,  2-indoxyl-3~(p-bromo-l- 
methyl)indole,  m.  p.  265 — 266°;  from  1-ethylisatin,  2-indoxyl-3- 
(l-ethyl)indole;  from  5-bromo-l-ethylisatin,  2~indoxyl-3-(h-bromo-l- 
ethyl)indole,  m.  p.  250—251°;  from  5 -methylisatin,  2-indoxylJ&- 
(b-methyl)indole ,  m.  p.  289°;  from  5  : 7-dimethylisatin,  2-indoxyl-3- 
(5  :7-dimethyl)indole,  m.  p.  337°;  from  1 : 7-trimethyleneisatin, 
2-indoxyl-3  (\  :1 -trim ethylene)ind ole,  m.  p.  252°;  from  5-methyl- 
1  :  7-trimethyleneisatin,  2-indoxyl-3-(p-methyl-l  :  1-trimethylene)- 


265°  ;  from  5 -methyl-1 :  7- a-methyltrimethyleneisatin, 


c  oc 


CO  c 


'2-indoxyl-3~(p -methyl-1  :  7-a-methyl- 

_ trimethylene)indole  (annexed  form- 

j  j  ula),  m.  p.  204 — 205°. 

I  |  All  of  these  substances  are  obtained 

\//\//  as  slender,  brownish-violet  needles. 


I  N  hi  H  They  give  violet-red,  alcoholic  solu- 


H2  CvicHMe 

ch2 


tions,  the  colour  of  which  is  rapidly 
removed  on  warming  with  a  few  drops 
of  potassium  hydroxide  in  the  case 
of  those  indirubins  which  have  a  sub- 
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stituent  attached  to  nitrogen.  [See,  further,  J.  Soc.  Ghem.  Ind ., 
September.]  W.  G. 


Hydurilic  Acid  and  s-Dimethylhydurilic  Acid.  Heinrich 
Biltz  and  Myron  Heyn  ( Ber .,  1919,  52,  [B],  1298 — 1316). — 
Hydurilic  acid  is  conveniently  prepared  by  the  action  of  heat  on 
dialuric  acid,  conversion  of  the  crude  product  into  5-bromo-5- 
ethoxyhydurilic  acid,  and  reduction  of  the  latter  with  stannous 
chloride.  It  is  also  readily  obtained  by  oxidation  of  barbituric 
acid  in  aqueous  solution  with  potassium  permanganate,  but  is  not 
formed  from  an  acid  solution.  Hydurilic  acid  is  itself  further 
oxidised  by  permanganate,  probably  to  5-hydroxyhydurilic  acid ; 
the  product,  however,  could  not  be  adequately  purified,  and, 
further,  could  not  be  reduced  to  hydurilic  acid.  5 -If ethoxy- 
hydurilic  acid  is  readily  obtained  by  the  gentle  reduction  of 
5-bromo-5-methoxyhydurilic  acid  (Biltz,  Heyn,  and  Hamburger, 
A.,  1916,  i,  507)  by  potassium  iodide  or  sodium  sulphite,  whilst 
more  powerful  reducing  agents  yield  hydurilic  acid;  it  forms  coarse, 
hexagonal  platelets,  which  soften  at  170°  and  decompose  at 
230 — 1240°.  With  bromine  and  water,  it  re-forms  bromomethoxy- 
hydurilic  acid,  whilst  with  chlorine  it  gives  5  :  fi'-dichlorohydurilic 
acid.  5-Ethoxy  hydurilic  acid ,  prepared  in  a  similar  manner, 
crystallises  in  pyramids  or  double  pyramids,  which  decompose  at 
about  242°  after  becoming  red  at  about  210°.  The  alkyloxyhydurilic 
acids  are  powerful  acids;  potassium  methoxyliydurilate ,  rectangular 
platelets,  is  described.  The  alkyloxy-acids  eliminate  alcohol  when 
heated,  and  yield  dehydrohydurilic  acid , 


CONH 

CONH 


>co, 


which  could  not  be  crystallised  without  change  and  which  decom¬ 
poses  at  about  250° ;  it  appears  to  be  converted  in  aqueous  solution 
into  5-hydroxyhydurilic  acid.  The  solid  acid  (but  not  the  aqueous 
solution)  is  reduced  by  potassium  iodide  to  hydurilic  acid.  With 
methyl  alcohol,  chlorine,  and  bromine,  respectively,  it  yields 
5-methoxyhydurilic  acid,  5  : 5/~dichlorohydurilic  acid,  and  5:5  f-di- 
hromohydurilic  acid ,  long,  four-sided  prisms  which  evolve  bromine 
at  110°  and  decompose  at  160°.  When  heated  at  120°,  the  dibromo- 
acid  yields  dehydrohydurilic  acid,  thus  exactly  resembling  5:5^4- 
bromotetramethylhydurilic  acid;  with  alcohols,  it  gives  5-alkyloxy- 
hydurilic  acids,  whilst  dilute  aqueous  ammonia  converts  it  into 
5-aminohydurilic  acidy  leaflets,  decomposing  from  70°;  the  latter  is 
reduced  by  stannous  chloride  to  uramil  and  barbituric  acid.  It 
reacts  with  potassium  cyanate  and  molten  carbamide,  without,  how¬ 
ever,  yielding  crystallisable  substances.  Solid  dehydrohydurilic  acid 
also  reacts  with  an  aqueous  solution  of  carbamide,  giving  a  sub¬ 
stance ,  rectangular  platelets,  m.  p.  about  140°  (decomp.)  after 
softening  at  130°. 

5-Methoxy-  and  5-ethoxy-tetramethylhydurilic  acids  are  more 
conveniently  prepared  by  the  reduction  of  5-bromo-5-mothoxy-  or 
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5-bromo-5-ethoxy-tetramethylhydurilic  acids  with  potassium  iodide 
than  by  the  process  previously  described  (Joe.  cit .) ;  tetramethyl- 
dehydrohydurilic  acid  readily  reacts  with  chlorine  to  yield  Srb'-di- 
chlorotetramethylhydurilic  acid. 

Unsuccessful  attempts  are  described  to  prepare  a  monomethyl- 
hydurilic  acid  by  the  action  of  heat  on  lnethylalloxantin ;  the  pro¬ 
duct,  however,  was  hydurilic  acid.  Similarly,  diethylbarbituric 
acid  was  found  not  to  condense  with  dialuric  acid. 

[In  part,  with  H.  Bulow.] — s -Dimethylhydurilic  acid ,  rhombic 
platelets,  which  decompose  at  306 — 308°  after  darkening  at  270°,  is 
prepared  by  heating  s-dimethylalloxantin  at  150D,  and  is  conveni¬ 
ently  purified  through  b-bromo-b-methoxydimethylhydurilic  acid, 
which  decomposes  at  235 — 240°  after  softening  at  about  225°.  It 
is  converted  by  methyl  sulphate  into  tetramethylhydurilic  acid. 
b-Bromo-b1  -ethoxy dimethylhydurilic  acid  forms  rhombic  platelets 
decomposing  at  206 — 207°.  b-M  ethoxy  dimethylhydurilic  acid , 
rectangular  platelets,  decomposing  at  155°  after  softening  at  150°, 
and  b- ethoxy  dimethylhydnirilic  acid ,  rectangular  leaflets,  which 
decompose  above  300°,  are  prepared  by  the  reduction  of  the  corre¬ 
sponding  bromo-acids  with  sodium  sulphite.  The  former,  when 
heated  under  diminished  pressure  at  150°,  gives  crude  dimethyl- 
dehydrohydurilic  acid ,  which,  however,  could  not  be  purified;  on 
reduction,  it  yields  dimethylhydurilic  acid,  whilst  bromine  trans¬ 
forms  it  into  5 :  b!  -dibromodimethylhydurHic  acid ,  which  loses 
bromine  at  80°.  5  :57 -Diehl or odimethylhydurilic  acid  is  obtained 

by  the  action  of  hydrochloric  acid  and  potassium  chlorate  on 
dimethylhydurilic  acid ;  it  forms  rhombic  platelets,  which  decom¬ 
pose  at  295 — -300°  after  becoming  discoloured  from  270°.  H.  W. 

Formation  ol  Cyanic  Acid  by  Oxidation  of  Organic 
Substances.  Its  Identification  Based  on  Quantitative 
Analysis.  R.  Fosse  ( Compt .  rend .,  1919,  169,  91 — 93). — The 
presence  of  cyanic  acid  in  solutions  of  proteins,  alone  or  with 
dextrose  present,  and  in  ammoniacal  solutions  of  amino-acids, 
glycerol,  carbohydrates,  or  formaldehyde,  after  oxidation,  is  shown 
by  isolating  it  as  its  silver  salt  and  analysing  this  salt.  The  solu¬ 
tion  after  the  oxidation  is  almost  completely  neutralised  with  nitric 
acid  and  silver  nitrate  is  added.  The  precipitate  is  collected  at 
the  pump,  washed,  and  extracted  with  hot  water.  On  cooling  the 
hot  extract,  the  silver  cyanate  crystallises  out,  and  may  be  collected 
and  dried.  The  salt  is  heated  on  a  water-bath  for  one  hour  in 
ammoniacal  solution  with  ammonium  chloride,  after  which  the 
solution  is  acidified  with  acetic  acid  and  the  silver  chloride  is 
collected  on  a  Gooch  crucible  and  weighed.  The  carbamide  present 
in  the  filtrate  is  estimated  by  the  usual  method.  W.  G. 

Ultramicroscopy  of  Egg-albumin.  J.  F.  McClendon  and 
II.  J.  Prendekgast  (J.  Biol.  Chem 1919,  38,  549). — A  saturated 
solution  of  carefully  purified  crystalline  egg-albumin  in  distilled 
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water  had  a  about  4'2,  and  the  ultramicroscope  showed  only  an 
occasional  submicron.  On  bringing  it  to  —  4*8  and  re-examining 
it  by  the  microscope,  there  was  a  slight  increase  in  the  number  of 
submicrons.  This  points  to  the  protein  existing  in  true  solution, 
and  it,  is  remarked  that  it  seems  unfortunate  that  clear  solutions 
of  protein  should  be  classed  with  suspensoids  under  the  term 
“colloids."  J.  C.  D. 

The  Nomenclature  of  Blood  Pigment  and  its  Derivatives. 

William  Dobinson  Halliburton  and  Otto  Rosenheim  ( Biochem . 

1919,  13,  195 — 198). — Attention  is  drawn  to  the  unsatisfactory 
system  of  nomenclature  of  the  blood  pigments  and  their  derivatives 
introduced  by  Hoppe  Seyler.  As  an  entirely  new  system  would 
confuse  the  literature,  it  is  suggested  that  a  considerable  simplifica¬ 
tion  of  that  at  present  in  use  would  be  effected  by  the  deletion  of 
the  ill-chosen  name  hsemochromogen.  It  is  pointed  out  that  this 
substance  is  without  doubt  identical  with  reduced  haematin  (Stokes, 
Froc.  Roy.  Soc .,  1864,  13,  353).  The  substance  hitherto  termed 
haematin  should  be  called  oxyhaematin.  This  small  change  renders 
it  possible  to  show  the  relationship  of  the  blood  pigments  and  their 
derivatives  by  means  of  a  very  simple  table.  J.  C.  D. 

The  Effect  of  Alcohol  on  the  Digestion  of  Fibrin  and 
Caseinogen  by  Trypsin.  Edward  Stafford  Edie  {Biochem.  J., 
1919,  13,  219 — 225). — The  action  of  trypsin  on  fibrin  and  on 
caseinogen  is  affected  by  dilute  alcohol  to  such  different  degrees 
that  it  is  reasonable  to  suppose  either  that  there  are  two  enzymes 
concerned  in  the  digestion  of  these  proteins  or  that  different  groups 
of  the  same  enzyme  molecule  take  part  in  the  hydrolysis  of  the 
different  proteins.  J.  C.  D. 

Additive  Compounds  of  the  Halogen  Acids  with  Di- 
phenylarsinic  Acid,  V.  Grignard  and  G.  Rivat  ( Gompt .  rend 
1919,  169,  126 — 129). — When  diphenylarsinic  acid  is  dissolved  in 
hydrochloric  acid  (D  IT 7)  and  the  solution  allowed  to  cool,  the 
hydrochloride  j  AsPh2OOH,HCl,  m.  p.  134°,  is  obtained,  but  if  the 
acid  is  first  diluted  with  two  volumes  of  water,  the  hydrochloride , 
2AsPh20’0H,HCl,  m.  p.  Ill — 111*5°,  is  obtained.  The  first  hydro¬ 
chloride  may  be  converted  into  the  second  by  warming  it  in  chloro¬ 
form  with  an  equimolecular  proportion  of  diphenylarsinic  acid, 
whilst  the  reverse  process  is  brought  about  by  dissolving  the  second 
hydrochloride  in  hydrochloric  acid  (D  IT 7).  In  a  similar  manner, 
two  hydrobromides ,  the  one,  AsPhgCbOHjHBr,  m.  p.  126 — 126*5°, 
the  other,  2AsPh20*0H,HBr,  m.  p.  119*5 — 120°,  have  been 
obtained.  The  hydrobromides  are  less  stable  than  the  hydro¬ 
chlorides. 

[By  Ch.  Mauguin.] — The  crystallographic  measurements  for  these 
addition  compounds,  all  of  which  crystallise  in  the  monoclinic 
system,  are:  the  hydrochloride,  AsPh2OOH,HCl,  has  «:5:c  = 
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0*8063 :! 
a\  b  : c = 

has  a :  b 

has  a :  b 


L:  ?,  j3  =  109o25';  the  hydrochloride,  2AsPh2OOH,HCl,  has 
0*6346:1:0*801,  /3  =  94°30/;  the  hydrobromide, 
AsPh2OOH,HBr, 

:c~0*790:l :  0  =  1O8°26/;  the  hydrobromide, 

2AsPh20-0H,HBr, 

:  c  =  0*6333  : 1 :  0*779,  jB  =  93°56'. 


W.  G 
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Relation  between  the  Electric  State  of  the  Cell  Wall  and 
its  Permeability  to  a  Given  Ion.  Pierre  Girard  (Compt.  rend., 
1919,  169,  94 — 97). — The  author  has  shown  that,  by  modifying  the 
charge  on  the  cell  wall  in  the  case  of  blood  corpuscles,  its  per¬ 
meability  to  chlorine  ions  is  also  modified.  In  suspension  in  0*9% 
sodium  chloride  solution,  the  corpuscles  neither  absorb  nor  emit 
chlorine,  but  in  a  similar  solution  acidified  with  lactic  acid,  taking 
into  account  the  expansion  of  the  corpuscles,  it  is  shown  that 
chlorine  passes  in,  due  to  the  electrification  of  the  cell  wall  by  the 
hydrogen  ions  of  the  acid.  This  positive  charge  induced  by  the 
hydrogen  ions  on  the  cell  walls  is  partly  annulled  if  the  acid  used 
has  a  high  valency,  as  is  shown  by  replacing  the  lactic  acid  with 
citric  acid.  The  presence  in  the  sodium  chloride  solution  of  a  non¬ 
toxic,  alkaline  salt,  such  as  potassium  carbonate,  tends  to  increase 
the  negative  charge  on  the  cell  wall,  and  chlorine,  instead  of  pass¬ 
ing  into  the  cell,  passes  out.  W.  G. 

Effect  of  Diet  on  the  Alkaline  Reserve  of  tbe  Blood. 

J.  F.  McClendon,  L.  von  Meysenbug,  O.  J.  Engstrand,  and 
Frances  King  (/.  Biol.  Chem .,  1919,  38,  539 — -548). — The  alkaline 
reserve  in  man  and  the  dog  appears  to  be  very  resistant  to  the 
influence  of  the  diet.  In  the  case  of  the  rabbit,  however,  changes 
due  to  diet  or  starvation  were  noted.  J.  C.  D. 

The  Action  of  Ultraviolet  Rays  on  the  Accessory  Food 
Factors.  Sylvester  Solomon  Zilva  ( Biochem .  1919,  13, 

164 — 171). — The  accessory  food  factor  present  in  butter  is  in¬ 
activated  by  exposure  to  ultraviolet  light  for  eight  hours.  This 
treatment  also  bleaches  the  butter  and  renders  it  quite  unfit  for 
consumption.  The  antineuritic  and  antiscorbutic  vitamines  are  not 
destroyed  by  ultraviolet  rays.  J.  C.  D. 

Relationship  of  the  Pancreatic  Enzymes.  Frederic 
Fenger  and  Mary  Hull  (J.  Biol .  Chem.,  1919,  38,  487 — 500). — 
The  normal  pancreas  as  removed  from  the  animal  is  of  distinctly 
acid  reaction  and  possesses  high  diastatic,  considerable  lipolytic,  and 
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some  proteolytic  activity.  The  first-named  enzyme  is  present  in 
rally  activated  form,  but  increased  lipolytic  activity  and  proteo¬ 
lytic  activity  are  obtained  by  the  addition  of  bile  and  duodenal 
mucosa  respectively.  By  the  addition  of  adequate  amounts  of  these 
two  substances,  it  is  possible  to  produce  and  maintain  maximum 
activity  of  the  three  enzymes  in  the  removed  pancreas.  J.  C.  D. 

The  Colours  of  Colloids.  VII.  Blue  Feathers.  Wilder  D. 
Bancroft  (J .  Phys .  Ghent.,  1919,  23,  365 — 414.  Compare  this 
vol.,  i,  421). — The  colours  in  feathers  fall  into  three  categories.  Of 
these,  only  black,  brown,  reddish-orange,  and  yellow  are  objective 
chemical  colours  directly  produced  by  pigment.  A  second  type  is 
structural,  notably  blue  and  violet,  which  are  produced  by  finely 
divided  air  bubbles  in  a  specially  constructed,  transparent  layer  of 
thick-walled  “box  cells”  lying  below  the  epidermal  cells,  which 
behave  in  a  manner  similar  to  the  dust  in  the  atmosphere,  and  the 
effect  of  which  is  intensified  by  a  brownish-black  pigment  layer 
behind.  Lastly,  there  are  colours  which  depend  entirely  on  the 
position  of  the  light  and  eye,  which  are  produced  by  a  transparent 
sheath  which  acts  like  a  prism.  The  combination  of  the  structural 
blue  with  a  yellow  pigment  gives  a  structural  green.  By  dis¬ 
placing  the  air  in  the  “  box  cells”  with  a  medium  of  the  same 
refractive  index  as  the  cell  wall,  such  as  Canada  balsam  or  benzene, 
the  structural  blue  colour  disappears.  G.  F.  M. 

The  Non-protein  Nitrogenous  Constituents  of  Cow’s  Milk. 

W.  Denis  and  A.  S.  Minot  (/.  Biol.  Chem .,  1919,  38,  453 — 458). 
— Analyses  of  the  total  non-protein  nitrogen,  amino-nitrogen,  urea, 
uric  acid,  creatine,  and  creatinine  in  cow's  milk  are  given.  The 
content  of  the  first  three  is  influenced  by  the  character  of  the  food, 
being  increased  in  high  protein  feeding.  High  figures  for  these 
fractions  are  also  found  for  colostrum.  J.  C.  D. 

The  Peroxydases  in  Milk.  H.  Violle  ( Compt .  rend.,  1919, 
169,  248 — 250). — It  is  shown  from  an  examination  of  the 
mammary  glands  of  guinea-pigs  that  the  peroxydase  is  contained  in 
the  glandular  cells,  and  in  the  case  of  a  healthy  mammal,  therefore, 
not  submitted  to  violent  treatment,  the  fresh  milk  may  contain 
little  or  no  peroxydase.  On  the  other  hand,  the  milk  coming  from 
an  animal  having  any  affection  of  the  mammary  gland  may  be  rich 
in  peroxydase.  Similarly,  milk  which  has  been  heated  at  78 — 80°, 
and  in  which,  therefore,  the  peroxydase  has  been  destroyed,  may 
have  the  latter  restored  by  the  addition  of  fresh  organic  tissues  or 
liquids  of  animal  or  vegetable  origin  containing  them.  The 
peroxydase  test  is  not  therefore  trustworthy  as  a  means  of  dis¬ 
tinguishing  between  fresh  and  heated  milk.  W.  G. 

Mechanism,  of  the  Toxic  Action  of  Urease.  P.  Carnot  and 
P.  Gerard  (Compt.  rend.,  1919,  169,  88 — 90.  Compare  Compt. 
rend.  Soc.  Biol.,  1919,  April). — The  toxicity  of  soya  flour  when 
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injected  intravenously  or  subcutaneously  is  shown  to  be  due  to  the 
action  of  the  urease  present  in  it.  In  the  ease  of  dogs  receiving 
an  intravenous  injection,  it  was  found  that  the  carbamide  present 
in  the  blood  disappeared  very  rapidly,  although  in  some  cases  it 
reappeared  later.  The  ainmoniacal  nitrogen  content  of  the  blood 
and  organs  increased  progressively.  The  phenomena  of  cerebral 
intoxication  are  due  to  the  localisation  of  ammonia  in  the  brain, 
this  being  produced  by  the  action  of  the  urease  on  the  carbamide 
of  the  blood  and  tissues.  W.  G-. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Preparation  of  Silica  Jelly  for  Use  as  a  Bacterio¬ 
logical  Medium.  Albert  T.  Legg  (Biochem.  J.,  1919,  13, 
107—110). — -The  success  of  the  method  depends  on  the  use  of  a 
rather  thick  collodion  dialysing  membrane  of  low  permeability,  a 
sufficiently  long  period  being  given  for  the  sodium  silicate  and 
hydrochloric  acid  to  react  after  mixing,  and  the  use  of  distilled 
water  for  dialysing.  When  the  product  is  to  be  used  for  culture 
purposes,  it  is  advisable  that  tubing  and  autoclaving  should  follow 
immediately  after  dialysing.  J.  C.  D. 

The  Vitamine  Requirement  of  Yeast.  A  Simple  Biological 
Test  for  Vitamine.  Roger  J.  Williams  (J.  Biot.  Chem 1919, 
38,  465 — 486). — Attempts  to  grow  pure  cultures  of  yeast  in 
synthetic  media  from  a  single  cell  failed,  a  finding  which  recalled 
the  experiments  of  Pasteur  and  of  Wildiers  (“La  Cellule/’  1901). 
Further  experimentation  largely  confirmed  Wildiers’  results,  and 
the  possibility  of  the  substance  termed  “  bios  ”  by  that  author  being 
identical  with  the  water-soluble  ^-vitamine  presented  itself.  It 
was  found  that  the  substance  which  stimulates  the  growth  of  yeast 
occurs  in  many  of  the  materials  which  are  known  to  be  sources  of 
water-soluble  B ,  and,  moreover,  the  properties  of  the  two  sub¬ 
stances  showed  close  resemblance.  The  former  substance  was  not 
identified  as  any  one  of  the  amino-acids  obtained  from  caseinogen. 
It  is  believed  that  there  is  justification  for  concluding  that  the  two 
substances,  Wildiers’  “bios”  and  the  so-called  water-soluble  B, 
are  identical.  J.  C.  D. 

Preparation  of  Glycerol  by  Fermentation.  W.  Connstein 
and  K,  Ludecke  ( Ber.y  1919,  52,  [7?],  1385 — 1391). — The  experi¬ 
ments  were  undertaken  with  the  object  of  providing  the  Central 
Powers  with  a  means  of  obtaining  glycerol  after  the  importation 
of  fats  had  been  prevented  by  the  blockade. 

Glycerol  is  formed  to  the  extent  of  about  3%  in  the  ordinary 
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fermentation  of  sugar,  and  the  yield  is  considerably  increased  when 
fermentation  is  effected  in  the  presence  of  slightly  alkaline  salts, 
which  do  not  poison  the  yeast.  In  these  circumstances,  however, 
the  solutions  are  very  liable  to  infection,  thereby  decreasing  the 
yield  of  glycerol;  in  this  connexion,  sodium  sulphite  is  very  useful, 
since,  particularly  at  high  concentrations,  it  has  an  antiseptic  action 
and  especially  hinders  the  development  of  the  lactic  acid  bacilli, 
whilst  also  it  gives  the  highest  yields  of  glycerol.  The  latter  vary 
from  23'1%  when  the  weight  of  sulphite  used  is  40%  of  that  of  the 
sugar  to  36*7%  with  twice  the  weight  of  the  sugar;  too  large  an 
addition  of  sodium  sulphite  causes  fermentation  to  be  too  slow  or 
damages  the  yeast.  The  process  does  not  appear  to  depend  on  the 
particular  variety  of  fermentable  sugar  (refined  sugar,  crude  sugar, 
or  molasses  can  be  used)  or  on  the  species  of  yeast.  The  latter, 
which  does  not  increase  to  more  than  a  slight  extent  during  the 
sulphite  fermentation,  can  be  utilised  for  further  experiments  after 
subjection  to  a  “purification  fermentation”  in  slightly  acid  solu¬ 
tion.  The  glycerol,  after  suitable  purification,  is  adapted  not  only 
to  nitration,  but  also  to  pharmaceutical  purposes;  occasionally  it 
contains  small  amounts  of  trimethyleneglycol,  probably  due  to 
secondary  decomposition  of  glycerol  by  bacteria. 

The  volatile  products  of  the  fermentation  consist  chiefly  of  ethyl 
alcohol  and  acetaldehyde.  Increase  in  the  quantity  of  sulphite 
diminishes  the  production  of  alcohol  and  carbon  dioxide  and 
increases  that  of  glycerol  and  acetaldehyde. 

With  regard  to  the  mechanism  of  the  reaction,  two  factors  appear 
to  be  involved,  a  general  action  of  salts  and  a  specific  sulphite 
action.  Increased  production  of  glycerol  occurs  in  the  presence  of 
considerable  quantities,  not  only  of  slightly  alkaline  salts,  but  also 
of  certain  neutral  or  acid  salts  (calcium  chloride,  ammonium 
chloride,  sodium  chloride,  sulphate  or  nitrate,  ferrous  sulphate, 
aluminium  sulphate).  The  specific  action  of  the  sulphite  is  possibly 
connected  with  its  relationship  to  aldehydes.  H.  W. 

The  Vegetable  Proteases.  I.  Introductory.  Ernest 
Arthur  Fisher  ( Biochem .  /.,  1919,  13,  124 — 134). — The  presence 
of  proteinoclastic  and  peptoclastic  enzymes  in  a  number  of  green 
plants  (cereals  in  the  grass  stage,  leguminous  plants,  buckwheat, 
and  white  mustard)  has  been  established.  A  detailed  examination 
of  beans,  field  peas,  and  buckwheat  indicated  that  all  parts  of  the 
plant  are  active  in  this  respect  at  all  stages  of  growth.  The 
proteinoclastic  and  peptoclastic  action  of  the  leaves  increases  with 
increasing  maturity,  and  does  not  fall  off  after  the  flowering  stage. 
There  is  a  distinct  increase  in  the  activity  of  these  enzymes  after 
germination.  The  suggestion  is  advanced  that  the  peptoclastic 
action  of  green  fodder  plants  is  sufficiently  great  to  be  of  assistance 
to  the  animal  organism  in  the  digestion  of  the  simple  protein 
substances.  J.  C.  D. 
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Manufacture  of  Amyl  Acetate  and  its  Homologues  from 
Chloro-hydrocarbons  of  the  Paraffin  Series.  G.  G.  Oberfell 
and  H.  T.  Boyd  (U.S.  Pat.  1302583;  from  J.  Soc .  Chem.  Ind., 
1919,  38,  554a). — Chloro-paraffins  are  converted  into  acetic  esters 
by  treatment  with  an  alkali  acetate  and  acetic  acid  in  presence  of 
an  alkali  sulphate.  G.  F.  M. 

The  Insecticidal  Principle  of  Chrysanthemum  cinerarii- 
folium  (Insect  Powder),  Ryo  Yamamoto  ( Ber .  Ohara  InsU 
landw.  Forsch.,  1918,  1,  389 — 398). — A  yellow,  viscous  oil  having 
powerful  insecticidal  properties  was  isolated  from  the  powdered 
flowers  of  Chrysanthemum  cinerarii folium ,  the  yield  being  0*8%. 
The  oil  had  a  saponification  number  of  216  and  an  iodine  number 
of  116;  from  the  saponified  substance,  two  alcohols  having  the 
formulae  CgxH^O,  m.  p.  199°,  and  C27H460,  m.  p.  175 — 179°,  and 
two  fatty  acids  having  the  formulae  C10H18O2  and  C16H3202 
(palmitic),  were  separated.  The  insecticidal  power  of  the  oil  was 
reduced  when  the  oil  was  heated  at  100°  or  exposed  to  air  for  a 
long  period.  W.  P.  S. 

Action  of  Methyl  Sulphate  and  Methyl  Alkali  Sulphate 
on  Dry  Alkali  Chlorides  and  Bromides.  J.  Guyot  and  L.  J. 
Simon  (Compt.  rend.,  1919,  169,  435 — 437). — When  methyl 

sulphate  is  heated  with  sodium  chloride,  reaction  at  first  appears 
to  take  place  according  to  the  equation  MegSC^  +  NaCl^ 
NaMeS04  +  MeCl,  and  is  followed  by  a  reaction  shown  by  the 
equation  2NaMeS04  —  Na2S207  +  OMe2.  The  residue,  however, 
always  contains  normal  sodium  sulphate,  and  the  quantities  of  the 
two  gases  formed  are  not  theoretical;  methyl  chloride  is  in  excess. 
If  equimolecular  quantities  of  methyl  sulphate  and  potassium 
chloride  are  heated  together,  two-thirds  of  the  methyl  sulphate 
reacts  according  to  the  second  of  the  above  equations,  the  remainder 
reacting  with  the  potassium  chloride,  KMeS04  +  KC1  =  K2S04  + 
MeCl.  If  two  molecules  of  potassium  chloride  are  used,  the  latter 
reaction  disappears  almost  completely,  and  the  reaction  is  repre¬ 
sented  by  the  equation  2Me2S04  +  2KC1  —  2MeCl  +  OMe2  + 
K2S207.  Bromides  behave  in  a  similar  way  to  chlorides  in  the 
reactions.  W.  P.  S. 

Interaction  between  Methyl  Sulphate  and  Chloro- 
sulphonic  Acid.  Ch.  Boulin  and  L.  J.  Simon  ( Compt .  rend., 
1919,  169,  338 — 341). — Equimolecular  proportions  of  methyl 

sulphate  and  chlorosulphonic  acid  slowly  react  according  to  the 
equation  S02(0Me)2  +  S02C1-0H  —  S02Cl-0Me+  S02(0H)-0Me, 
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an  equilibrium  being  reached  at  the  end  of  a  month,  when  the 
reaction  has  proceeded  to  the  extent  of  36%  to  the  right.  If  kept 
for  a  further  period,  a  change  in  acidity  slowly  occurs,  owing  to 
the  formation  of  sulphuric  acid,  according  to  the  equation 
S02(0H)-0Me+S02Cl-0H  “  S02Cl-0Me  +  this  change 

at  the  end  of  138  days  has  not  quite  reached  equilibrium.  When, 
on  the  other  hand,  the  reaction  mixture  is  subjected  to  vacuum 
distillation,  the  two  initial  materials  practically  disappear,  and  a 
yield  of  50%  of  methyl  chlorosulphonate  is  obtained,  together  with 
small  quantities  of  hydrogen  chloride,  methyl  chloride,  and  a  residue 
of  sulphuric  acid.  G.  F.  M. 

Wax  of  a  South  Brazilian  Wild  Bee.  J.  Gadambr  (Arch. 
Pharm.y  1917,  255,  425 — 441). — The  characters  and  composition  of 
wax  produced  by  a  wild  bee,  probably  of  the  species  Melipona  or 
Trigona ,  are  described.  [See  J .  Soc .  Chem.  Ind 1919,  730a.] 

T.  H.  P. 

Lipoids  of  the  Heart  Muscle.  P.  A.  Levene  and  S. 
Komatsu  (J.  Biol.  Chem.y  1919,  39,  83 — 89). — The  analysis  of  the 
so-called  lecithin  fraction  obtained  from  heart  muscle  demonstrates 
that  this  fraction  is  a  mixture  of  lecithin  and  kephalin.  When 
reduced  by  means  of  hydrogen  in  the  presence  of  colloidal 
palladium,  a  product  was  obtained  having  all  the  properties  of  the 
crude  hydrolecithin  obtained  from  egg-yolk  (Levene  and  West,  A., 

1918,  i,  288,  421).  From  this  mixture,  by  fractionation,  hydro¬ 
lecithin  and  hydrokephalin  were  isolated. 

The  opinion  expressed  by  Frankel  and  Linnert  (A.,  1910,  i,  295) 
that  individual  organs  of  the  same  animal  contain  specific  phos- 
phatides  appears  to  lack  support.  There  is  rather  an  indication 
that  the  number  of  individual  lipoids  is  limited,  and  that  practic¬ 
ally  all  animal  organs  contain  the  same  lipoids.  J.  C.  D. 

Kephalin.  VI.  The  Bearing  of  Cuorin  on  the  Structure 
of  Kephalin.  P.  A.  Levene  and  S.  Komatsu  ( J .  Biol .  Chem., 

1919,  39,  91 — 104). — The  components  of  kephalin  hitherto  isolated 
are  phosphoric  acid,  glycerol,  aminoethyl  alcohol,  and  stearic  and 
linoleic  acids.  A  molecule  composed  of  equimolecular  proportions 
of  these  would  demand  a  different  percentage  composition  from  that 
usually  found.  The  discrepancy  could  be  explained  on  one  of 
three  grounds :  first,  that  kephalin  possesses  a  structure  different 
from  the  one  expressed  by  the  above  method ;  secondly,  that 
kephalin  isolated  by  the  usual  methods  represented  a  substance 
modified  in  the  course  of  preparation ;  and  thirdly,  that  a  sub¬ 
stance  of  unknown  composition  was  present  as  an  impurity.  The 
recent  work  of  Levene  and  West  (A.,  1918,  i,  421)  on  the  prepara¬ 
tion  of  a  reduced  kephalin  possessing  an  elementary  composition 
required  by  a  molecule  constituted  as  above  excludes  the  first  of 
the  three  alternatives.  The  work  recorded  in  this  paper  shows  that 
kephalin  as  usually  prepared  is  a  mixture  of  true  kephalin  with 
its  own  decomposition  products.  This  explains  the  widely  different 
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analytical  data  recorded  by  previous  workers.  One  of  the  decom¬ 
position  products  is  kephalin  from  which  one  fatty  acid  has  been 
removed  either  by  chemical  manipulation  or  by  enzymes.  Sub¬ 
stances  were  also  obtained  which  consisted  of  products  of  deeper 
deterioration  than  the  loss  of  one  acid  molecule.  This  conclusion 
was  arrived  at  in  the  course  of  an  investigation  into  the  chemical 
nature  of  cuorin. 

Support  is  given  to  the  view  of  Maclean  (“  The  Lipins/7  London, 

1918,  52),  who  doubted  that  cuorin  is  an  individual  substance. 
The  greater  part  of  cuorin  is  made  up  of  crude  kephalin. 

J,  C.  D. 

Preparation  of  Monochloroacetic  Acid.  L.  J.  Simon  and 
G.  Chavanne  (U.S.  Pat.  1304108;  from  /.  Soc .  Chem.  Ind., 

1919,  38,  553a). — Monochloroacetic  acid  is  prepared  by  heating 

trichloroethylene  with  sulphuric  acid  containing  a  small  amount  of 
water.  G.  F.  M. 

Oxidation  of  Lactic  Acid  by  Bacteria  with  Formation 
of  Pyruvic  Acid  and  Ketonic  Substances.  P.  Maze  (Comfit, 
rend.  Soc.  biol .,  1918,  81,  1150 — 1152;  from  Chem.  Zentr.,  1919, 
i,  960). — The  author  has  isolated  a  dozen  types  of  bacteria  which 
have  the  power  of  forming  pyruvic  acid  and  ketonic  substances  by 
the  oxidation  of  lactic  acid  in  a  purely  mineral  nutrient  solution 
and  with  calcium  lactate  as  the  sole  source  of  carbon.  The  same 
types  also  produce  pyruvic  acid  from  similar  solutions  containing 
sugar,  from  which  they  form  lactic  acid;  only  in  one  instance  does 
the  alcoholic  fermentation  of  sugar  also  occur.  The  course  of  the 
action  has  been  more  closely  studied  with  six  varieties,  the  pyruvic 
acid  being  estimated  colorimetrically  by  Simon’s  reaction ;  for  this 
purpose,  the  content  of  the  solution  must  lie  between  0*1  and  1% 
Formation  and  decomposition,  of  pyruvic  acid  occur  at  different 
rates  with  the  various  species.  The  yield  of  acetic  acid  varies  from 
traces  to  more  than  50%  of  the  lactic  acid  decomposed,  but  formic 
acid  is  never  produced.  Two  species  produce,  further,  acetylmethyl- 
carbinol  and  dimethyl  diketone,  whilst  one  species  produces  the  latter 
only.  The  processes  involved  are  indicated  by  the  equations 
CHs*CH(OH)-COoH+CHs-CO*COoH  +  0  =  CHs-CH(OH)-COMe  + 
2C02  +  H20  and  2CH3-COC02H  +  O  =  CH3*COCOCH3  +  2C03  + 
HoO.  Dimethyl  diketone  might  possibly  be  formed  by  direct  oxida¬ 
tion  of  the  secondary  alcoholic  group  of  acetylmethylcarbinol,  but 
the  complete  absence  of  butvlene  glycol  renders  this  improbable. 

H.  W. 

Quantitative  Studies  on  the  Succinic  Oxidone  of  Battelli 
and  Stern.  Hans  Einbeck  ( Biochem .  Zeitsch 1919,  95, 
296 — >305.  Compare  Battelli  and  Stern,  A.,  1913,  i,  929). — It 
appears  probable  that  two  quite  distinct  processes  may  take  place 
when  succinic  acid  is  acted  on  by  muscle  pulp  in  the  presence  of 
oxygen.  First,  there  is  the  elimination  of  two  atoms  of  hydrogen 
with  the  formation  of  fumaric  acid.  This  reaction  is  quantitative, 
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the  amount  of  oxygen  required  being  proportional  to  the  amount  of 
succinic  acid  in  the  reaction  mixture.  Then  there  is  the  addition 
of  a  molecule  of  water  at  the  unsaturated  linking  of  the  fumaric 
acid,  with  the  formation  of  Amalie  acid.  This  reaction  is  not 
quantitative,  but  tends  to  an  equilibrium,  at  which  approximately 
a  quarter  of  the  fumaric  acid  remains  unchanged.  J.  C.  D. 


Behaviour  of  the  Methylene  Group  United  to  the 
Carboxyl  Group  in  Trimethylenesaccharic  Acid.  Cesare 

Paderi  (Arch.  farm.  sper.  sci.  aff.}  1918,  26,  274 — 282;  from 
Chcm.  Zentr.j  1919,  iii,  65). — Opportunity  is  afforded  by  tri¬ 
methylenesaccharic  acid  (annexed  formula)  of  further  investigation 

of  the  author's  views  on  the  relative 
stability  of  methyl  groups  which 
esterify  hydroxy-groups  or  hydroxy- 
and  carboxyl  groups  respectively  (com¬ 
pare  A.,  1917,  i,  716).  The  acid  is 
hydrolysed  by  boiling  water  containing 
3k  small  quantity  of  sulphuric  acid  to  monomethylenesaccharic  acid 
and  formaldehyde.  A  similar  fission  appears  to  occur  in  the 
rabbit,  since  formaldehyde  can  be  detected  in  the  urine  after 
administration  of  the  acid.  H.  W. 
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Linoleic  Acid  and  its  Derivatives.  Katsumi  Takahashi 
(J.  Tokyo  Ghem.  Soc.,  1919,  40,  233 — 289). — Linoleic  acid  can  be 
estimated  only  by  converting  it  into  its  derivatives.  Physical  and 
chemical  properties,  however,  of  both  the  bromo-  and  hydroxy- 
derivatives  into  which  linoleic  acid  is  ordinarily  converted  are  con¬ 
fusing  according  to  the  different  authors  (compare  Reformatzky, 
A.,  1890,  362).  Furthermore,  the  value  obtained  by  the  tetra- 
bromostearic  acid  method  is  invariably  less  than  that  calculated 
from  the  iodine  number  in  the  presence  of  another  unsatu¬ 
rated  fatty  acid.  In  order  to  investigate  the  source  of  this 
discrepancy,  the  author  made  extensive  studies  of  the  properties  of 
various  derivatives  of  linoleic  acid.  Linoleic  acid  is  first  separated 
by  brominating  linoleic  acid  from  oil  of  rice  bran  and  soja  bean. 
This  tetrabromostearic  acid,  which  he  designates  as  (A)-bromo- 
derivative,  after  repeated  crystallisation  from  light  petroleum,  forms 
white,  needle-shaped  crystals,  m.  p.  114°.  It  is  soluble  in  ether, 
but  insoluble  in  light  petroleum  at  the  ordinary  temperature. 
When  converted  into  the  methyl  ester  by  Rollett’s  method,  and 
hydrolysed  to  linoleic  acid,  a  90%  yield  calculated  on  the  basis 
of  the  (A)-bromo-derivative,  or  97%  if  calculated  on  the  basis  of 
its  methyl  ester,  was  obtained.  An  analysis  shows  its  composition 
to  be  exactly  that  of  linoleic  acid.  When  this  is  again  brominated, 
it  yields  three  types  of  bromo-derivatives,  regardless  of  the  kinds  of 
solvent  used:  (a)  m.  p.  113*5—114°,  containing  53*38%  of  Br,  in¬ 
soluble  in  light  petroleum;  (j3)  m.  p.  59 — 60°,  containing  53*35% 
of  Br,  soluble  in  light  petroleum;  (y)  liquid,  containing  52*86%  of 
Br,  soluble  in  light  petroleum.  Since  the  theoretical  value  for 
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tetrabromostearic  acid,  C18H3202Br4,  is  53*33%  of  Br,  he  concludes 
all  these  three  varieties  of  bromo-derivatives  must  be  tetra- 
bromostearic  acid.  The  yields  of  the  three  derivatives  vary  some¬ 
what  with  the  types  of  solvent  used.  With  light  petroleum  as 
solvent,  43 — 46%  of  the  total  yield  is  in  the  a-form,  the  remaining 
49*2%  to  52*66%  being  \ 3  and  y;  with  carbon  tetrachloride,  39%  a 
and  56%  j 3  and  y ;  with  ethyl  ether,  47%  a,  51*77%  of  0  and  y;  with 
glacial  acetic  acid,  35%  of  a.  In  all  cases,  the  a-form,  which  possesses 
exactly  the  same  physical  properties  as  the  parent  compound  (that 
is,  tetrabromostearic  acid,  m.  p.  114°,  soluble  in  light  petroleum), 
is  obtained  only  in  a  quantity  of  49%  of  the  (A)-bromo-derivative, 
the  remaining  portion  being  the  same  tetrabromostearic  acid  but 
having  entirely  different  physical  properties.  When  the  a-variety 
is  again  reduced  to  linoleic  acid  and  brominated  for  a  third  time, 
it  gives  42*4 — 46%  of  the  a-form  and  52*8 — 55*8%  of  0  and  y. 
From  the  0-form,  36*7%  of  the  a,  48%  of  0,  and  22*4%  of  y;  from 
the  y-form,  24 — 26%  of  a,  8*05- — 8-4%  of  0,  but  67*95 — 65*35%  of 
y  are  obtained.  In  general,  all  three  racemic  varieties  of  tetra¬ 
bromostearic  acid  can  be  reduced  to  linoleic  acid,  and  on  further 
bromination  each  yields  three  varieties  of  bromo-derivatives,  always, 
however,  giving  most  of  its  own  kind.  The  oxidation  products  of 
linoleic  acid  obtained  from  the  a-  and  0-forms  are  a  large  quantity 
of  sativic  acid,  m.  p.  174°,  and  a  small  quantity  of  another  tetra- 
hydroxystearic  acid,  m.  p.  135°.  The  linoleic  acid  obtained  from 
the  y-form  yields  neither  sativic  acid  nor  the  other  tetrahydroxy- 
stearic  acid,  but  gives  an  acid,  Cir>H3102*0H,  soluble  in  water  and 
a  rosin-like  substance  insoluble  in  water  and  having  the  formula 
(C^II802)„.  By  applying  the  same  method  to  the  natural  linoleic 
acid  in  the  presence  of  unsaturated  fattv  acids,  only  40%  of  the 
original  amount  of  linoleic  acid  is  obtained  as  the  crvstallised  tetra¬ 
bromostearic  acid  insoluble  in  light  petroleum.  The  author  pro¬ 
poses,  therefore,  a  factor  2*5  to  be  used  for  linoleic  acid  estimations 
if  it  is  to  be  isolated  as  the  insoluble  tetrabromostearic  acid. 
Several  analytical  data  are  given  to  show  that  this  factor  is  most 
satisfactory.  Chemical  Abstracts. 

Condensation  of  Amino-compounds  with  Nitromalon- 
aldehyde.  William  J.  Hale  and  Edward  M.  Honan  (J.  Amer. 
Chem.  Soc.,  1919,  41,  770 — 776). — To  the  aldehydic  intermediate 
product  formed  in  the  preparation  of  carbopyrrolic  esters  by  the 
condensation  of  aminoacetic  esters  with  nitromalonaldehyde,  Hale 
and  Hoyt  (A.,  1916,  i,  71)  assigned  the  constitution 
CH0*CH(N02)*CHIH’CH2*C02Et  (I). 

It  is  now  found  that  such  intermediate  product  is  capable  of 
formation  in  dilute  alkaline  solution,  from  which  it  separates 
readily.  The  substance  separating  is  not,  however,  a  salt,  and  is 
transformed  by  warm  alkali  into  a  pyrrole  derivative,  which  the 
Hinsberg  reaction  and  the  Liebermann  nitrosoamine  reaction  show 
to  be  a  secondary  amine.  This  intermediate  compound  must  there¬ 
fore  have  the  constitution  CH0,C(N02)'CH-NH,CH2,C02Et,  the 
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fsonitro-compound  (I)  first  produced  undergoing  intramolecular 
rearrangement  with  transfer  of  the  labile  hydrogen  atom  from 
the  central  carbon  to  the  nitrogen. 

The  assumption  that  the  intermediate  compound  possessed  the 
structure  (I)  was  based  on  the  results  of  Hill  and  Torrey  (A., 
1899,  i,  788),  who  ascribed  similar  constitutions  to  a  number  of 
products  resulting  from  the  condensation  of  nitromalonaldehyde 
with  amino-derivatives.  With  aniline,  these  authors  obtained  two 
compounds  which  they  regarded  as  the  monoanil, 

HCO’CH(NOo)*CH:NPh, 

and  the  dianil,  NPh:CH-CH(N09)-CH:NPh ;  neither  of  these 
compounds  exhibits  any  tendency  to  form  salts,  and  as  they  are 
now  found  to  be  secondary  amines,  they  must  be  regarded  respec¬ 
tively  as  j8~anilino-a-nitroacraldehvde. 

CHO-C(NO,):CH-NHPh, 
and  -  anil  in  o-a-nitroacraldehy  deanil, 

NPh:CH-C(N02):CH*NHPh. 

The  similar  compounds  furnished  by  p-toluidine  and  by  methyl- 
amine  and  its  derivatives  must  receive  analogous  formulae. 

The  action  of  1  mol.  of  hydroxylamine  on  nitromalonaldehyde 
gives  an  unstable  compound  which  immediately  undergoes  intra¬ 
molecular  condensation  to  a  j8-nitrovsooxazole,  whereas  excess  of 
hydroxylamine  gives  a  dioxime  stable  in  alkaline  solution.  The 
action  of  aniline  hydrochloride  on  the  sodium  salt  of  this  dioxime 
precipitates  Hill  and  Hale’s  anil-oxime  (A.,  1903,  i,  401),  which 
is  formed  also  bv  the  interaction  of  hydroxylamine  and  the  so- 
called  monoanil  (see  above),  and  must  therefore  be  a  /3-anilino-a- 
nitroacraldoxime,  N0H:CH-C(N02):CH-NHPh ;  dehydration  of 
this  oxime  gives  a  j8-amlino-a-nitroacrylonitrile, 

CN*C(NOo):CH*NHPh, 
which  Hill  and  Hale  termed  a  nitrile-anil. 

These  facts  render  necessary  a  modification  of  Hale  and  Hoyt/s 
interpretation  ( loc .  cit.)  of  the  condensation  of  nitromalonaldehyde 
with  glycine  ester ;  no  rearrangement  in  the  pvrrole  molecule  is 
necessary  for  condensation  after  the  intramolecular  rearrangement 
of  compound  (I). 

The  condensation  of  nitromalonaldehyde  with  ^-alanine  ethyl 
ester  pi^oceeds  easily  in  slightly  alkaline  solution  or  in  presence  of 
sodium  acetate.  /3-(#-carbethoxyethylamino)-a-nitroacraldehyde 
being  formed.  Further  intramolecular  condensation  sufficient  to 
render  possible  the  isolation  of  a  pvrrole  could  not  be  effected,  the 
only  indication  of  the  formation  of  a  pyrrole  derivative  being  the 
reddening  of  a  pine  splinter  held  in  the  vapour  produced  when  the 
compound  was  heated  with  concentrated  hydrochloric  acid. 

The  results  obtained  lead  to  the  conclusion  that,  in  aliphatic 
imino-compounds  presenting  an  aldehyde  group  in  such  position 
that  its  possible  inter-reaction  with  a,  methylene  group  adiacent  to 
the  imino -group  may  lead  to  a  pyrrole,  this  condensation  is  highly 
favoured  when  the  methylene  group  is  attached  to  a  carbethoxyl 
or  other  negative  component.  If,  however,  the  carbethoxyl  group 
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is  once  removed  from  the  particular  methylene  group  by  the  inter¬ 
position  of  another  methylene  group,  the  influence  of  the  carb- 
ethoxyl  group  becomes  so  slight  that  neither  the  first  nor  the  second 
methylene  group  exhibits  any  marked  tendency  to  condense  with 
the  aldehyde  group. 

a-Ni  tro-&-(fi-carb  e  t  hoxyet  hylamin  o)acrald  e  Jiyde , 

CHO*C(N62):CH*NH*CH2*CH2*COoEt, 
forms  colourless  prisms,  m.  p.  79°,  and  gives  various  reactions  for 
aldehydes  and  also  Liebermann's  nitrosoamine  reaction. 

a-Ni  tro - &-(&- carh  o  m  e  t  h  o  xy  e  t  h  yl  amino)  a  er aldehyde , 

N02-C5H70-C02Me, 

forms  colourless  leaflets,  m.  p.  66°,  and  gives  the  same  reactions 
as  the  preceding  compound.  T.  H.  P. 

Thiocyanoacetone  and  its  Derivatives  and  Isomerides. 

Joseph  Tcherniac  (T.,  1919,  115,  1071 — 1090). 

Photosynthesis  of  Formaldehyde  and  Sugar.  P.  R.  Kogel 
( Biachem .  Zeitsch .,  1919,  95,  313 — 316). — A  theoretical  consider¬ 
ation,  in  which  changes  of  the  keto-enol  type  are  held  to  be  of 
importance  in  the  photosynthesis  of  formaldehyde  and  sugar. 

J.  C.  D. 

Degradation  of  Sugars  by  Enzymes.  H.  von  Euler  and  O. 

Svanberg  ( Zeitscfi .  physiol.  Client.,  1919,  105,  187—239). — The 
course  of  the  fermentation  of  sugars  by  a  top  yeast  and  a  torula 
in  an  alkaline  medium  (pK  —  8)  has  been  studied.  Under  these 
conditions,  alcohol  and  carbon  dioxide  are  produced  in  equivalent 
amounts  representing,  for  both  products,  30 — 33%  of  the  fermented 
sugar.  Dextrose  and  laavulose,  as  well  as  invert-sugar,  are  rapidly 
fermented  at  —  8,  but  mannose  and  galactose  are  less  readily 
attacked.  Sucrose  is  fermented  as  rapidly  as  dextrose  at  this 
degree  of  alkalinity,  but  maltose  remains  untouched.  These 
observations  indicate  that  invertase  is  active  at  pK  —  8,  but  that 
maltase  is  not.  The  inversion  of  sucrose  was  quantitatively  studied 
as  far  as  pK  —  8'5  by  repressing  the  fermentation  by  means  of 
additions  of  toluene.  The  influence  of  a  number  of  poisons  on  the 
fermentation  in  an  alkaline  medium  is  described.  More  or  less 
marked  inhibition  was  caused  by  chloroform,  toluene,  acetaldehyde, 
aniline,  pyridine,  resorcinol,  sodium  picrate,  and  phenol.  Sodium 
salicylate  caused  a  slightly  increased  rate  of  fermentation,  whilst 
sodium  lactate,  chloroacetic  acid,  adrenaline,  thyroid  extract,  and 
sodium  thiosulphate  had  no  appreciable  effect.  Drying  at  the 
ordinary  temperature  did  not  affect  the  activity  of  a  yeast  at 
pn~ 8.  The  growth  of  yeasts  in  alkaline  solutions  has  also  been 
investigated.  J.  C.  D. 

Occurrence  of  Difficultly  Reducing  Carbohydrates  in 
Urine.  Ragnar  Berg  (Deut.  Med .  Woch.,  1919,  45,  435 — 436  ; 
from  Chem.  Zentr .,  1919,  iii,  33).^ — It  has  long  been  known 
that  certain  urines  which  do  not  contain  dextrose  have  the 
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power  of  reducing  copper  sulphate;  the  solution  becomes  milky, 
and  finally,  particularly  when  preserved,  a  yellow,  more  or  less 
heavy,  flocculent  precipitate  separates  which  differs  completely 
from  the  heavy,  red  precipitate  produced  by  sugar.  The  author 
has  been  able  to  isolate  the  difficultly  reducing  sugar,  which 
appears  to  be  identical  with  Leo’s  sugar,  in  the  form  of  colourless 
needles,  about  2  mm.  in  length.  It  is  found  that  urine  (in  the 
presence  or  absence  of  sugar),  which  gives  the  characteristic  reac¬ 
tion  after  fermentation,  also  exhibits  kevorotation.  The  reaction 
is  frequently  observed  in  cases  of  diabetes  and  neurasthenia,  and 
particularlv  of  gout.  The  author  therefore  designates  the  sub¬ 
stance  arthritose.  H.  W. 

Chitose.  Walther  Armbrecht  (. Biochem .  ' Zeitsch.,  1919,  95, 
108 — 123).— Chitosan  is  completely  dissolved  by  the  action  of 
nitrous  acid.  The  solution  contains  carbohydrates  of  more  than 
one  type,  but  no  crystalline  sugar  could  be  isolated.  A  crystal¬ 
line  osazone,  m.  p.  202°,  was  isolated  from  this  mixture.  This 
product  is  apparently  identical  with  the  osazone  of  chitose.  From 
the  products  obtained  by  oxidising  the  crude  “chitose  syrup” 
with  nitric  acid,  a  monocarboxylic  acid  was  obtained,  which  forms 
a  cinchonine  salt,  colourless  prisms,  m.  p.  200°,  and  may  possibly 
contain  a  hydrofuran  ring.  J.  C.  D. 

V 

Epifucose.  E.  VotoSek  and  J.  Cervem£  [Zeitsch.  Zuckerind. 
Bohm .,  1917,  42,  215 — 217), — Fuconic  acid  is  converted  into  epi- 
fuconic  acid  by  treatment  with  pyridine  and  water,  and  the  lactone 
of  the  latter  acid  is  reduced  by  sodium  amalgam  to  epifucose , 
which  was  isolated  as  a  sweet,  viscous,  pale  yellow  syrup,  and  did 
not  crystallise  even  after  preservation  during  six  months;  it  has 
[a]D  ca  —9°.  The  phenylosazone,  m.  p.  177 — 178°  (decomp.),  and 
the  p-bromophenylosazone,  m.  p.  204°,  are  identical  with  the  pro¬ 
ducts  obtained  from  fucose.  H.  W. 

Plant  Colloids.  VII.  Diastase  Action.  M.  Samec  {Roll. 
Chem .  Beihefte ,  1919,  ID,  289 — 304.  Compare  A.,  1914,  i,  930; 
1915,  i,  941). — -The  processes  occurring  in  the  diastatic  ferment¬ 
ation  of  starch  have  been  investigated  in  the  following  manner : 
10  grams  of  potato  starch  were  heated  with  900  c.c.  of  water  at 
120°  for  half  an  hour,  then  cooled  to  50°  and  kept  at  this  tempera¬ 
ture,  100  c.c.  of  1%  diastase  solution  added,  and  the  reaction 
allowed  to  proceed  at  50°,  At  measured  intervals  of  time,  25  c.c. 
of  the  reaction  mixture  were  removed  and  heated  rapidly  to  100° 
to  stop  the  action,  and  then  cooled  to  25°,  at  which  temperature 
it  was  examined.  The  samples  were  measured  to  find,  respectively, 
(i)  the  molecular  weight  of  the  non-dialysable  fraction  of  the  pro¬ 
ducts  of  hydrolysis,  that  is,  the  portion  with  molecular  weight 
greater  than  2000— the  freezing-point  method  was  used  for  this 
purpose;  (ii)  the  colour  produced  with  iodine;  (iii)  the  optical 
rotation;  (iv)  the  reducing  action  on  Fehling’s  solution;  (v)  the 
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specific  conductivity ;  (vi)  tlie  hydrogen-ion  concentration ;  (vii)  the 
velocity  of  cataphoresis ;  and  (viii)  the  content  of  phosphoric  acid. 
The  whole  of  these  factors  were  plotted  against  the  time  during 
which  the  reaction  had  been  proceeding,  and  from  the  curves 
produced,  the  following  mechanism  of  the  process  is  deduced. 
Under  the  influence  of  the  ferment,  the  starch  molecule  decomposes 
into  at  least  two  unequal  parts.  Of  these,  one  is  very  like  starch 
in  its  properties;  the  other  (dialysable)  has  a  somewhat  similar 
structure,  since  it  colours  iodine  blue.  The  constitution  of  the 
starches  and  the  dextrins  appears  to  be  almost  analogous,  since 
the  optical  rotation  of  both  is  very  similar.  The  dialysable  pro¬ 
duct  possesses  marked  reducing  properties.  As  the  reaction  pro¬ 
ceeds,  the  colloidal  starch  residue  separates  products  of  high  mole¬ 
cular  weight  which  are  more  easily  dialysable  and  give  a  blue 
iodine  reaction.  When  the  molecular  weight  of  the  colloidal 
residue  has  sunk  to  below  20,000,  the  dextrin  molecules  which 
separate  give  a  red  iodine  reaction,  and  as  the  process  continues 
they  do  not  give  an  iodine  reaction  at  all.  The  initial  dextrin 
products  are  further  decomposed,  forming  erythrodextrins  and 
sugar,  and  the  erythrodextrins  pass  over  into  achroo-dextrins.  A 
tabulated  scheme  of  the  process,  giving  molecular  weight  and 
iodine  reaction  at  the  various  stages  of  the  process,  is  included  in 
the  paper.  J.  F.  S. 

The  Acetyl  Content  of  Lignin.  Hans  Pringsheim  and  Hans 
Magnus  ( Zeitsch .  physiol .  Chem.y  1919,  105,  179 — 186). — The 
author  has  investigated  the  origin  of  the  acetic  acid  produced  in 
the  dry  distillation  of  wood  and  in  the  processes  by  which  wood 
and  straw  are  broken  down  by  digestion  with  alkali.  In  the 
latter  process,  the  whole  of  the  acetic  acid  formed  is  derived  from 
the  lignin  substance  when  the  digestion  is  carried  out  without 
heating.  If,  however,  the  wood  or  straw  is  treated  with  a  solution 
of  sodium  hydroxide  at  the  b.  p.,  with  or  without  the  use  of 
increased  pressure,  a  small  fraction  of  the  acetic  acid  formed  has 
its  origin  in  cellulose.  t 

The  lignin  prepared  according  to  the  method  of  Willstatter  and 
Zechmeister  ( Zeitsch .  angew .  Chem .,  1919,  32,  41)  is  not  identical 
with  the  natural  product,  since  it  has  undergone  hydrolysis  and 
lost  its  acetyl  groups.  The  natural  product  may  be  regenerated 
by  acetylation.  The  lignin  from  hornbeam  contains  nearly 
double  the  number  of  acetyl  groups  found  in  lignin  from  pine- 
wood.  J.  C.  D. 

Sulphite  Liquors.  Karl  H.  A.  Melander  ( Tekn .  Tidskr , 
1918,  10 — 12,  pp.  36;  from  Chem .  Zentr .,  1919,  i,  862 — 863). 
-By  treatment  of  sulphite  liquor  with  sodium  chloride,  the 
author  has  obtained  a  substance  which  differs  considerably  in 
its  properties  from  that  prepared  by  Klason  by  precipitation 
with  calcium  chloride ;  after  purification,  it  forms  a  mixture 
of  similar  ligninsulphonic  acids  of  high  molecular  weight  in 
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which  a  portion  of  the  sulphur  dioxide  is  loosely  held 
in  ester-like  combination.  The  author  designates  the  mixture 
a-lignin-S-acid ,  and  has  shown  that  the  main  portion  of  it  is 
monobasic,  whilst  only  a  small  part  is  dibasic.  Vanillic  acid, 
protocatechuic  acid,  and  catechol  are  formed  when  it  is  f\ised 
with  alkali  under  various  conditions.  Acetic  acid  and  small 
amounts  of  higher  fatty  acids  are  also  produced,  thus  pointing  to 
the  presence  of  acetyl  groups.  The  yield  of  catechol  attains  10% 
of  the  organic  matter  of  the  original  substance.  Free  a-lignin-S- 
acid  is  obtained  as  a  pale  brown  powder,  which  readily  becomes 
resinified  when  hydrochloric  acid  is  added  to  the  solution  of  the 
salted-out  product.  It  is  hydrolysed  by  treatment  with  alkali. 
There  appears  to  be  little  prospect  of  obtaining  the  acid  in  the 
crystalline  condition,  since  analyses  indicate  that  it  is  a  mixture 
of  relatively  complex  compounds  of  almost  identical  percentage 
composition.  In  the  salts  with  naphthylamine  and  toluidine,  an 
atom  of  nitrogen  is  present  for  each  atom  of  sulphur;  the  latter, 
however,  appears  to  be  present  in  different  forms,  partly  firmly 
and  partly  loosely  combined,  in  the  acid.  The  sodium  salt  is 
described.  The  brown  colour  of  a-lignin-S-acid  renders  its  titra¬ 
tion  in  the  presence  of  indicators  a  matter  of  difficulty.  The 
equivalent,  782,  is  obtained  by  titration  with  sodium  hydroxide 
and  determination  of  the  end-point  by  measurement  of  the 
electrolytic  conductivity  of  the  solution.  Comparison  of  the 
potential  of  the  solution  against  that  of  a  calomel  electrode  gave 
the  value  882  for  another  specimen.  In  certain  cases,  the  use  of 
phenolphthalein  was  also  found  possible,  and  the  results  show  that 
the  presence  of  an  atom  of  sulphur  in  the  free  acid  corresponds 
with  that  of  one  ionisable  hydrogen  atom,  so  that  a  carboxyl 
group  cannot  be  present.  The  sodium  salt  is  not  perceptibly 
hydrolysed ;  determinations  of  the  molecular  weight  in  aqueous 
solution  by  the  freezing-point  method  gave  values  between  822 
and  991  for  different  specimens.  The  electrolytic  conductivity  of 
aqueous  solutions  of  the  sodium  salt  at  different  dilutions  has  also 
been  determined.  H.  W. 

Preparation  of  Butylamine  and  of  w-Dibutylamine.  The 
Separation  of  Aliphatic  Amines  by  Partial  Neutralisation. 

Emil  Alphonse  Werner  (T.,  1919,  115,  1010 — 1014). 

Biochemical  Formation  of  Aminoethyl  Alcohol  from  Serine . 

F.  F.  Nord  ( Biochem .  Zeitsch 1919,  95,  281 — 285). — Amino¬ 
ethyl  alcohol  was  isolated  from  the  products  of  the  decomposition 
of  serine  by  putrefactive  bacteria.  Ten  grams  of  the  amino-acid 
yielded  2' 8  grams  of  crude  aminoethyl  alcohol  picrolonate. 

J.  0.  D. 

The  Muscarine  Question.  I.  Double  Salts  of  certain 
Bases  with  Platinum.  Albert  B.  Weinhagen  (Zeitsch.  physiol. 
Chem.,  1919,  105,  249 — 257). — Choline  platinibromide, 

(CgHi^ON^PtBrg, 

large,  dark  red  prisms  or  octahedra,  m.  p.  240°  (decomp.),  is 
sparingly  soluble  in  cold  water.  Choline  hydrobromide  gives  a 
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dark  red  precipitate  with  chloroplatinic  acid.  This  double  salt 
crystallises  from  water  in  prisms  and  plates,  m.  p.  255°  (decomp.). 
It  is  apparently  the  compound  (C5H14ON).2PtClBr5.  Betaine 
platinibromide  crystallises  from  water  in  dark  red  four-  or  six- 
sided  prisms  which  decompose  at  240°.  Pyridine  platinibromide, 
(C5H5N)2,H2PtBr6,  dark  red,  short  prisms,  decomposes  at  about 
280°.  On  heating  the  aqueous  solution  of  this  salt,  a  finely 
crystalline,  golden-yellow  double  salt  separates,  (C5H5N)2PtBr4, 
which  chars  at  about  150°.  In  the  course  of  this  change,  an 

intermediate  product,  Pt^5^^)  HC5H5N  (?),  was  isolated. 

Arecaidine  platinibromide,  (C7Hn02N)2,H2PtBr6,H20,  forms  dark 
red,  eight-sided  prisms,  and  also  cinnabar-red,  thin,  rhombic  plates, 
decomp.  238°.  If  a  solution  containing  arecoline  hydrobromide 
and  chloroplatinic  acid  is  warmed,  it  turns  dark  red,  and  a  dark 
red  double  salt  crystallising  in  six-sided  plates  and  short  prisms 
separates.  This  is  apparently  (C8Hl302N)2,H2PtCl2Br4. 

Nicotine  platinibromide,  C10Hl4N.2,H2PtBr6,H2O,  minute,  dark 
red  crystals,  decomposes  at  230°.  It  is  decomposed  by  water  with 
formation  of  an  orange-yellow  product. 

No  double  salts  were  isolated  and  identified  in  the  case  of 
morphine  and  hydrazine.  J.  C.  D. 

Epichitos amine  and  Epichitose.  P.  A.  Levene  (J.  Biol. 
Chem .,  1919,  39,  69 — 76). — The  synthesis  of  epichitosamine  is 
given.  This  sugar  and  chitosamine  constitute  the  first  pair  of 
epimeric  Eexosamines.  By  reduction  of  the  lactone  hydrochloride 
with  sodium  amalgam,  the  crystalline  epichitosamine,  C6H1305N, 
was  obtained  (hydrochloride,  C6H1305N,HC1,  m.  p.  187°  [corr.], 
[ot]o  —4*7°).  The  osazone  has  m.  p.  205°,  and  the  rotation  is 
in  accord  with  that  found  for  glucosazone.  Efforts  to  obtain  the 
monocarboxylic  acid  failed,  but  on  oxidation  of  the  hydrochloride 
with  nitric  acid,  saccharic  acid  was  formed.  From  the  hydro¬ 
chloride,  by  the  action  of  mercuric  oxide,  the  sugar  epichitose, 
m.  p.  240°  (corr.)  (decomp.),  [a]f  —96°,  was  prepared  in  a 
crystalline  condition.  It  reduces  Fehling’s  solution. 

Epichitosamine  and  epichitose  show  no  mutarotation.  If,  in 
the  former  case,  this  is  ascribed  to  the  presence  of  the  betaine 
structure  assumed  by  Irvine  and  Hynd  (T.,  1912,  101,  1136),  it 
would  be  expected  that  it  would  react  differently  from  the  other 
amino-sugars  with  nitrous  acid.  No  such  difference  could,  how¬ 
ever,  be  detected.  Attempts  to  oxidise  the  sugar  failed.  Another 
peculiarity  of  the  sugar  lay  in  its  behaviour  towards  mercuric 
oxide.  Whilst  other  sugars  under  this  treatment  were  trans¬ 
formed  into  the  corresponding  amino-acids,  epiglucosamine  formed 
epichitose.  Epichitose  may  be  represented  graphically : 

- - O - 1 

O - T 

I  TT  I 

C--C - C — C — C — CH2  *  OH 

II  OH  H  H 
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A  further  peculiarity  of  epichitosamine  was  found  in  its  behaviour 
towards  nitrous  acid.  In  this  case,  saccharic  acid  was  obtained, 
and  no  dehydration  with  ring  formation  followed  deamination. 

Epichitosamine  appears  to  be  an  a-amino-sugar,  and  there  are 
reasons  for  believing  that  it  is  represented  by  one  of  the  following 
formulae : 


OH 

HC - 

HC-NH„ 

^  i 

OH-CH 

HO - O 

HC’OH 

OH2-OH 


or 


OH 

HC - 

NHo*OH 

i  v- 

OH-CJH 

I 

HC - 

HC-OH 

CH2*OH 

J.  C.  D. 


d- Chondrosamino-  and  d-Chitosamino-heptonic  Acids. 

P.  A.  Levene  and  I.  Matsuo  (J.  Biol.  Chem.,  1919,  39, 
105 — 118.  Compare  Levene,  A.,  1916,  i,  203,  712). — The 
present  communication  contains  specific  directions  leading  to 
satisfactory  yields  of  chondrosaminoheptonic  acid,  and  simplified 
directions  for  the  preparation  of  chitosaminoheptonic  acid.  By 
the  action  of  hydrocyanic  acid  on  hexosamines,  a  mixture  of  the 
two  epimerides  is  obtained.  The  ^-chondrosaminoheptonic 
acids  had  [a]©  —  3*5°.  By  fractional  crystallisation,  a 
laevorotatory  ^-chondrosaminoheptonic  acid,  elongated  prisms, 
m.  p.  139°  (corr.)  (decomp.),  and  a  dextrorotatory  d-chondros- 
aminoheptonic  acid,  were  separated.  The  former  showed  an 
original  rotation,  [ajjf  —  8‘25°,  and  an  equilibrium  value  of 
[a]^  —  13’00o.  This  form  predominated  in  the  original  mixture. 
eW-Chondrosaminohep  tonic  acid  has  an  initial  rotation 
[a]o  +42*5°  and  an  equilibrium  rotation  [a]!?  +  65‘0°.  The 
^-chitosaminoheptonic  acids  with  original  rotation  [cx]d  +4*0° 
and  equilibrium  rotation  [cs]£°  —1*0°  were  separated  into  a 
dextrorotatory  d'-chitosaminoheptonic  acid,  heavy  prisms,  m.  p. 
192°  (decomp.),  initial  rotation  [ce]d+6*5°  and  equilibrium 
rotation  [a]®  +2*75°,  and  a  laevorotatory  rZ-chitosaminoheptonic 
acid,  prismatic  needles,  m.  p.  139°  (corr.)  (decomp.),  initial  rota¬ 
tion  [o]d"~  7' 5°  and  equilibrium  value  [a]S  —12*0°.  In  the 
original  mixture,  the  dextro-form  predominates. 

The  attempt  to  isolate  the  deaminised  heptonic  acids  in  a  satis¬ 
factory  condition  failed. 

After  oxidation  with  nitric  acid  after  deamination,  insoluble 
calcium  salts  were  obtained,  which  on  analysis  appeared  to  be  the 
calcium  salts  of  trihydroxyglutaric  acids.  The  calcium  salts 
obtained  from  the  two  acids  showed  different  optical  rotation ; 
that  from  chondrosaminoheptonic  acid  had  [a]^ +5*0°  (initial) 
and  [o]d  +1*5°  (equilibrium),  whilst  that  from  chitosamino- 
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heptonic  acid  had  [a]^-fl0*0o  (initial)  and  [a]p+17'0°  (equil¬ 
ibrium).  Theoretically,  both  aminoheptonic  acids  should  yield 
the  same  trihydroxyglutaric  acid.  J.  C.  D. 

Constitution  of  Carbamides.  IX.  The  Interaction  of 
Nitrous  Acid  and  Mono -substituted  Ureas.  The  Prepara¬ 
tion  of  Diazomethane,  Diazoethane,  Diazo-w-butane,  and 
Diazoisopentane  from  the  Respective  Nitrosoureas.  Emil 

Alphonse  Werner  (T.,  1919,  115,  1093—1102). 

Cyanogen  Chloride.  Ch.  Mauguin  and  L.  J.  Simon  {Cornet, 
rend .,  1919,  169,  474 — 476). — There  are  only  two  cyanogen 
chlorides.  One,  a  volatile  liquid,  has  the  following  constants : 
m.  p.  —6*5°,  b.  p.  -fl2*5°/760  mm.,  D0  T222,  mean  coefficient 
of  expansion  (0 — 45°)  0*0019.  The  other  chloride  is  a  solid  poly- 
meride,  m.  p.  145°.  The  volatile  chloride  is  prepared  by  the 
action  of  chlorine  or  an  acidified  solution  of  sodium  hypochlorite 
on  aqueous  solutions  of  hydrogen  cyanide,  or  of  equimolecular  pro¬ 
portions  of  sodium  cyanide  and  hydrogen  chloride.  It  is  con¬ 
veniently  obtained  by  the  electrolysis  of  solutions  containing  equi¬ 
molecular  proportions  of  hydrogen  cyanide  and  chloride,  using  a 
graphite  anode  in  a  closed  porous  pot  provided  with  a  delivery 
tube  leading  to  a  freezing  bath  for  the  collection  of  the  cyanogen 
chloride.  The  porous  pot  stands  in  a  metal  vessel,  serving  as  the 
cathode,  and  containing  dilute  hydrochloric  acid.  The  yield  varies 
from  75  to  80%  of  the  theory.  The  optimum  concentration  of  the 
solutions  is  about  2  gram-mols.  per  litre,  and  under  these  condi¬ 
tions  no  appreciable  hydrolysis  of  cyanogen  chloride  by  the  aqueous 
hydrochloric  acid  occurs.  The  method  of  Serullas,  namely,  the 
action  of  chlorine  on  mercuric  cyanide,  gives  precisely  the  same 
product  as  that  obtained  by  the  other  methods.  G.  F.  M. 

a-,  /3-  and  y-Trinitrotoluenes .  Hugh  Ryan  and  W.  M. 
O’Riordan  (Proc.  Boy .  Irish  Acad.y  1918,  34,  175 — 193). — The 
sensitive  product  to  the  presence  of  which  accidents  with  a-trinitro- 
toluene  are  attributed  is  usually  regarded  as  derived  from  a-tri- 
nitrotoluene  itself,  but  the  assumption  that  it  is  derived  from  the 
/3-  or  y-isomeride  is  equally  probable,  and  would  be  the  more 
likely  if  the  latter  compounds  were  chemically  more  reactive  than 
the  a-compound.  The  behaviour  of  the  three  isomerides  towards 
alkalis,  amines,  hydrocarbons,  and  aldehydes  under  comparable 
conditions  has  therefore  been  investigated,  and  also  that  of  5-tri¬ 
nitrobenzene  towards  alkalis. 

The  action  of  aqueous  alkali  on  5-trinitrobenzene  yields  (1)  tetra- 
nitroazoxybenzene  (compare  Lobry  de  Bruyn,  A.,  1895,  i,  653), 
which  exhibits  reactions  similar  to  those  of  Anschutz  and  Zimmer- 
mann’s  tetranitroazoxytoluene;  (2)  a  small  proportion  of  a  com¬ 
pound,  m.  p.  200 — 220°,  which  is  possibly  hexanitrodiphenyl 
(m.  p.  234°). 

With  sodium  72-but oxide,  a-trinitrotoluene  gives  a  moderately 
stable  compound,  C6H2Me(N02)3,Na0,C4H9,  which  explodes  when 
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dropped  into  a  tube  heated  at  170°  ;  it  is  apparently  accompanied 
by  a  small  proportion  of  a  di-  or  tri-alkyloxide  (compare  Busch  and 
Kogel,  A.,  1910,  i,  472). 

With  either  alkali  hydroxide  in  presence  of  an  oxidising  agent 
(iodine)  or  hot  alkali  hydroxide  or  carbonate  solution,  a-trinitro- 
toluene  gives  hexanitrodibenzyl.  When  treated  with  alkali  hydr¬ 
oxide  or  carbonate,  ^-trinitrotoluene  yields  a  dinitro-m-cresol, 
m.  p.  101°  (compare  Will,  A.,  1914,  i,  509),  and  a  large  proportion 
of  more  complex  products,  whilst  the  y-compound  gives,  in  small 
amounts,  a  dinitro-m-cresol,  m.  p.  72 — 73°  (Will,  loc.  cit.),  and 
a  crystalline  compound  insoluble  in  alkali,  possibly  a  dibenzyl  or 
stilbene  derivative.  In  all  cases,  dark,  amorphous,  explosive  sub¬ 
stances  were  isolated  from  the  products  of  the  action  of  alkalis. 

a-Trinitrotoluene  yields  brown,  complex  compounds  under  the 
prolonged  action  of  aqueous  ammonia.  With  alcoholic  ammonia, 
the  0-compound  reacts  readily  in  the  cold,  giving  0-dinitro- 
toluidine,  m.  p.  95 — 96°  (compare  Hepp,  A.,  1883,  315);  with 
aqueous  ammonia,  the  0-compound  yields  a  small  proportion  of 
0-dinitrotoluidine,  and  the  y-compound  y-dinitrotoluidine,  m.  p. 
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190 — 192°. 

a-Trinitrotoluene  forms  an  additive  compound  with  ^?-toluidine 

(compare  Jackson  and  Clarke,  P.,  1906,  83). 
With  aniline,  0-trinitrotoluene  yields  a 
phenyldinitrotolylamine,  m.  p.  114 — 115°,  of 
the  probable  constitution  (I)  (compare  Hepp, 
loc .  cit.),  and  with  ^-toluidine,  a  dinitrodi - 
tolylamine ,  probably  (II),  which  forms  red, 
prismatic  crystals,  m.  p.  131°.  With 
gives  an  additive  compound, 
C14H1406N4,  which  crystallises  in 
yellow  needles,  becomes  orange-red 
at  147°,  m.  p.  154°;  in  hot 
alcoholic  solution,  the  reaction 
yields  a  dinitroditolylamine,  prob¬ 
ably  (III),  which  forms  orange, 
monoclinic  plates,  m.  p.  154°. 

With  aldehydes  in  presence  of  piperidine,  a- trinitrotoluene  con¬ 
denses,  giving  (1)  with  benz- 
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aldehyde,  2:4:  6-trinitro- 
stilbene;  (2)  with  anisaldehyde, 
2:4:  6-trinitro-4/-methoxy- 
stilbene  (compare  Pfeiffer  and 
Monath,  A,,  1906,  i,  413; 
1916,  i,  24) ;  and  (3)  with 


$-trinitro- V  :  4 !-methylenedioxy stilbene, 
C3r)H0OsN3,  which  crystallises  from  benzene  in  dull  yellow  prisms, 
turning  scarlet  oil  keeping  or  on  being  heated,  owing  to  loss  of 
benzene  of  crystallisation;  m.  p.  (solvent-free),  156 — 157°.  This 
reaction  is  not  shown  by  either  the  0-  or  the  y-compound,  even  at 
130°,  only  a  brown,  amorphous  substance  being  obtained. 
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With  phenanthrene,  all  three  trinitrotoluenes  form  additive  com¬ 
pounds,  C21H1506N3:  (1)  a-compound ,  bright  yellow  needles,  m.  p. 
98 — 99°;  (2)  fi-compound ,  pale  yellow,  prismatic  plates,  m.  p. 
105°;  (3)  y-compoimd ,  dull  yellow,  acicular  prisms,  m.  p.  83°. 

The  four  substances  examined  react  differently  with  alkalis,  but 
in  all  cases  reduction  occurs,  this  probably  proceeding  to  the  form¬ 
ation  of  an  amine,  the  amino-group  of  which  is  then  replaced  by 
hydroxyl  with  liberation  of  ammonia.  Complex  phenolic  com¬ 
pounds  are  also  apparently  formed  in  considerable  proportions. 
In  the  case  of  a-trinitrotoluene,  this  reduction  is  accompanied  by 
an  oxidation  process,  yielding  hexanitrodibenzyl ;  non-phenolic 
compounds  obtained  from  5-trinitrobenzene  and  y-trinitrotoluene 
may  also  result  from  oxidation. 

A  sample  of  crude  y-trinitrotoluene  was  found  to  contain  a  dark, 
amorphous  substance,  which  explodes  when  heated.  T.  H.  P. 

a-  and  /?-Ammoalkyl(aryl)benzenes  and  their  Derivatives. 

A.  Ogata  (J.  Pharm.  Soc.  Japan ,  1919,  445,  193 — 216).— For  the 
study  of  the  relation  between  the  chemical  constitution  of  amino- 
compounds  and  their  local  narcotic  action,  the  author  has  pre¬ 
pared  (1)  five  j3-aminoalkyl(aryl)benzenes;  (2)  five  a-aminoalkyl- 
(aryl)benzenes ;  (3)  four  aryl  derivatives  of  (1)  and  (2);  (4)  two 
A-alkylaryl  derivatives  of  (1);  and  (5)  three  mixed  secondary 
alkylamines.  Primary  amines  can  be  prepared  from  nitriles  by 
reduction  with  sodium.  The  author  obtained  jS-phenylethylamine 
from  phenylacetonitrile  in  68%  yield,  and  zsohexylamine  from 
?'.sohexonitrile.  APhenyksopropylamine,  CH2Ph*CHMe*NH2,  can 
easily  be  prepared  by  the  action  of  ammonium  formate  (2  grams) 
on  benzyl  methyl  ketone  (2  grams)  at  180 — 200°.  Similarly  were 
prepared  fi-aminoisohexylbenzene  [fi-amino-a-phenyl-d-m  ethyl- 
pentane ],  CH2Ph-CH(NH2)-CH2,Pr^,  b.  p.  121°/8  mm.  (hydro¬ 
chloride,  C12H19N,HC1,  m.  p.  230 — 231°),  j8 -amino-actylbenzene 
[P-amino-a-phenyloctane ],  CHgPh'CH^H^’fCB^^CHg,  b.  p. 
145°/ 75  mm.  ( hydro  chloride ,  m.  p.  134—136°),  ajS-diphenylethyl- 
amine,  a-phenylethylamine  in  65%  yield,  a-ammoisohexylbenzene 
\a-amino-a-phenyl~h-inethylpentane\  NHg’CHPh'CBvCHpPr^,  b.  p. 
146°/3  mm.  ( hydrochloride ,  m.  p.  289°),  and  a -aminoheptylbenzene 
[ a-ainino-aL-phenylheptane\ ,  NHo^CHPh'fCELJs’CH^,  b.  p.  145°/ 
15  mm.  ( hydrochloride ,  m.  p.  185 — 186°),  from  benzyl  zsobutyl 
ketone,  benzyl  n-hexyl  ketone,  deoxybenzoin,  phenyl  woamyl 
ketone,  and  phenyl  ^-hexyl  ketone  respectively. 

Secondary  amines,  such  as  di-0-phenylethylamine,  benzyl-p- 
phenylisopropylamine ,  CHgPh'NH'CHMe’CHgPh,  b.  p.  194°/ 
24  mm.  ( hydrochloride ,  m.  p.  186*5°),  and  benzyl-^-phenylethyl- 
amine  have  been  obtained  by  reducing  with  sodium  the  condensa¬ 
tion  products  of  j8-phenylethylamine  and  phenylacetaldehyde,  of 
Aphenylfsopropylamine  and  benzaldehvde,  and  of  3-phenylethyl- 
amine  and  benzaldehyde  respectively.  isoAmylisohexylarmne, 
CH2Pr/5-CH2-NH*CH2-CHo-CH2Pr^,  b.  p.  208°/ 758  mm.  (hydro¬ 
chloride,  m.  p.  258 — -259°;  stannichloride ,  m.  p.  198°),  was  pre- 
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pared  by  the  condensation  of  fsoamyl  bromide  and  fsohexylamine, 
and  iso amylheptylamine,  C12H27N,  b.  p.  229°/ 761  mm.  ( hydro¬ 
chloride ,  m.  p.  235°),  by  the  condensation  of  isoamyl  bromide  and 
^-heptylamine . 

Tongue-tests  proved  that  the  hydrochlorides  of  j3-amino*a- 
phenyloctane,  a/Tdiphenylethylamine,  a-phenylethylamine,  benzyl- 
/Lphenylisopropylamine,  and  isoamylisohexylamine  have  hypnotic 
action.  Chemical  Abstracts. 

Preparation  of  Explosives.  Thomas  Campbell  James,  James 
Ivor  Morgan  Jones,  and  Robert  Illtyd  Lewis  (Eng.  Pat., 
130357). — Trinitrophenylmethylnitroamine  (tetryl)  forms  stable 
condensation  products  with  aromatic  amines,  and  these  can  be 
readily  nitrated  with  warm  nitric  acid,  forming  nitro-compounds 
suitable  for  use  as  high  explosives.  In  the  case  of  trinitrophenyl¬ 
methylnitroamine  and  aniline,  picrylaniline,  C6H2(N02)3,NH*C6H5, 
is  obtained,  and  this,  when  nitrated,  yields  hexanitrodiphenyl- 
amine.  C.  A.  M. 

Action  of  Bromine  on  some  Derivatives  of  Diphenylamine. 

Hugh  Ryan  and  William  O’Riordan  ( Proc .  Boy .  Irish  Acad., 
1919,  34,  218 — 225). — The  method  given  by  Berger  (compare 
Buisson,  “Le  Probleme  des  Poudres  ”)  for  the  estimation  of  the 
total  amount  of  diphenylamine,  either  free  or  as  nitroso-derivative, 
present  as  stabiliser  in  a  powder,  depends  on  the  conversion  of  the 
base  into  its  tetrabromo-compound.  By  boiling  the  powder  with 
dilute  sodium  hydroxide  solution,  the  diphenylnitrosoamine  is  con¬ 
verted  into  diphenylamine;  the  distillate  is  then  treated  with 
excess  of  bromine,  and  the  amount  not  used  in  the  formation  of 
the  tetrabromodiphenylamine  estimated  volumetrically. 

The  authors’  experiments  show  that  the  prolonged  action  of 
bromine  on  diphenylnitrosoamine  in  chloroform  solution  and  in 
presence  of  sunlight  yields  mainly  hexabromodiphenylamine,  m.  p. 
223°  (compare  Gnehm,  this  Journal,  1876,  83),  which  is  also 
obtained  under  similar  conditions  from  tetrabromodiphenylamine; 
the  latter,  represents  the  first  product  of  the  action  of  bromine  on 
diphenylnitrosoamine. 

Since  some  of  the  nitro-derivatives  of  diphenylamine  and 
diphenylnitrosoamine  are  appreciably  volatile  in  steafn,  and  would 
hence  accompany  the  diphenylamine  in  the  distillate  of  Berger’s 
method,  the  action  of  bromine  on  4-nitro-,  2:10-,  and  4 : 10-dinitro- 
diphenylnitrosoamines,  2:4-,  2:10-,  and  4 : 10-dinitrodiphenyl- 

amines,  and  2  : 4  : 8  : 10-tetranitrodiphenylamine  has  been  investi¬ 
gated;  of  these  compounds,  the  first  three  and  the  last  have  been 
found  among  the  products  of  the  interaction  of  diphenylamine  with 
the  oxy-acids  of  nitrogen.  With  the  exception  of  the  tetranitro- 
compound,  all  these  compounds  react  with  bromine  in  chloroform 
solution,  the  only  product  being  in  each  case  a  dibromo-derivative. 
The  derivatives  of  diphenylnitrosoamine  lose  the  nitroso-group  on 
bromination  and  yield  the  same  bromo-compounds  as  the  corre¬ 
sponding  nitrodiphenylamines. 
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It  is  evident  that  Berger’s  method  (see  above),  and  also  that  of 
Dreger  (A.,  1909,  ii,  708),  will  give  untrustworthy  results  if  any 
of  the  volatile  nitro-compounds  formed  from  diphenylamine  in  a 
powder  escape  interaction  with  the  alkali,  or  if  a  mixture  of  tetra- 
and  hexa-bromodiphenylamines  is  formed  in  consequence  either  of 
rise  of  temperature  caused  by  rapid  addition  of  the  bromine  or  of 
prolonged  contact  of  the  bromine  with  the  product. 

&ibromo-4i-nitrodiphenyl  amine,  C^HgOoh^Br*,  forms  bright 
yellow  needles,  softening  at  212°,  m.  p.  216°.  Dibromo-2 : 4- 
dinitrodiphenylamine,  Cl2H704N3Br2,  prepared  from  2 : 4-dinitrodi- 
phenylamine,  forms  orange,  rhombic  prisms,  m.  p.  195*5°,  and  may 
be  identical  with  the  compound,  m.  p.  196°,  obtained  by  Leymann 
(A~,  1882,  1057).  Dibromo^-2  :10-dinitrodiphenylamine  forms 

felted,  yellow  needles,  m.  p.  185 — 186°.  Dibromo-4:  :10-dinitrodi- 
phenylamin e  forms  pale  yellow  needles,  m.  p.  247°.  T.  H.  P. 

Action  of  Nitric  Acid  and  Nitrous  Acid  on  Diphenylamine. 

I.  Hugh  Ryan  and  Phyllis  Ryan  ( Proc .  Roy.  Irish  Acad.,  1918 
34,  194 — 204). — The  experiments  here  described  were  all  carried 
out  at  the  ordinary  temperature  and  at  low  concentrations 
Under  these  conditions,  prolonged  interaction  of  equivalent 
amounts  of  diphenylamine  and  nitric  acid  in  acetic  acid  solution 
forms  only  the  nitrate  of  the  base,  whilst  when  a  greater  propor¬ 
tion  of  the  acid  is  taken,  one  portion  of  the  amine  is  converted 
into  a  brown,  resinous  solid  and  another  portion  into  nitro-deriv- 
atives  of  diphenylamine,  among  which  the  2 : 10-dinitro-,  4:10- 
dinitro-,  and  2:4:8: 10-tetranitro-derivatives  have  been  identified ; 
in  only  one  experiment  was  a  trace  of  2 : 10-dinitrodiphenylnitroso- 
amine  obtained. 

Under  similar  conditions,  the  nitration  of  diphenylnitrosoamine 
proceeds  quite  differently.  When  two  or  more  equivalents  of  nitric 
acid  are  used  per  one  equivalent  of  diphenylnitrosoamine,  the  colour 
of  the  solution  changes  slowly  from  orange  to  orange-yellow  or 
yellow,  with  separation  of  the  sparingly  soluble  2 : 10-dinitrodi- 
phenylnitrosoamine.  The  latter  is  not  formed  when  only  one 
equivalent  of  acid  is  employed,  the  products  then  being  4-nitro- 
diphenylnitrosoamine,  and  probably  a  small  amount  of  2-nitro- 
diphenylnitrosoamine.  When  larger  proportions  of  nitric  acid  are 
employed,  the  acetic  acid  solution  is  found  to  contain  2:4:8:10- 
tetranitrodiphenylamine  and  4 : 10-dinitrodiphenylamine,  together 
with  other  polynitro-compounds  which  have  not  been  isolated  pure. 
Three  apparently  different  dinitrodiphenylamines  have  been  pre¬ 
pared;  all  of  these  are  pale  yellow  and  melt  with  decomposition, 
binary  mixtures  melting  several  degrees  lower  than  either  of  the 
constituents.  The  fact  that  these  three  compounds  lose  nitric  oxide 
when  heated  may  have  a  bearing  on  the  heat  tests  for  nitrocellulose 
powders  stabilised  bv  addition  of  diphenylamine. 

The  action  of  nitric  acid  on  diphenylamine  in  presence  of  nitrous 
acid  has  also  been  investigated.  In  this  case,  the  main  product  is 
always  a  dinitrodiphenylnitrosoamine,  the  formation  of  which  is 
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regarded  as  an  indication  of  the  completion  of  the  stabilising  action 
of  the  diphenylamine. 

4 :  YO-Dinitrodipheriylnitrosoamine  ( ?),  C12H805N4,  obtained  by 
the  action  in  the  cold  of  nitric  acid  of  D  1'43  (6  mols.)  on  4-nitro- 
diphenylnitrosoamine  (1  mol.)  in  glacial  acetic  acid  solution,  is  a 
yellowish-white  solid,  m.  p.  155—159°  (decomp.)  T.  H.  P. 

Action  of  Nitric  Acid  and  Nitrous  Acid  on  Diphenylamine. 

Up  Hugh  Ryan  and  Phyllis  Ryan  (Proc,  Boy.  Irish  Acad.,  1919, 
34,  212 — 217.  Compare  preceding  abstract). — Owing  to  the  ease 
with  which  the  nitroso-group  may  be  split  off  from  nitrodiphenyl- 
nitrosoamines,  the  action  of  nitric  acid  on  diphenylamine  and 
diphenylnitrosoamine  has  been  examined  in  the  inert  solvent, 
carbon  tetrachloride.  In  this  case,  the  reactions  were  complicated 
by  separation  of  the  solution  into  two  layers  with  different  relative 
concentrations  of  the  reacting  compounds,  but  in  general  the  nitra¬ 
tions  follow  courses  similar  to  those  exhibited  in  acetic  acid.  Com¬ 
bination  of  the  two  sets  of  results  gives  the  following  scheme  for 
the  course  of  the  reaction  between  nitric  acid,  nitrous  acid,  and 
diphenylamine  at  the  ordinary  temperature,  and  at  low  concentra¬ 
tions  of  the  interacting  compounds : 

Diphenylamine 

4; 

Diphenylnitrosoamine 

1 

4  -  N  itr  odipheny  lnitrosoamine  ( 2  -N  itrodipheny  lnitrosoamine) 

4-Nitrodiphenylamine  (2-Nitrodiphenylamine) 

I  ^  ^  ^ 

4  : 10-Dinitrodi’phenyl-  2  :  10-Dinitrodiphenyl-  (2  :  8-Dinitrodiphenyl- 
nitrosoamine  nitrosoamine  nitrosoamine) 

4  :  10-Dinitrodiphenyl-  2  : 10-Dinitrodiphenyl-  2  :  8-Dinitrodiphenyl- 
amine  amine  amine 


"V  ^  ^ .  A  . 

(2:4:  10-Trinitrodiphenylamine)  2:4: 8 -Trinit  rodiphenylamine 


Y 

2:4:8: 10-Tetranitrodiphenylamine, 

The  compounds  shown  in  brackets  have  not  been  isolated,  but 
are  probably  present  in  some  of  the  fractions  obtained.  T.  H.  P. 

Melting  Point  of  Pure  Phenol.  Henri  Leroux  ( J .  Pharm , 
Chim .,  1919,  [vii],  20,  88 — 91). — Pure  phenol  melts  at  40,85°  and 
boils  at  182°/ 760  mm.  Phenol  is  hygroscopic,  and  the  presence 
of  0*2%  of  water  lowers  the  melting  point  to  40°.  W.  P.  S. 
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Process  for  the  Preparation  of  Primary  Alcohols. 

Societe  Chimique  des  Usines  du  Rhone  (Brit.  Pat.,  122630). — 
Ethylene  oxide  readily  lends  itself  to  the  practical  synthesis  of 
primary  alcohols  provided  that  it  is  caused  to  react  on  an  ethereal 
solution  of  an  aromatic  Grignard  reagent  in  the  gaseous  form  at 
temperatures  between  0°  and  10°  instead  of  in  ethereal  solution  at 
—  15°,  as  hitherto  employed.  Under  these  conditions,  almost 
theoretical  yields  are  obtained.  Examples  are  given  of  the 
synthesis  of  phenylethyl  alcohol,  ^-tolylethyl  alcohol,  jp-methoxy- 
phenylethyl  alcohol,  and  6  -methoxy-m-tolylethyl  alcohol.  [See, 
further,  J .  Soc.  Chem.  Ind .,  1919,  October.]  G.  F.  M. 

Synthesis  of  certain  Substituted  Pyrogallol  Ethers,  in¬ 
cluding  a  New  Acetophenetidide  derived  from  the  Ethyl 
Ether  of  Syringic  Acid.  Marston  Taylor  Bogert  and  Jacob 
Ehrlich  (J.  Amer .  Chem.  Soc.,  1919,  41,  798 — 810). — By  con¬ 
version  of  the  ethyl  ether  of  syringic  acid  into  the  corresponding 
chloride  and  amide,  and  subjection  of  the  latter  to  the  Hofmann 
reaction,  the  authors  have  obtained  3 : 5-dimethoxyphenetidine, 
which  on  acetylation  yields  3  : 5-dimethoxyacetophenetidide ;  this 
compound  exhibits  marked  antipyretic  properties,  and  is  not  more 
toxic  than  phenacetin.  Syringic  acid  was  obtained  in  75%  yield 
from  3  :4  : 5-trimethoxybenzoic  acid  by  a  modification  of  Bogert  and 
Isham’s  method  (A.,  1914,  i,  532). 

3  : 5-Dimethoxy-4-ethoxybenzoic  acid  (syringic  acid  ethyl  ether), 
0Et*C6H2(0Me)2‘C02H,  forms  lustrous,  white,  sword-shaped  needles, 
m.  p.  123 — 124°  (corr.),  and  remains  apparently  unchanged  at 
300°.  Its  methyl  ester,  colourless,  rhombic  plates  or  long 

needles,  m.  p.  64'5 — 65°  (corr.),  ethyl  ester,  hexagonal  crystals, 
m.  p.  46—47°  (corr.),  b.  p.  195 — 196°/30  mm.,  and  amide , 
Cl0H13O3#CO-]SrU>,  white,  glistening  leaves,  m.  p.  154 — 155°  (corr.), 
were  prepared. 

3  :  5 -Dimethoxy-p-phenetidine  (3  :  5- dimethoxy-4-ethoxyamiline ), 
OEt*Cr)H2(OMe)2*NH9,  forms  pale  brown  needles,  m.  p.  92 — 93° 
(corr.),  ancT  in  the  air  undergoes  gradual  oxidation  to  a  blue, 
amorphous  substance.  In  aqueous  solution,  the  amine  gives  a  deep 
emerald  coloration  with  ferric  chloride  and  spangles  of  silver  with 
silver  nitrate.  In  concentrated  sulphuric  acid,  it  gives  a  colour¬ 
less  solution,  but  addition  of  the  solid  amine  to  concentrated  nitric 
acid  produces  a  deep  crimson  coloration,  changing  to  clear  yellow. 
When  diazotised  and  coupled  with  a-(j3-)naphthol  in  alkaline  solu¬ 
tion,  the  amine  yields  a  deep  crimson  (bright  vermilion)  dye. 

3  :  5 -Dimethoxyaceto-v-whenetidide  (3  :  h-dimeihoxy-4-ethoxy- 
acetanilide).  OEt'CGHo(OMe)2*NHAc,  forms  long,  white  needles, 
m,  p.  129°  (corr.),  and  also  crystallises  with  1H20  in  white  prisms, 
m.  p.  90°  (corr.) ;  it  is  not  volatile  in  a  current  of  steam.  2 -Broma- 
3  :  5 -dim eth oxyA - e fhoxya c e tanili d e ,  C12HG04lSrBr,  was  obtained 
crystalline. 

3  -Dim ethoxy A-ethoxy phenol,  OEt*CGH9(OMe)<>*OH,  to  which 
the  name  homoantiarol  (compare  Kiliani,  A.,  1897,  i,  91 ;  Graebe 
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and  Suter,  A.,  1905,  i,  703)  is  given,  forms  long,  hair-like,  pale 
yellow  needles,  m.  p.  119°  (corr.),  and  volatilises  slowly  even  at 
100° ;  it  responds  to  the  ordinary  reagents  for  free  hydroxyl  groups. 
l-Zocfo-3  : 5 -dim ethoxy -k-etho xy b e n zene,  OEt*C6H2I(OMe)2,  crystal¬ 
lises  in  yellow  needles,  m.  p.  53°  (corr.),  and  exhibits  a  powerful 
odour  resembling  that  of  iodoform.  3  ib-DimethoxyA-ethoxy- 
phenylcarbamide  (3  :5-dimethoxydidciri), 

OEt*C6H2(OMe)2*NH*CO*NH2, 

forms  white  needles,  m.  p.  182°  (corr.),  and,  unlike  dulcin,  is 
practically  tasteless.  3  :  b-Dimethoxy-^-ethaxy-^-diphenylcarb- 
amide  (3  :  'b-dimethoxy-k-ethoxycarbanilide ), 

OEt-Cf)H2(OMe)2*NH*CO-NHPh, 

forms  long,  white,  hair-like  needles,  m.  p,  185°  (corr.).  3  :5 -Dimeth- 
oxyA-ethoxybenzeneazo-ff-naphthol  (3 : 5-dimethoxyphenetidineazo- 
P-naphthol),  OEt,C0H2(OMe)2*N!N*C10H6*OH,  forms  dark  red 
plates  with  a  bronze-like  lustre,  m.  p.  130°  (corr.),  and  dyes  silk 
and  cotton  salmon-pink  and  wool  bright  orange,  the  colours  being 
fast  against  water,  soap,  dilute  acid,  and  light.  T.  H.  P. 


Chemical  Constituents  of  Bulbus  Scillae.  Ernst  Buschmann 
(Arch.  Pharm 1919,  257,  79 — 86). — For  jmrposes  of  investiga¬ 
tion,  it  is  essential  to  use  fresh  material,  since  the  dried  substance 
contains  so  much  syrupy  matter  that  the  extraction  of  the  active 
principles  is  practically  impossible. 

The  coarsely  powdered  material  was  repeatedly  extracted  with 
cold  water,  and  the  extracts  were  treated  successively  with  lead 
acetate,  sodium  phosphate,  and  ethyl  acetate;  the  last  removed  a 
small  quantity  of  yellow,  crystalline  material,  the  amount  of  which 
was  too  small  for  further  investigation.  The  presence  of  choline 
in  the  residual  aqueous  solution  was  ascertained  by  the  isolation 
of  its  platinichloride,  m.  p.  241°,  and  aurichloride,  m.  p.  261°. 
The  residue  left  from  the  treatment  with  water  was  extracted  with 
alcohol,  and  the  extract  was  treated  successively  with  light 
petroleum  (b.  p.  not  above  50°),  ether,  and  chloroform.  In  this 
manner,  there  were  obtained  (i)  xanthoscillide,  lemon-yellow 
needles,  m.  p.  117 — 118°,  which  in  an  impure  form  constitutes 
Merck’s  scillin,  scillisterol ,  m.  p.  163 — 164°  \acetate ,  m.  p. 
133 — 134°;  bromoacetate ,  m.  p.  196°  (decomp.)],  phytosterol,  m.  p. 
134°  (acetate,  m.  p.  125 — 126°),  and  a  brown  oil  (D  0*9248,  iodine 
number  57-74 — 60*03,  Kottstorfer  number  192-65 — 199*22)  in  which 
the  presence  of  formic  and  palmitic  acids,  probably  also  of  acetic 
or  propionic  acid  and  oleic  acid,  was  established ;  (ii)  a  phytosterol - 
glucoside,  colourless,  slender,  indistinct  needles,  m.  p.  290° 
(decomp.)  ;  and  (iii)  a  small  amount  of  long,  slender  needles  which 
could  not  be  further  investigated. 

The  aqueous  extract  which  had  been  treated  with  lead  acetate 
gradually  deposited  a  brownish-yellow  precipitate,  from  which  a 
strong  organic  acid  was  isolated,  the  investigation  of  which  is  not 
complete  ;  a  brown  dye  was  also  present.  H.  W. 
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Some  Esters  of  p-’Nitvo-  and  ^-Amino-benzoic  Acid.  S.  V* 

Hintikka  and  Linda  Melander  (Ann.  Acad.  Sci.  Fennicae,  1919, 
[A],  10,  No.  13;  from  Chem.  Zentr .,  1919,  i,  836 — 837). — Bomyl 
p-nitrobenzoate ,  m.  p.  134°,  is  prepared  by  beating  a  mixture  of 
borneol  and  p-nitrobenzoyl  chloride.  Camphenilyl  p-nitrobenzoate , 
needles,  m.  p.  98°,  is  similarly  obtained  from  camphenilol  (m.  p. 
68 — 69°,  [a]D  + 19*12°).  Fenchyl  p-nitrobenzoate  crystallises  in 
needles,  m.  p.  108 — 109°  (the  fenchyl  alcohol  was  prepared  from 
fenchone  and  had  [a]D  —  8*43°).  Bomyl  p-anii  nobenzoate ,  pre¬ 
pared  by  reducing  the  corresponding  nitro-ester  with  stannous 
chloride  and  hydrochloric  acid,  forms  needles  or  large,  regular 
crystals,  m.  p.  144°,  whilst  its  acetyl  derivative  crystallises  in 
plates,  m.  p.  158°.  Reduction  of  camphenilyl  ^p-nitrobenzoate  leads 
to  a  mixture  of  the  ammo-ester,  plates,  m.  p.  165°,  and  a  substance, 
m.  p.  126 — 129°.  Attempts  to  reduce  fenchyl  p-nitrobenzoate  by 
tin  or  stannous  chloride  and  hydrochloric  acid,  or  by  zinc  and  acetic 
acid,  led  to  resinous  products.  The  action  of  hydrogen  in  the 
presence  of  colloidal  palladium  on  an  alcoholic  solution  of  the 
fenchyl  ester  yielded  a  product,  analyses  of  which  gave  results 
approximating  to  those  required  by  the  formula  C17H2302N ;  it 
was  an  amino-compound,  which,  however,  could  not  be  purified. 
The  ester  could  not  be  prepared  from  a  mixture  of  p-aminobenzoic 
acid,  fenchyl  alcohol,  and  concentrated  sulphuric  acid,  which  yielded 
an  oil,  b.  p.  166 — 168°/ 10  mm.,  Df  0*9535,  n™  1*5193,  the  form¬ 
ation  of  which  was  due  to  the  action  of  sulphuric  acid  on  the 
alcohol;  it  is  probably  an  unsaturated  hydrocarbon  of  high  mole¬ 
cular  weight.  H.  W. 

Preparation  of  Organic  Stanno-  and  Stanni-chlorides. 
III.  Compounds  of  the  Amino-acids.  J.  G.  F.  Druce  (Chem. 
News ,  1919,  119,  73 — 74.  Compare  ibid.}  1919,  118,  1,  87). — The 
following  organic  derivatives  of  stannous  and  stannic  chlorides  have 
been  prepared  and  characterised.  Anthranilic  acid  stannochloride , 
C02H’C6H4*NH2,HSnCl3,  is  prepared  by  warming  1*7  grams  of 
o-nitrobenzoic  acid  with  3*6  grams  of  granulated  tin  and  30  c.c.  of 
hydrochloric  acid  diluted  with  an  equal  volume  of  water.  On  cool¬ 
ing,  after  the  solution  of  the  tin,  the  salt  separates  in  colourless, 
microcrystalline  needles,  which  are  washed  with  diluted  hydrochloric 
acid  and  dried  in  the  air.  The  salt  softens  at  85°  and  melts  at 
125°  to  a  colourless  liquid.  A  solution  in  hydrochloric  acid  gives 
a  white  precipitate  with  mercuric  chloride  and  a  brownish-black 
precipitate  with  hydrogen  sulphide.  This  compound  has  also  been 
prepared  by  crystallising  the  component  salts  together.  Anthranilic 
acid  stanni chloride,  (NH2*C6H4*C02H)2,H2SnCl6,  is  prepared  by 
dissolving  3  grams  of  the  first-mentioned  compound  in  diluted 
hydrochloric  acid  and  passing  a  slow  stream  of  chlorine  through  the 
solution  for  three  hours.  On  concentrating,  deliquescent  needles 
separate  from  the  solution.  This  salt  was  also  prepared  by  crystal¬ 
lising  a  mixture  of  the  component  salts,  m -Aminobenzoic  acid 
stanno  chloride,  (NH2*C6H4*C02H)2,H2SnCl4,  is  prepared  by  an 
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analogous  method  to  the  first-named  salt.  It  crystallises  in  a  mass 
of  feathery  needles,  m.  p.  240°;  it  is  not  very  soluble  in  water,  but 
the  solution  is  strongly  acid,  and  boiling  does  not  cause  hydrolysis, 
m -Aminobenzoic  acid  stannichloride,  (NH2’C6H4*C02H)2,H2SnClG, 
is  prepared  similarly  to  the  corresponding  ortho-compound.  It 
forms  short,  radiatiiig  masses  of  colourless  crystals,  m.  p.  193°. 
p- Aminobenzoic  acid  stannichloride ,  (NH2*CGH4*C02H)2,H2SnCl6, 
may  be  prepared  by  crystallising  a  mixture  of  the  component  salts 
or  by  reducing  ^-nitrobenzoic  acid  with  tin  and  hydrochloric  acid. 
Attempts  to  prepare  the  corresponding  stannochloride  yielded  only 
the  stannichloride.  This  compound  crystallises  in  small,  pale 
yellow,  brittle  needles,  and  does  not  melt  at  temperatures  up  to 
315°.  Sulphanilic  acid  stannichloride , 

(NH2;C6H4*S03H)2,H2SnCl6, 

is  prepared  by  crystallising  a  solution  of  the  component  salts  from 
hot  diluted  hydrochloric  acid.  It  forms  a  white,  microcrystalline 
powder  which  is  sparingly  soluble  in  cold  water.  With  warm  water, 
metastannic  acid  separates ;  the  salt  does  not  melt,  but  darkens  and 
decomposes  at  270°.  4- Amino phthalic  acid  stannochloride , 

(NH2-C6H3[C02H]2)2,H2SnCl4, 

is  prepared  by  reducing  4-nitrophthalic  acid  with  tin  and  hydro¬ 
chloric  acid.  It  forms  short,  white  needles,  m.  p.  274°;  it  is  soluble 
in  cold  water,  but  hydrolysed  on  heating.  4 -Amino phthalic  acid 
stannichloride ,  (NH2*C6Hs[C02H]2:)2,H2SnCl6,  is  obtained  by  warm¬ 
ing  2  grams  of  4-nitrophthalic  acid  and  6*9  grams  of  stannous 
chloride  with  100  c.c.  of  diluted  hydrochloric  acid  for  two  hours. 
It  forms  small,  pale  yellow  crystals,  m.  p.  182°.  Aminosalicylic 
acid  stannichloride ,  (NH2*C6H3[0H]*C02H)2,H2SnClG,  is  prepared 
by  reducing  nitrosalicylic  acid  with  stannous  chloride  in  alcoholic 
hydrochloric  acid ;  it  forms  small,  brown,  prismatic  crystals,  m.  p. 
128°.  It  is  soluble  in  water,  but  is  hydrolysed  on  warming. 

J.  F.  S. 

He  t  e  roc  inn  ami  c  Acids  of  Erlenmeyer,  jun.  A.  W.  K.  de 

Jong  (Proc.  K,  Akad.  Wetensch.  Amsterdam ,  1919,  21, 

1048 — 1054). — The  author  has  repeated  the  experiments  of  Erlen¬ 
meyer  by  which  the  heterocinnamic  acids  were  stated  to  be  formed, 
and  is  unable  to  obtain  these  substances.  It  would  therefore  appear 
that  these  compounds  are  not  pure  substances  and  cannot  be 
obtained  from  pure  cinnamic  acid.  J.  F.  S. 

Constitution  of  the  isoAtropic  Acids.  L.  Smith  (Lunds 
Univ.  Arsskr.,  1919,  [ii],  14,  3 — 16;  from  Chem.  Zentr ., 

1919,  i,  834 — 836). — Anhydrous  atrolactic  acid  is  smoothly  trans¬ 
formed  into  a-fsoatropic  acid  when  heated  at  140 — 160°  in  an  atmo¬ 
sphere  of  carbon  dioxide;  at  200°,  a  mixture  of  the  a-  and  /3-acids, 
containing  about  33%  of  the  latter,  is  formed.  Concentrated  alkalis 
convert  the  a-acid  into  the  #-acid.  It  is  therefore  possible  that  the 
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acids  are  m-i/'aws-isomerides,  which  is  consistent  with  the  formula; 
previously  proposed  for  them  : 


CH2 — CH2 

PhC - CPh 

C02H  co2h 

(!•) 


co2h 


Ph 

\/ 


/\ 


H 


002H 


(II.) 


Me^„/CJ5 


C02H 


>c<s:s; 


>C< 


Me 

C0211 


(III.) 


The  choice  between  these  formulae  is  rendered  possible  by  the 
fact  that  the  first  contains  two  similarly  situated  asymmetric  carbon 
atoms;  the  second  has  two  dissimilar  atoms,  whilst  the  third  does 
not  possess  an  asymmetric  carbon  atom.  Since  a-  and  0-isoatropic 
acids  can  be  resolved  by  phenylethylamine,  formulae  I  and  III  are 
excluded.  If  the  acids  are  really  aV^nms-isomerides,  it  should  be 
possible  to  obtain  the  active  tram- form  from  the  active  cis-form, 
and  this  can  actually  be  effected  by  the  action  of  sodium  ethoxide 
on  the  ^7- a-acid,  whereby  the  d-j3- acid  is  produced.  The  action  of 
alcoholic  hydrogen  chloride  on  the  a-acid  leads  to  the  formation  of 
a  hydrogen  ester  which,  when  hydrolysed,  yields  a  mixture  of  a- 
and  04soatropic  acids.  The  conversion,  however,  does  not  occur 
during  esterification,  as  Liebermann  assumed,  but  during  hydro¬ 
lysis.  The  hydrogen  ester  of  the  a-acid  is  an  a-compound  which, 
when  hydrolysed  in  the  cold,  yields  a-acid  mixed  with  only  10%  of 
the  0-isomeride.  The  hydrogen  ester  of  the  /3-acid  belongs  to  the 
0-series,  and,  contrary  to  Liebermann?s  data,  cannot  be  converted 
by  heat  or  by  crystallisation  from  acetic  acid  into  the  a-isomeride. 
0-?'-soAtropic  acid  and  its  hydrogen  ester  yield  only  0-acid  and 
decomposition  products  when  treated  with  acetic  acid  and  concen¬ 
trated  hydrochloric  acid.  Attempts  to  effect  the  interconversion  by 
means  of  ultra-violet  light  were  unsuccessful. 

a-zsoAtropic  acid,  m.  p.  238*5 — 239°  (corr.),  or  rather  lower 
when  heating  is  effected  too  slowly,  is  best  prepared  by  heating 
anhydrous  atrolactic  acid  in  an  atmosphere  of  carbon  dioxide  during 
thirty  hours  at  140 — 160°.  It  is  converted  by  boiling  alcoholic 
sodium  ethoxide  or  aqueous  barium  hydroxide  solution  into 
0-7soatropic  acid,  m.  p.  208*5 — 209°  (corr.).  The  latter  can  be 
resolved  into  its  components  with  the  aid  of  ^-phenylethylamine  in 
aqueous-alcoholic  solution,  when  the  salt  of  the  d-acid  separates. 
d-0-iso Atropic  acid  has  m.  p.  196*5 — 197*5°  (corr.),  [a]D  +8*95°  in 
alcoholic  solution.  1-0-iso  Atropic  acid, ,  m.  p.  196*5 — 197°, 
[a]B  —8*8°  in  alcohol,  is  similarly  obtained  by  the  help  of  d-phenyl- 
ethylamine.  d-a-isoA  tropic  acid ,  prepared  by  resolving  the  r-acid 
with  (^-phenylethylamine,  has  [a]D  -f  7*25°  in  alcoholic  solution, 
m.  p,  239°  after  darkening,  and  softening  at  234°  when  not  too 
slowly  heated.  1-a-is oA tropic  acid  is  isolated  from  the  residues  left 
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from  the  separation  of  the  ^-isomeride  or  by  treatment  of  the 
laevorotatory  mixture  of  acids  which  is  then  produced  with  /-phenyl- 
ethylamine;  it  has  [a]D  —  7'26°  in  ethyl-alcoholic  solution.  Ethyl 
hydrogen  j8-iso atropate  crystallises  in  plates,  m.  p.  116°  (corr.). 
Ethyl  hydrogen  a-iso atropate  has  m.  p.  186°.  H.  W. 


Camphenecamphoric  Acid.  B.  V.  Hintikka  {Ann.  Acad.  Sci. 

Fennicae ,  1919,  [A],  6,  iii;  from  Chem.  Zentr.y  1919,  i,  839 — 840). 

— It  has  been  shown  previously  (A.,  1914,  i,  409)  that  earbo- 

camphenilone  is  formed  by  the  dry  distillation  of  lead  hydroxy- 

camphenilanate,  and  is  converted  by  hydrogen  peroxide  into 

,  ,  .  .,  CH2— CH2~CH  •  CMe2* 002H  ..  101. 

camphenecamphoric  acid,  I  ;  *  1  1  1  (A.,  1914, 

wtl  Oxlg 

i,  973).  Doubt  has  been  cast  on  the  validity  of  this  formula 
by  Aschan  (A.,  1914,  i,  692),  but  it  may  be  regarded  as  established 
by  Lipp's  synthesis  of  the  acid  (A.,  1914,  i,  542)  and  by  the  com¬ 
plete  synthesis  of  camphenilone  (A.,  1914,  i,  852).  The  results  of 
further  investigations  are  most  readily  explained  with  the  help  of 
Lipp’s  formula.  The  constitution  of  carbocamphenilone  (annexed 

formula)  follows  from  its  reconversion  by 
sodium  hydroxide  into  hydroxycamphenilanic 
acid.  When  camphenecamphoric  acid  is  dis¬ 
tilled  under  ordinary  pressure  (Aschan,  A., 
1911,  i,  797),  it  yields  a  liquid,  unsaturated 
acid,  C9H1402,  and  an  acid,  C10H14O3,  m.  p. 
134°;  the  former  probably  has  the  structure  (I),  since,  when  reduced 
with  hydrogen  in  the  presence  of  palladium,  it  gives  an  acid, 
C9H1602,  which  appears  to  be  identical  with  dihydro  camphoceenic 
acid  (II)  (Bouveault  and  Blanc,  A.,  1908,  i,  134;  1909,  i,  108; 
Hintikka,  A.,  1914,  i,  838). 


OH—  CH 


•CMe, 


CH2  CO 


CH*— CH — CO 


CH2-CH,-C:CMe2 

CH(C02H)-CH2 

(10 

(pH2-CH2-CH-CMe2-C02H 

CH2 - CH2 

(III.) 


^H2-CH2-CH-CHMe2 

CH(COsH)-CH2 

(II.) 

CH2-0H3-CH*CMea*C02H 
CH— =— CH 
(IV.) 


For  purposes  of  comparison,  cyc/opentanmobutyric  acid  (HI)  has 
been  prepared,  since  the  formation  of  the  corresponding  unsaturated 
acid  (IY)  by  the  decomposition  of  camphenecamphoric  acid  is  a 
possibility.  The  ketonic  nature  of  the  acid,  C10H14O3,  is  confirmed 
by  the  isolation  of  a  phenylhydrazone ;  since  the  acid  is  converted 
by  cautious  heating  with  potassium  hydroxide  solution  or  by  boil¬ 
ing  with  alcoholic  sodium  methoxide  or  ethoxide  into  camphene¬ 
camphoric  acid,  it  may  be  regarded  as  camphenilone-a-carboxylic 
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acid  (annexed  formula).  It  is  probably  identical  with,  the  acid 

obtained  by  Houben  and  Willfroth  (A.,  1913, 

CHa*CH - CMe2  i,  970).  The  dry  distillation  of  a  number  of  salts 

!  (V  of  camphenecamphoric  acid  has  been  further 

|  |  2  investigated.  The  lead  salt  yields  camphenilone, 

CH2,C,(C02H)*C0  which  is  also .  obtained  to  some  extent  from  the 

uranyl  and  ferric  salts,  but  not  from  the 
calcium  or  copper  salt. 

The  following  data  are  recorded.  Hydro xycamphenilanic  acid 
has  m.  p.  176 — 177°,  is  optically  inactive,  and  gives  camphenilone 
with  lead  peroxide  and  sulphuric  acid.  The  acid,  C9H1602,  pre¬ 
pared  by  reduction  of  the  acid,  C9H1402,  has  b.  p.  138 — 139°/ 
10  mm.,  and  is  stable  towards  permanganate;  the  corresponding 
amide  forms  leaflets,  m.  p.  169°.  cycloP  entaneisobutyric  acid  is  a 
readily  volatile  oil  prepared  by  the  catalytic  reduction  and  sub¬ 
sequent  hydrolysis  of  ethyl  eycfopenteneisobutyrate ;  the  correspond¬ 
ing  amide  has  m.  p.  141 — 142°,  whilst  cyclopenteneisobutyramide 
melts  at  136 — >137°.  The  phenylhydrazone  of  camphenilone-a- 
carboxylic  acid,  C16H20O2N2,  has  m.  p.  142 — 143°.  H.  W. 


Oxidation  of  Benzaldoxime.  J.  Bougault  and  P.  Robin 

(Compt.  rend,.}  1919,  169,  341 — 343). — The  oximes  of  the  aldehydes 
which  would  apparently  be  formed  by  the  elimination  of  carbon 
dioxide  from  a-ketonic  acids  during  oxidation  with  iodine  and 
sodium  carbonate  do  not  give  on  similar  treatment  the  same  pro¬ 
ducts  of  oxidation  as  the  oximes  of  the  a-ketonic  acids  themselves. 
Thus,  whilst  the  oxime  of  phenylglvoxylic  acid  gives  benzonitrile 
and  diphenylglyoxime  peroxide,  neither  of  these  substances  could 
be  detected  among  the  oxidation  products  of  benzaldoxime.  The 
oxime  was  treated  in  benzene  solution  with  aqueous  sodium 
carbonate  and  iodine.  A  precipitate  of  benzaldoxime  peroxide, 
CHPh!N*0*0*N!CHPh,  was  formed,  and  from  the  benzene  layer 
benzoylbenzaldoxime,  CHPh!N*OBz,  and  dibenzenyloxoazoxime, 

™>CPh,  were  isolated  and  identified.  The  latter  two 


substances  were  separated  by  forming  the  easily  decomposed  iodine 
additive  product  of  dibenzenyloxoazoxime,  which  is  almost  insoluble 
in  ether.  G.  F.  M. 


Pungency  of  Synthetic  Aromatic  Ketones  Related  to 
Zingerone.  Leonore  Kletz  Pearson  ( Pharm .  1919,  103, 

78 — 80). — The  substances  are  of  the  type  CHPh!CH*CO*R  and 
CH2Ph*CH2*CO*R,  where  one  or  more  hydrogen  atoms  of  the 
benzene  nucleus  is  replaced  by  one  or  more  hydroxy-  or  methoxy- 
groups,  and  where  R  represents  the  methyl,  ethyl,  or  phenyl  radicle. 
Similar  compounds  have  been  studied  from  the  same  point  of  view 
by  Nomura  and  Nozawa  (A.,  1918,  i,  438);  the  authors  have,  how¬ 
ever,  been  able  to  make  several  additional  generalisations. 

The  primary,  unsaturated  condensation  products  alone,  with  the 
exception  of  o-hydroxystyryl  methyl  ketone,  develop  no  appreciable 
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pungency  on  long  contact  with  the  tongue;  in  alcoholic  solution, 
the  pungency  appears,  as  a  rule,  slowly.  In  the  case  of  the  corre¬ 
sponding  saturated  compounds,  the  pungency  develops  quickly,  both 
alone  and  in  alcoholic  solution.  /J-3 : 4-Methylenedioxyphenyl- 
ethyl  methyl  ketone  is  an  exception  in  that  it  develops  no  appreci¬ 
able  pungency  by  itself.  In  every  case,  the  unsaturated  ketone 
was  much  more  pungent  than  the  corresponding  saturated  com¬ 
pound.  The  replacement  of  the  hydrogen  of  the  phenolic  hydroxy- 
group  of  zingerone  by  an  acyl  radicle  appears  to  have  very  little 
effect  on  the  pungency  of  the  compound.  On  the  other  hand, 
3  : 4 -methyl  enedioxystyryl  methyl  ketone  and  3  : 4-methylenedioxy- 
phenylethyl  methyl  ketone,  though  containing  no  free  hydroxy- 
groups,  are  much  more  pungent  than  the  corresponding  4-hydroxy- 
3 -m ethoxy-derivatives,  to  which  they  are  closely  related. 

The  replacement  of  the  me  ^hydrogen  of  the  benzene  nucleus  in 
p-hydroxyphenylethyl  methyl  ketone  by  a  methoxy-group  brings 
about  a  decided  increase  in  pungency.  The  substitution  of  a 
bromine  atom  in  this  position  appears  to  have  a  similar  effect. 

An  increase  in  the  weight  of  the  side-chain  causes  a  decided 
increase  in  the  pungency  of  the  compound.  The  exceptional 
pungency  of  o-hydroxystyryl  methyl  ketone  is  an  outstanding 
feature  of  the  experiments. 

The  experimental  method  of  testing  the  substances  consisted  in 
dissolving  the  compound  (O’l  gram)  in  alcohol  (10  c.c.),  diluting 
1  c.c.  of  this  solution  to  3  c.c.  or  10  c.c.  with  water  or  alcohol  (or 
a  mixture),  and  continuing  the  dilution  in  this  way  until  the 
pungency  was  found  to  have  become  imperceptible.  In  the  case  of 
the  more  concentrated  alcoholic  solutions,  one  or  two  drops  were 
placed  on  the  tongue;  the  effect  of  the  alcohol  rapidly  disappeared, 
and  the  pungency  became  perceptible.  With  more  dilute  aqueous 
solutions,  a  quantity  was  taken  into  the  mouth  and  allowed  to 
remain  there  for  about  three  seconds. 

A-Hydroxy-Z-m ethoxy styryl  ethyl  ketone,  prepared  from  vanillin 
and  methyl  ethyl  ketone,  is  an  almost  colourless,  crystalline  solid, 
m.  p.  94°.  3 :  A-7)ihydroxy styryl  methyl  ketone  forms  pale  brown 

cubes,  m.  p.  176°.  H.  W. 

Halogenation  of  Juglone  :  New  Type  of  Naphthalene  Dyes. 

A.  S.  Wheeler  and  J.  W.  Scott  (J.  Amer .  Chem i.  Soc .,  1919,  41, 
833— 841). — Treatment  of  juglone  (5 -hydroxy-1  : 4-naphthaquinone) 
in  acetic  acid  solution  in  the  cold  with  chlorine  or  bromine  yields 
juglone  dichloride  or  dibromide,  which  loses  one  molecule  of 
hydrogen  haloid  under  the  action  of  alcohol,  giving  2-chloro-(or 
bromo-)juglone  f2-chloro-(or  bromo-)  5-hydroxy- 1 :4-naphthaquin- 
onej.  In  hot  acetic  acid  solution,  the  action  of  chlorine  on  juglone 
forms  2  : 3-dichloro-5-hydroxv-l  :  4-nauhthaquinone.  whereas  that  of 
bromine  under  similar  conditions  yields  2:3: 8-tribromo-5-hydroxy- 
1 : 4-naphthaquinone :  both  these  compounds  form  acetyl  deriv¬ 
atives,  and  treatment  of  the  tribromo-derivative  with  alcoholic 
hydrochloric  acid  gives  8-chloro-2  : 3-dibromo-l :  4-naphthaquinone. 
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Further,  the  8-bromine  atom  of  the  tribromo-compound  is  replaced 
by  hydroxyl  by  the  action  of  alcoholic  sodium  hydroxide, 

2  :  3-dibromo-5  : 8-dihydroxv-l :  4-naphthaquinone  resulting. 

The  tribromojuglone  is  a  brilliant  red  compound,  and  constitutes 
a  naphthalene  dye  of  a  new  type.  Its  sodium  salt,  readily  pre¬ 
pared  by  shaking  its  ethereal  solution  with  aqueous  sodium 
carbonate,  is  an  indigo-blue  compound,  and  dyes  silk  a  fine  cham¬ 
pagne  colour  and  wool  a  tan  colour,  which  may  be  modified  by  the 
use  of  mordants ;  in  both  cases,  the  colour  is  fast  against  washing 
and  ironing,  and  fades  only  after  long  exposure  to  a  southern  light. 
Cotton  requires  a  mordant,  and,  when  tannin  is  used  in  this 
capacity,  assumes  an  ecru  colour.  According  to  its  constitution, 
juglone  itself  should  act  as  a  dye,  but  attempts  to  prepare  its  sodium 
salt  result  in  its  oxidation,  whilst  careful  halogenation  of  juglone 
in  the  cold  yields  an  unstable  additive  product. 

§-TTydroxy-\  :  4  -  napht  ha  quin  on  e  2  :  3-clichloride  ( juglone  di- 
chloride ),  CjoHpOgCk,  forms  lemon-yellow  plates,  turning  brown  at 
150°,  m.  p.  159 — 160°. 

2-Chloro-5-hydroxy~\  :  4 -naphthaquinone  (2-chloro juglone) , 

C10H5O3Cl, 

forms  small,  flat,  yellowish-brown  needles,  and  emits  violet  vapour 
at  above  130°,  m.  p.  166°.  Its  acetyl  derivative,  C12H704C1,  crystal¬ 
lises  in  transparent,  brownish-yellow  plates,  m.  p.  147°. 

2  :  3-Dichloro-5-hydroxy-\  :  ^-naphthaquinone  (2  :  3 -dichloro- 
juglone ),  C10H4O3CU,  forms  lustrous,  golden-brown  needles,  m.  p. 
149°  (dark  red  liquid) ;  its  acetyl  derivative,  C10H3OoC12*OAc,  forms 
yellow  plates,  m.  p.  154°  (dark  brown  liquid). 

5  -IlydroxyA.  :  4 -  no phthaquin on e  2  :  3 -d/ibromide  (  juglone  di- 
bromide ),  C10TTGO3Br2,  forms  rosettes  and  fan-shaped  groups  of 
yellow,  pointed  prisms,  ra.  p.  109°. 

2-Brow o-S-hydroxy-1  :  4 - na vh  t h ar/uin one  (2 -brow  o  juglone), 

ClnH-03Br, 

forms  clusters  of  translucent,  yellowish-brown  plates,  m.  p.  166° 
(almost  black  liquid).  Its  acetvl  derivative,  C10H4O.?Br*OAc,  forms 
golden-brown  plates,  m.  p.  148°  (dark  yellow  liquid). 

2:3: 8  -  Tri  h  rom,o-h  -  hydro  xy-\  :  4- naphthaquinone  (2:3: 8-tribromo- 
juglone ),  ClnHo03Br3,  forms  brilliant,  deep  red  needles,  m.  p.  170°, 
and  dissolves  in  concentrated  nitric  or  sulphuric  acid  with  a  red 
coloration,  and  in  hot  sodium  carbonate  solution,  yielding  a  purple 
liquid  quickly  changing  to  red.  Its  sodium  derivative, 

C10H2O3BrsNa, 

dissolves  readily  in  water  or  alcohol,  and  its  acetyl  derivative, 
C]nH202Br8-0Ac,  crystallises  in  silky,  yellow  needles,  m.  p.  186°. 
Attempts  to  methylate  tribromojuglone  were  unsuccessful,  and 
oxidation  by  means  of  nitric  acid  or  alkaline  permanganate  solution 
gave  no  definite  product. 

8-ChJoro-2  :  3-dibromo-5-hydroxy-\  :  4- naphthaquinone  (8 -chloro- 
2 :3-dibromo juglone),  Ci0H3OrClBr2,  forms  golden -bronze  plates, 
m.  p.  152°  (dark  red  liquid). 

2  :  3-Dibromo-5  : 8-dihydroxy- 1  : 4- naphthaquinone  (2  :  3 -dibromo- 
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3-hydroxy  juglone ),  C10H4O4Br2,  forms  small,  golden-brown,  pris¬ 
matic  needles,  and  emits  vapour  at  about  160°,  m.  p.  236°  (black 
liquid).  T.  H.  P. 

Solubility  of  Camphor  in  Water.  H.  Leo  and  E.  Rimbach 

( Biochem .  Zeitsch.,  1919,  95,  306 — 312), — The  solubility  of  camphor 
in  water  at  the  ordinary  temperature  is  1  in  598.  In  Ringer’s  solu¬ 
tion  under  the  same  conditions,  it  is  1  in  577.  The  solubility  falls 
with  rise  in  temperature.  The  dissolution  of  camphor  in  water  is 
an  exothermic  process.  J.  C.  D. 


Essential  Oil  of  Perilla  citriodora,  Makino.  Heisaburo 

Kondo  and  Seitaro  Yamaguchi  (J.  Pharm.  Soc.  Japan,  1919,  446, 
263 — 275). — Perilla  citriodora ,  Makino,  which  belongs  to  the 
Labiateae  group,  is  known  to  contain  an  essential  oil  in  an  amount 
2 — 3%  of  the  weight  of  the  dry  leaf,  having  D  0*911 — 0*913; 
59*26%  of  the  oil  is  citral.  The  authors  have  investigated  the 
chemical  nature  of  the  remaining  portion  of  the  oil  after  the  citral 
is  removed.  This  oil,  after  being  dried  over  calcium  chloride,  can 
be  distilled  into  five  fractions  under  25  mm.  pressure:  (1)  90 — 100°, 
49%;  (2)  100—120°,  5%;  (3)  120—130°,  9%;  (4)  above  130°,  6%; 
(5)  residue,  31%.  From  the  first  fraction  they  have  isolated  a  sub¬ 
stance  which  they  have  named  ; perillen ,  b.  p.  185 — 186°,  D20  0*9017, 
nr1  1*47053,  [a]D  zero.  Analysis  gives  the  empirical  formula 
Ci0Hi4O.  There  are  only  a  few  substances  known  to  occur  in  plants 
having  a  similar  composition,  the  best  known  being  carvone  and 
myrrol.  Perillen  differs  from  the  former  in  b.  p.  and  odour,  and 
from  the  latter  by  the  fact  that  the  purple  colour  with  bromine 
quickly  changes  to  green.  It  contains  one  furan  nucleus,  one 
methyl  group,  and  one  side-chain  with  one  double  bond,  which  on 

oxidation  yields  CHgPr^CHo’COgH. 
The  annexed  formula  is  suggested  for 
this  new  oil.  Dihydroperillen  is 
obtained  by  reducing  perillen,  b,  p. 
182°,  D22  0*8852,  ng  1*45762.  From 
the  remaining  fractions  there  was 
p.  251°,  DU  0*9088,  n"  1*50176, 
[a]D  —4*358%  which  is  concluded  to  be  a  sesquiterpene. 

Chemical  Abstracts. 
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Uzarin  from  Gomphocarpus  Root.  Ludwig  Kofler  (Arch. 
Pharm. ,  1917,  255,  550 — 552). — Uzarin  (compare  Hennig,  A., 
1918,  i,  94)  may  be  readily  obtained  by  extracting  the  root  known 
as  Gomphocarpus  spec .,  or  Wasicky’s  ithongua  ( Ber .  deut.  Pharm. 
Ges.,  1916,  26,  267),  with  methyl  alcohol  on  the  water-bath, 
evaporating  the  alcohol,  treating  the  residue  with  boiling  water, 
filtering  the  hot  solution,  and  recrystallising  the  uzarin  which 
separates  on  cooling,  first  from  a  mixture  of  methyl  alcohol  and 
ether,  and  afterwards  from  boiling  water.  The  percentages  of 
uzarin  obtained  in  this  way  from  the  two  products  were  4*84  and 
3*70  respectively.  Uzarin  has  a  slightly  bitter  taste,  and  is  pre- 
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eipitated  from  aqueous  solution  by  tannic  acid,  excess  of  which 
redissolves  the  precipitate.  Various  colour  reactions  of  the  gluco- 
side  are  described.  It  begins  to  decompose  at  190°.  T.  H.  P. 

Meconic  Acid  and  its  Behaviour  in  the  Estimation  of 
Morphine  in  Opium.  A.  Heiduschka  and  M.  Paul  (Arch. 
Pharm.,  1917,  255,  482 — 496). — Ammonium  meconate  separates  in 
crystals  containing  1H20  when  prepared  in  aqueous  solution  or  in 
the  anhydrous  form,  (NH4)2C7H207,  when  prepared  from  meconic 
acid  and  ammonium  acetate  in  absolute  alcoholic  solution ;  the  salts 
are  neutral  towards  iodeosin  and  dimethylaminoazobenzene. 
Calcium  meconate  has  the  formula  C7H207Ca,  or,  when  dried  at 
110°,  C14H2013Ca2,  both  salts  being  neutral  towards  the  above 
indicators;  the  solubility  of  the  former  in  Nj  10-ammonia  solution 
was  measured  at  18°. 

The  meconic  acid  contained  in  opium  does  not  affect  the  results 
obtained  in  estimating  the  morphine  by  precipitation  with 
ammonia  (compare  this  vol.,  ii,  437).  T.  H.  P. 

Physiologically  Active  Cons  tit  uents  of  Certain  Philippine 
Medicinal  Plants.  III.  A.  H.  Wells  (Philippine  J .  Sci., 
1919,  14,  1 — 7). — The  dry  wood  of  Arcangelisia  flava  (Linn.)  con- 
tains  4*8%  of  berberine,  probably  a  higher  percentage  than  that  in 
any  other  Philippine  plant.  As  the  wood  is  soft  and  porous  and 
contains  but  little  extractive  matter,  the  recovery  of  the  alkaloid 
is  simple,  involving  merely  maceration  with  95%  alcohol,  evapor¬ 
ation  of  most  of  the  alcohol,  and  the  recrystallisation  of  the  salt 
formed  by  the  addition  of  a  mineral  acid  to  the  concentrated 
liquor.  The  plant  is  therefore  an  excellent  source  of  the  drug. 
Cassia  siamea  (Lam.)  occurs  only  in  cultivation  as  a  shade  tree. 
The  pods,  leaves,  and  branches  contain  a  poisonous  alkaloid  having 
the  empirical  formula  C14H1903N.  The  rhizomes  of  Geodorum 
nutans  contain  about  14%  of  a  water-soluble  adhesive  gum  of 
exceptional  strength  and  lasting  power.  Coriaria  intermedia, 
known  in  New  Zealand  as  “toot  plant,”  contains  small  quantities 
of  a  poisonous  glucoside  in  its  leaves  and  fruit.  G.  F.  M. 

Syntheses  in  the  Cinchona  Series.  I.  The  Simpler 
Cinchona  Alkaloids  and  their  Dihydro-derivatives.  Michael 
Heidelberger  and  Walter  A.  Jacobs  (J.  Amer.  Chem .  Soc., 
1919,  41,  817 — 833). — The  reduction  products  of  various  cinchona 
alkaloids  and  certain  synthetic  homologues  of  these  products  are 
described.  The  reduction  of  cinchonine,  cinchonidine,  quinine,  and 
quinidine  to  hydrocinchonine,  hydrocinchonidine,  hydroquinine,  and 
hydroquinidine  was  readily  effected  by  means  of  palladous  chloride 
in  dilute  sulphuric  acid  solution  (D.R.-P.  252136).  The  properties 
of  the  hydrogenated  alkaloids  obtained  agree  with  those  recorded 
for  the  natural  compounds.  Hydrocupreine  may  be  prepared  in 
large  quantity  by  de-etherifying  hydroquinine  by  means  of  boiling 
aqueous  hydrobromic  acid. 

Hydrocupreine  and  its  ethyl  ether,  which,  as  derivatives  of  hydro- 
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quinine,  are  laevorotatory,  are  compared  with  the  corresponding 
dextrorotatory  stereoisomerides  derived  from  hydroquinidine. 
These,  which  are  named  hydrocupreidine  and  ethylhydrocupreidine, 
have  not  been  previously  described,  although  the  former  was 
evidently  obtained  crystalline  by  Forst  and  Bohringer  (A.,  1882, 
1306)  by  heating  hydroquinidine  with  hydrochloric  acid  in  a  sealed 
tube.  Hydrocupreidine  is  readily  isolated  from  hydroquinidine  by 
the  method  used  for  preparing  its  lsevorotatory  isomeride,  hydro- 
cupreine,  and  it  is  easily  converted  into  its  ethyl  ether  by  means  of 
ethyl  sulphate  and  alcoholic  alkali. 

Quinicine  was  prepared  by  isomerisation  of  quinidine  in  accord¬ 
ance  with  Miller,  Rohde,  and  Fusseneggers  instructions  (A.,  1901, 
i,  95),  and  was  readily  isolated  in  good  yield  as  the  monohydro¬ 
chloride,  which  was  unobtainable  by  other  workers. 

sec-Octylhydrocupreine  dihydrochloride,  recommended  in 
Germany  during  the  war,  under  the  name  “  Vuzin,”  for  the  treat¬ 
ment  of  infected  wounds,  has  also  been  prepared  by  the  authors. 

The  values  given  for  the  optical  rotations  are  calculated  from  the 
formula  [a]  =  100a/Zc,  c  representing  grams  of  substance  per  100  c.c. 
of  solvent;  for  low  concentrations,  these  values  are  close  approxim¬ 
ations  to  the  true  ones. 

The  properties  of  the  anhydrous  hydrochlorides  of  the  bases  are 
as  follows:  cinchonine,  softens  at  175°,  m.  p.  217 — 218°  (slow 
decomp.),  [a]o'5  +177*4°  (e=  1*083);  cinchonidine,  softens  at  about 
160 — 170°,  m.  p.  242°  (slow  decomp.),  [cl]q  —117*6°  (c  =  1*214); 
quinine,  melts  to  a  jelly  at  154 — 160°,  [a]^ —149*8°  (e  =  l*322); 
quinidine,  m.  p.  258 — 259°  (decomp.)  with  previous  darkening  and 
sintering,  [a]£°  +200*8°  (c  =  1*3);  hydroquinidine,  m.  p.  206 — 208°, 
[a]§  —123*9°  (c  =  1*113);  hydrocinchonidine,  m.  p.  202 — 203°, 
[a]D  —89*4°  (c  — 1*197). 

Hydrocupreine,  prepared  as  described  above,  forms  faintly  cream- 
coloured  plates,  and  at  185 — 190°  swells  and  evolves  gas,  with  form¬ 
ation  of  an  adherent,  glassy  mass,  which  liquefies  completely  and 
darkens  at  230°;  [a]^  — 148*7°  (c  =  l*13)  (compare  Giemsa  and 
Halberkann,  this  vol.,  i,  33).  The  hydrochloride ,  CigH^O^N^HCl, 
forms  anhydrous,  radiating  masses  of  needles,  blackening  at  above 
255°,  m.  p.  280°  (decomp.;  rapid  heating),  [a]^2'5  -  132*3° 
(c  — 0*945).  The  dihydrobromide  (  +  2HaO)  forms  leaf-like  aggre¬ 
gates  of  irregular  prisms ;  the  anhydrous  salt  turns  yellow  and 
softens  to  a  jelly  at  about  180 — 190°,  gradually  liquefying  at  higher 
temperatures.  The  nitrate  forms  rosettes  of  anhydrous,  fiat  needles, 
m.  p.  220 — 222°  (darkening). 

Ethylhydrocupreine  hydrochloride  (compare  Giemsa  and  Halber¬ 
kann,  loc.  cit.)  forms  anhydrous,  rhombic  crystals  melting  at 
252 — 254°  to  a  brown,  turbid  liquid,  which  rapidly  clears, 
[a]j]  —123*6°  (c  =  0*959).  The  hydrobromide  forms  aggregates  of 
anhydrous  rhombs,  m.  p.  258 — 259°  (darkening),  the  dihydro¬ 
bromide  (  +  0‘5H2O),  greenish-yellow  crusts  of  rhombic  crystals,  and 
the  methiodide,  glistening,  pale  yellow  plates,  m.  p.  195 — 196°, 
[a]g'5  -113*0°  (c  =  0*992). 

se c.-Octylhydro cupreine  dihydrochloride  ({<  vuzin  ”)  forms  pale 
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yellow  sheaves  and  rosettes  of  slender  needles  ( +  2H20) ;  the 
anhydrous  salt  softens  slightly  above  140°,  melts  to  a  jelly  at 
157 — 160°,  and  liquefies  completely  at  190 — 195°  (evolution  of  gas). 

Hydrocinchonine  hydrochloride  was  prepared  (1)  from  the 
alkaloid  occurring  naturally  as  a  by-product  in  the  oxidation  of 
commercial  cinchonine  to  cinchotenine,  and  (2)  from  the  base  pre¬ 
pared  by  reducing  cinchonine  by  means  of  palladium  and  hydrogen. 
Both  salts  ( +  2H20)  conformed  to  Forst  and  Bohringer’s  descrip¬ 
tion  (A.,  1881,  620).  Anhydrous  salt  (1)  darkens  above  180°,  m.  p. 
220 — 221°,  [«]d  + 155*2°  (c  =  0*796),  whilst  (2)  darkens  slightly 
above  200°,  m.  p.  221—223°  (evolution  of  gas),  [a]g  + 159*3° 
(c  =  0*741)  (compare  von  Arlt,  A.,  1899,  i,  962). 

Hydroquinidine  hydrochloride  (compare  Forst  and  Bohringer, 
A.,  1882,  1306)  darkens  at  about  270°  and  decomposes  at  273 — 274°, 
[a]*  +183*9°  (c- 1*278). 

Hydrocwpreidine  (annexed  formula)  forms  glistening,  cream- 
coloured,  hexagonal  plates  (  +  0*5 — 1H20);  the  anhydrous  base 

softens  to  a  jelly  above  170° 
and  liquefies  completely  at 
about  195°,  [a]}?*5  +  253*4° 

(in  alcohol;  c  =  1*422).  In 
its  chemical  properties  it  is 
strictly  analogous  to  its 
laevorotatory  stereoisomeride. 
The  hydrochloride ,  C1gH2402N2,HCl,H20,  forms  rosettes  and  sheaves 
of  prismatic  needles,  and,  when  anhydrous,  has  m.  p.  231 — 233° 
(darkening)  ,  [a]?  +  194  2°  (c  —  0  618) ;  its  aqueous  solution  is  yellow. 
The  dihydrobromide  forms  anhydrous,  pale  yellow,  glistening  plates, 
and  turns  yellow  when  heated,  but  does  not  melt  at  275°.  The 
hydriodide  forms  pink,  rhombic  plates  (  +  H20),  m.  p.  209 — 212° 
(anhydrous).  The  nitrate  forms  cream-coloured  rhombs  (  +  H20), 
the  anhydrous  salt  turning  yellow  and  softening  to  a  jelly  at  about 
160°,  and  liquefying  completely  at  175 — 180°.  The  methiodide 

forms  glistening  prisms,  m.  p.  about  295°  (decomp.),  [a]^  +  202*6° 
(in  50%  alcohol;  c  =  0*555). 

Ethylhydrocupreidine  (ethyl  ether  of  hydrocupreidine), 

^21^-28^2^2j 

forms  rosettes  and  sheaves  of  slender  needles,  m.  p.  197*5—198°, 
showing  slight  preliminary  softening  and  resolidifying  a  few 
degrees  below  the  melting  point;  [a]^5  +  212*8°  (in  alcohol; 
c  =  1*008).  The  hydrochloride  forms  nacreous  aggregates  of  flat 
needles  and  long,  narrow  plates  ( +  4HsO)  with  a  slightly  bitter 
taste;  the  anhydrous  salt  sinters  to  a  jelly  at  140 — 155°,  m.  p. 
258— -260°,  [ct]u  + 183*3°  (c  =  0*592).  The  hydrobromide  forms 
anhydrous,  rhombic  crystals,  m.  p.  250*5—253°  (slow  decomp.). 
The  dihydrobromide  forms  radiating  masses  of  slender,  silky  needles 
(  +  0‘5H9O),  the  dried  salt  turning  yellow  above  130°,  melting  to  a 
jelly  at  about  175 — 185°,  and  swelling  and  evolving  gas  at 
200—205°.  The  methiodide  forms  rhombs  and  prisms,  decomposing 
at  253 — 255°,  [0]^+ 189*6°  (in  methyl  alcohol;  c  =  lT31). 

Quinicine  hydrochloride ,  C20H24O2N2,HCl,  which  may  readily  be 


CH(OH)-CH - CH, 


\ 


N-CH2~CH2-< 
(JH„— CHEt;/ 
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prepared  directly  from  the  base,  forms  arborescent  aggregates  of 
minute  leaflets,  m.  p.  (1)  179 — 180°,  (2)  180 — 182°,  [a]^  (1) 
+  16*26°  (c  =  0*80),  (2)  +13-7°  (c  =  l*861).  T.  H.  P. 

f  Stereochemistry  of  Hyoscine.  Harold  King  (T.,  1919,  115, 

974—982). 

Preparation  of  6-Hydroxy-2-phenylpyridine~5-carboxylic 
Acid.  Ohemische  Fabrik  auf  Actien  vorm.  E.  Schering  (H.R.-P. 
312098;  from  Chem.  Zentr .,  1919,  ii,  852). — The  process  depends 
on  the  oxidation  of  2-phenylquinoline  bases,  substituted  in 
the  benzene  nucleus,  by  potassium  permanganate  in  acid  solution. 
Examples  are  cited  of  the  oxidation  of  8-m ethoxy-2 -phenyl quinoline, 
8-hydroxy-2-phenylquinoline,  6-ethoxy -2-phenylquinoline,  m.  p. 
132°  (prepared  by  heating  the  corresponding  4-earboxylic  acid  at 
250°),  and  6-amino-2-phenylquinoline,  m.  p.  122 — 123°  (prepared 
by  heating  the  corresponding  4-carboxylic  acid  above  its  melting 
point).  6-Hydroxy -2-phenylpyridine-b-carboxylic  acid  ( '2-phenyl - 
pyridone-6-carboxylic  acid)  forms  colourless  crystals,  m.  p.  280 — 281° 
(corr.),  287 — 288°  when  rapidly  heated,  and  is  transformed  at  300° 
into  2-phenylpyridone.  A  sulphonic  acid  is  produced  when  it  is 
treated  with  sulphuric  acid  containing  15%  of  S03  at  150 — 160°. 
The  aqueous  solutions  of  the  alkali  salts  are  slightly  fluorescent. 
The  acid  is  used  medicinally.  6-H ydroxy pyridine-2  :  5-dicarboxylic 
acid ,  m.  p.  287 — 289°  (decomp.),  is  obtained  as  a  by-product  during 
the  oxidation  of  8-methoxy-2-phenylquinoline.  H.  W. 

Dyes  Derived  from  Quinolinic  Acid.  Pbaphulla  Chandra 
Ghosh  (T.,  1919,  115,  1102—1105). 

Crystallography  and  Optical  Properties  of  Pinaverdol. 

Edgar  T.  Wherry  and  Elliot  Q.  Adams  (J.  Washington  Acad. 
Sci.y  1919,  9,  396 — 405). — Pinaverdol,  or  1 :  V  :  6'-trimethyliso 
cyanine  iodide,  is  used  as  a  sensitising  dye  for  photographic  plates. 
The  crystals  are  monoclinic  (“peri-rhombic”)  with  a:b:c  — 1*1014: 
1:1*6053,  j3  =  88°20',  and  they  vary  from  prismatic  to  tabular  in 
habit  in  different  preparations.  They  display  brilliant  reflection 
pleochroism  with  metallic  colours;  faces  in  the  prism -zone  are 
brass-yellow,  whilst  those  nearly  perpendicular  to  the  vertical  axes 
are  bronze-violet;  faces  lying  between  these  display  intermediate 
colours,  usually  a  brilliant  metallic-green  (beetle-green).  Crystals 
less  than  0*02  mm.  in  thickness  transmit  light  and  show  strong 
absorption  and  pleochroism.  Refractive  indices,  a  about  1*58, 
P  and  y  more  than  1*75,  probably  near  2*0;  optically  negative. 

L.  J.  S. 

Isolation  of  the  Iodine  Compound  which  Occurs  in 
Thyroid.  E.  C.  Kendall  (J.  Biol.  Chem.,  1919,  39,  125 — 147).— 
Hydrolysis  of  the  fresh  thyroid  glands  is  effected  with  aqueous 
sodium  hydroxide  for  twenty-four  hours.  A  quantitative  separation 
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of  the  fats  as  sodium  soaps  is  then  possible,  and  a  perfectly  clear 
alkaline  filtrate  of  the  hydrolysed  tissue  is  obtained.  On  acidifica¬ 
tion  of  this  solution,  a  fine,  flocculent  precipitate  separates  which 
contains  approximately  26%  of  the  total  iodine.  The  total  iodine 
is  therefore  divided  into  acid-soluble  and  acid-insoluble  fractions. 
The  proportion  found  in  each  fraction  is  remarkably  constant,  and 
it  is  suggested  that  the  ratio  expresses  the  equilibrium  existing  in 
the  glands  between  the  completed  iodine  compound  possessing 
physiological  activity  and  the  materials  which  are  used  by  the 
gland  in  the  building  up  of  this  substance.  When  physiologically 
tested,  the  acid-soluble  components  are  inactive,  but  the  small  acid- 
insoluble  fraction  is  highly  active. 

This  fraction  apparently  consists  of  a  mixture  of  substances 
possessing  the  properties  of  colloids.  As  a  whole,  the  fraction 
possesses  acidic  properties,  and  it  was  ascertained  that  the  iodine 
compound  was  not  present  in  the  free  form.  By  repeated  precipita¬ 
tion  with  barium  hydroxide  and  removal  of  the  barium  as  barium 
sulphate,  a  preparation  containing  47*3%  of  iodine  and  nearly  free 
from  coloured  impurities  was  obtained.  This  material  was  dis¬ 
solved  in  95%  alcohol,  and  on  evaporation  yielded  a  white  powder 
insoluble  in  alcohol  and  containing  about  60%  of  iodine.  When  this 
product  was  dissolved  in  aqueous  sodium  hydroxide,  precipitated  by 
adding  sulphuric  acid,  and  boiling,  it  was  converted  into  fine,  white, 
microscopic  crystals.  This  iodine  compound  has  been  termed 
thyroxin .  The  experimental  conditions  which  influence  the  isola¬ 
tion  of  thyroxin  are  fully  considered.  When  an  impure  prepara¬ 
tion  of  thyroxin  is  neutralised,  iodine  is  eliminated,  but  this  does 
not  occur  as  readily  when  the  pure  product  is  used.  Thyroxin  is 
very  susceptible  to  reduction  in  alkaline  solution  by  means  of 
metals. 

There  are  two  distinct  actions  produced  by  carbon  dioxide.  One 
is  a  partial  purification  of  thyroxin  by  precipitation  from  an 
alkaline  solution,  whilst  the  other  results  in  the  formation  of  a 
mono-metal  salt  of  the  closed-ring  form  of  thyroxin. 

One  of  the  most  important  reasons  for  the  failure  to  separate 
thyroxin  consistently  was  the  variability  of  the  samples  of 
desiccated  thyroid  used.  Samples  obtained  during  the  winter 
months  show  that  during  this  period  the  glands  are  so  low  in  iodine 
content  as  to  make  the  isolation  impracticable. 

The  process  has  been  carried  out  on  a  large  scale,  and  is  fully 
described.  It  is  stated  that  the  substance  is  #-4 : 5  : 6-tri-iodo-2- 
keto-4  : 5  :  6-trihydroindolepropionic  acid, 

£S>c-ch*-ch’-co’h- 

It  may  exist  in  three  forms,  a  keto-form  with  the  carbonyl  group 
adjacent  to  the  imino-group,  the  tautomeric  form  with  an  a-hydr- 
oxy-group  and  doubly  linked  nitrogen  with  no  hydrogen  in  posi¬ 
tion  1,  and  a  form  in  which  there  is  an  open-ring  structure.  It 
is  stated  that  the  synthesis  has  been  accomplished  by  Osterberg 
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in  1917,  and  that  his  work  has  been  repeated  and  confirmed  in 
1919.  No  details  of  the  synthesis  or  of  the  determination  of  struc¬ 
ture  are  given. 

An  acetyl  derivative  has  been  prepared.  This  derivative  yielded 
a  disilver  salt,  and  to  account  for  this,  rupture  of  the  pyrrole  ring 
between  the  imino-  and  the  carbonyl  groups  is  assumed  to  have 
taken  place.  J.  C.  D. 

Capsaicin.  I.  Arthur  Lapworth  and  Frank  Albert  Hoyle 
(T.,  1919,  115,  1109 — 1116). 

Preparation  of  Nitrogenous  Condensation  Products  of  the 
Anthraquinone  Series.  Farbwerke  vorm.  Meister,  Lucius,  A 
Bruning  (D.R.-P.  311906,  additional  to  D.R.-P.  298706;  from 
Ghent .  Zentr.,  1919,  ii,  851 — 852.  Compare  A.,  1918,  i,  191). — 
Thiazole  compounds  are  obtained  by  treating  o-halogen-substituted 
acidylaminoanthraquinones  with  alkali  sulphides  in  accordance  with 

the  scheme  A<^'°°‘R  +  H2S  — A<|>OR  +  II20  +  H-Hal. 

where  A  represents  the  anthraquinone  group.  Thus,  C-phenyl- 
1 :2-anthraquinonethiazole,  pale  brown  needles,  which  yield  yellow 
to  reddish-brown  solutions  in  organic  solvents  and  yellowish-brown 
solutions  in  sulphuric  acid,  is  prepared  by  boiling  2-bromo-l- 
benzoylaminoanthraquinone  with  alcohol  and  crystalline  sodium 
sulphide.  Similarly,  l-chloro-2-acetylaminoanthraquinone  gives 
C-methylanthraquinone-<l'.\-thia2ole ,  yellowish-green  needles,  m.  p. 
258°,  which  dissolve  in  organic  media  and  sulphuric  acid,  forming 
yellowish-brown  and  yellow  solutions  respectively.  H.  W. 

Reaction  of  Iodoantipyrine.  J.  Bougault  (Ann.  Chim.  anal , 
1919,  [ii],  1,  254;  from  Soc.  Phcvrrn.,  1919). — Two  atoms  of  iodine 
are  liberated,  and  antipyrine  (l-phenyl-2 : 3-d imethy  1-5 -pyrazolone) 
is  regenerated  when  an  aqueous  solution  of  iodoantipyrine  is  treated 
with  potassium  iodide  and  hydrochloric  acid;  this  reaction, 
analogous  to  that  given  by  hypoiodous  amides,  indicates  that  the 
iodine  is  combined  directly  with  the  nitrogen,  although  this  is  not 
confirmed  by  the  formula  ascribed  to  the  substance.  W.  P.  S. 

Pyrimidines.  LXXXVII.  Alkylation  of  5-Aminouracil. 

Treat  B.  Johnson  and  Iiwao  Matsuo  (J.  Amer.  Ghent .  Soe.y  1919r 
41,  782 — 789). — It  has  been  shown  that  exhaustive  alkylation  by 
means  of  methyl  iodide  converts  uracil  and  5-nitrouracil  ultimately 
into  the  corresponding  1 :3-dimethylpyrimidines.  5-Aminouracil 
offers,  however,  greater  possibilities  of  substitution  than  either  of 
these  pyrimidines  owing  to  the  presence  of  the  basic  amino-group 
in  the  5-position  of  the  ring.  Experiment  shows  that  the  potassium 
salt  of  the  aminouracil  reacts  with  methyl  iodide  at  the  tempera¬ 
ture  of  boiling  methyl  alcohol,  yielding  5 -amino-1 : 3 -dimethyl- 
uracil,  the  substitution  occurring  entirely  in  the  nucleus  of  the 
pyrimidine  ring.  That  substitution  does  not  take  place  in  the 
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amino-group  is  established  by  the  fact  that,  of  the  four  nitrogen- 

substituted  dimethyl  derivatives  possibly  obtainable  by  alkylation 

with  methyl  iodide,  neither  5-dimethylaminouracil  (compare 

Wheeler  and  Jamieson,  A.,  1904,  i,  942)  nor  5-methylamino-l- 

methyluracil  nor  5-methylamino-3-methyluracil  (see  below)  is 

identical  with  the  compound  actually  obtained. 

In  the  conversion  of  uracil  into  5-nitrouracil,  the  large  excess  of 

nitric  acid  (D  1*5)  is  now  found  to  be  unnecessary,  a  theoretical 

yield  being  obtained  with  4*5  parts  of  the  acid  per  1  part  of  uracil. 

J  .  ^NMe”CO\ 

§-Amino-l  :  3 -dimethyluracil,  f°rnis 

hexagonal  plates,  m.  p.  233 — 235°,  its  hydriodidey  colourless  prisms, 
m.  p.  275°,  and  its  picratey  yellow  needles,  melting  at  246°  to  a 
dark  oil  with  marked  effervescence. 


5  -  Methylamina  - 1  -  methyluracily 


C0<NH-GH>°'NHMe’ 


obtained  from  5-bromo-l-methyluracil  and  methylamine,  forms 
needles,  m.  p.  209°,  and  responds  to  Wheeler  and  Johnson's  test  for 
uracil  (A.,  1907,  ii,  826);  its  picrate  crystallises  in  long,  yellow 
needles,  m.  p.  175°. 

Alkylation  of  2-ethylthiol-6-pyrimidone  with  methyl  iodide 
under  the  conditions  employed  by  Johnson  and  Heyl  (A.,  1907, 
i,  728)  for  the  preparation  of  2-ethylthiol-l-methyl-6-pyrimidoner 
followed  by  hydrolysis  by  digestion  with  hydrochloric  acid,  yields  a 
mixture  of  uracil,  1-methyluracil,  and  3-methyluracil,  so  that  alkyl¬ 
ation  occurs  in  both  the  1-  and  3-positions. 

5-Bromo-3-methyluracil,  prepared  by  Johnson  and  Clapp  (A. 
1908,  i,  835)  by  the  action  of  bromine  on  aqueous  3-methylcytosine, 
may  also  be  obtained  in  quantitative  yield  by  treatment  of  3-methyl¬ 
uracil  with  bromine  in  glacial  acetic  acid  solution  at  the  ordinary 
temperature. 

b-Methylamino-2>-methyluracily  CO<^^  •CH^N^Me,  pre¬ 
pared  by  heating  5-bromo-3-methyluracil  with  excess  of  aqueous 
methylamine  solution  (33%),  forms  plates,  m.  p.  206°. 

5 -Methylaminowracily  CO<C[^^  ^^^C*NHMe,  obtained  by  heat¬ 


ing  5-bromouracil  (1  mol.)  with  33%  aqueous  methylamine  (4  mols.) 
solution,  forms  crystals,  and,  when  heated  slowly,  gradually  decom¬ 
poses  without  melting ;  when  heated  rapidly,  it  darkens  at  285°  and 
melts  with  violent  effervescence  at  297°.  It  gives  Wheeler  and 
Johnson's  reaction  for  uracil.  Its  picrate  forms  stout  prisms,  m.  p. 
185°  (efferves.). 

An  attempt  to  prepare  5-amino-l :  3-dimethyluracil  from  5-nitro- 
1 : 3-dimethyluracil  by  reduction  with  aluminium  amalgam  in  dilute 
aqueous  ammonia  gave  unsatisfactory  results.  T.  H.  P. 


Pyrimidines.  LXXXVIII.  Synthesis  of  Cytosine  Aldehyde. 

Treat  B.  Johnson  and  Louis  A.  Mikeska  ( J .  Amer.  Chem.  Soc 
1919,  41,  810 — 817).— The  action  of  phosphorus  oxychloride  or 
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pen  ta  chloride  on  2-ethylthiol-4-aldehydo-6-pyrimidone  (compare 
Johnson  and  Cretcher,  A.,  1915,  i,  1002)  gives,  not  the  expected 
imide  chloride  or  its  chloro-ether,  but  6-chloro-2-ethylthiol-4- 
aldehydopyrimidine.  The  action  of  ammonia  on  this  compound 
results  in  the  replacement  of  the  chlorine  atom  by  an  amino-group, 
but  the  ammonia  reacts  also  with  the  aldehyde  group,  giving 
6-amino-4-iminomethyl-2-ethylthiolpyrimidine ;  hydrolysis  of  the 
latter  appears  to  proceed  beyond  the  formation  of  cytosine-4- 
aldehyde  to  the  stage  of  complete  reduction  of  the  compound  to 
uracil.  A  third  product  of  the  action  of  alcoholic  ammonia  on 
6-chloro-2-ethylthiol-4-aldehydopyrimidine  is  the  anhydro-deriv- 
ative  of  6-amino-2-ethylthiol-4-aldehydopyrimidine,  this  resulting 
from  the  inner  condensation  of  the  corresponding  aldehyde.  The 
6-amino-2 -ethyl  thiol-4-aldehydopyrimidine  was  not  isolated,  but  it 
appears,  to  represent  the  principal  product  of  the  reaction,  and,  on 
digestion  with  hydrochloric  acid,  is  converted  into  cytosine-4- 
aldehyde  with  evolution  of  ethyl  mercaptan. 

6  -  Chloro-2-e  thylt  hiolA-alde  h  ydopyrimidine , 


SE*-C<N-C(CHo!>0H, 

forms  a  dark  oil,  b.  p.  138 — 139°/10  mm.,  151 — 158°/14  mm., 
solidifying  completely  on  cooling.  Its  yihenylhydrazone , 

C13H13N4C1S, 

forms  long,  yellow  needles,  m.  p.  147°,  and  its  anil,  C13H12N3C1S, 
distorted  prisms,  m.  p.  85°. 

_ £ _ ^  Q-A  minoA-iminomet  hyl-2-ethylthiolpyrimidin  e , 

I  1  II  S E t •  C<^ .7.7^ S •  xru N* >CH,  forms  prisms, 


SEt-C  CH 

ii  n 

N— C - OH 


182°. 


!n-c(ch:nh) 


m.  p. 


The  inner  anhydride  of  §-amino-%ethylthiolA- 
cddehydo'pyrimidine  (annexed  formula)  forms  crystals,  m.  p.  about 
210°  (decomp.).  T.  H.  P. 


Ricinine .  E.  Winterstein,  J.  Keller,  and  A.  B.  Weinhagen 
(Arch,  Pharm .,  1917,  255,  513 — 539). — The  formula,  C15H1404N4, 
given  by  Soave  (A.,  1896,  i,  386)  for  ricinine  must  be  regarded  as 
erroneous,  the  results  of  the  authors’  analyses  and  of  an  investiga¬ 
tion  of  the  decomposition  products  indicating  the  formula 
C8H802N2,  although  ebullioscopic  measurements  in  chloroform, 
methyl  acetate,  and  pyridine  yield  values  corresponding  with 
C12H1303N3;  no  explanation  of  this  discrepancy  is  advanced.  The 
compound,  C8H802N2,HgCl2,  m.  p.  201 — 202°,  Soave  (loc.  citi) 
described  as  C17H3302N2^HgCl2,  m.  p.  204°.^ 

Ricinine  is  readily  hydrolysed  by  alkalis,  yielding  methyl  alcohol 
and  the  sparingly  soluble  ricininic  acid,  C7H602N2,  m.  p.  292°; 
Soave  gave  m.  p.  295°,  and  Maquenne  and  Philippe  (A.,  1904, 
i,  339 ;  1905,  i,  80)  m.  p.  320°,  which  is  that  of  the  sodium  salt. 
One  hundred  grams  of  water  dissolve  0‘072  gram  of  the  acid  at 
18°  and  0*87  gram  at  100°.  The  silver  (  +  H20)  and  bariiim  salts 
were  prepared  and  analysed.  Ricininic  acid  is  optically  inactive, 
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and  attempts  to  esterify  it  were  unsuccessful.  Treatment  of 
ricinine  with  a  small  proportion  of  permanganate  results  in  hydro¬ 
lysis  accompanied  by  oxidation  of  the  methyl  alcohol  liberated, 
whilst,  when  excess  of  permanganate  is  used,  ammonia,  hydrocyanic, 
oxalic,  and  succinic  acids  are  formed,  together  with  other  products 
not  investigated. 

When  distilled  with  zinc  dust,  ricinine  gives  pyridine  and  other 
compounds,  and  when  fused  with  potassium  hydroxide,  aliphatic 
amines.  Towards  ordinary  reducing  agents,  ricinine  exhibits  con¬ 
siderable  stability,  but  by  hydrogen  in  presence  of  platinum  black 
it  is  slowly  converted  into  tetrahydroricinine,  C8H1202N2,  which  is 
far  less  poisonous  than  ricinine  and  forms  a  readily  soluble,  crystal¬ 
line  hydrochloride ,  C8H1202N2,HC1,  m.  p.  212 — 215°,  a  crystalline 
platinichloride ,  (CgHj^E^^sPtCle,  decomposing  at  about 
222 — 225°,  and  an  auri  chloride,  C8H120.2N2,HAuC14,  sparingly 
soluble  in  water.  Tetrahydroricinine  gives  precipitates  with  a  large 
number  of  alkaloid  reagents.  Hydrogenation  of  ricininic  acid 
yields  methylamine. 

When  heated  with  concentrated  hydrochloric  acid  at  145°,  both 
ricinine  and  ricininic  acid  yield,  ammonia  and  the  base,  C6H702N 
(compare  Maquenne  and  Philippe,  loc.  cit.),  which  is  also  obtained 
by  the  action  of  57*4%  sulphuric  acid  on  ricininic  acid  at  140°. 
TJnder  the  latter  conditions,  ricinine  gives  a  base,  C7H902N 
(  +  3H20),  which  crystallises  in  shining,  felted  needles,  m.  p. 
55* — 57°  or  112 — -114°  (anhydrous),  and  yields  a  platinichloride , 
(C7H909N)9,HoPtCl6,  m.  p.  198 — 199°,  an  auri  chloride, 

(C7H902N)2,H  AuC14  +  h2o, 

m.  p.  129 — 131°  (dried  in  a  vacuum),  and  a  bromine  additive  com¬ 
pound,  m.  p.  95°  or  110°  (dry);  various  reactions  of  this  base, 
which  exhibits  normal  cryoscopic  behaviour  in  water,  are  described. 
The  decomposition  of  ricinine  by  sulphuric  acid  is  expressed  by  the 
equation  C8H802N9  +  2H20  =  NH8-f  C02  +  CtH90.?N,  and  that  of 
ricininic  acid  by  C7Hfi(>2N2+  2HoO=NH3  +  C02-f-  C6H702N. 

Both  ricinine  and  the  base,  C7H902N,  contain  one  methoxy-group 
in  the  molecule ;  the  former  yields  neither  a  benzoyl  nor  an  acetyl 
compound,  but  with  bromine  it  gives  the  bromo -derivative, 
C8H702N2Br,  m.  p.  226 — 230°  (compare  Evans,  A.,  1900,  i,  309; 
Soave,  loc.  cit.).  Ricininic  acid  cannot  be  converted  into  ricinine 
by  the  ordinary  methods  of  methylation. 

Since,  under  certain  experimental  conditions,  ricinine  gives 
Weidel's  and  the  murexide  reactions,  it  is  possible  that  its  molecule 
contains  a  pyrimidine  ring.  T.  H.  P. 

Vicine.  I.  E.  Winterstein  ( Zeitsch .  physiol.  Ghem.,  1919, 
105,  258 — 264.  Compare  Levene,  A.,  1914,  i,  1004). — The 
author’s  preparation  had  m.  p.  239 — 242°  (decomp.).  A  10%  solu¬ 
tion  in  10%  sulphuric  acid  had  [a]  8*77°.  whilst  a  6*6%  solu¬ 

tion  in  A/5-sodium  hydroxide  gave  [a]D— 12*1°.  On  hydrolysis 
with  A-sulphuric  acid,  it  yielded  59*3%  and  60*05%  of  a  sugar, 
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identified  definitely  as  dextrose.  The  elementary  analysis  corre¬ 
sponded  with  C10H16O7N4.  J.  C.  D. 

Abnormal  Behaviour  of  Glyoxalinecarboxylic  Esters  and 
Anilides  towards  Diazonium  Salts.  Robert  George  Fargher 
and  Frank  Lee  Pyman  (T,,  1919,  115,  1015 — 1020). 

Partition  oi  the  Benzene  Derivatives  and  the  Benzene 
Carbon  in  tbe  Protein  Molecule.  E.  and  H.  Salkowski  ( Zeitsch . 
physiol.  Chem.y  1919,  105,  242 — 248). — An  attempt  to  gain  in¬ 
formation  as  to  the  partition  of  the  cyclic  amino-acids  in  proteins 
by  a  study  of  their  degradation  products  formed  during  putrefac¬ 
tion.  From  putrefied  fibrin  there  were  isolated  1*26%  of  indole, 
either  in  the  free  form  or  as  indoleacetic  acid,  2*85%  of  phenol,  free 
or  as  hydroxy-acids,  and  1*27%  of  j3-phenylpropionic  acid.  A  study 
of  these  quantities  throws  light  on  the  amounts  of  tyrosine,  trypto¬ 
phan,  and  phenylalanine  originally  present  in  the  fibrin,  and  it  is 
suggested  that  such  studies  might  be  of  value  in  determining  the 
biological  value  of  proteins.  J.  C.  D. 

Preparation  of  Protein  Free  from  Water-soluble 
Vitamin© .  Thomas  B.  Osborne,  Alfred  J.  Wakeman,  and  Edna 
L.  Ferry  (/.  Biol.  Chem.y  1919,  39,  35 — 46). — The  persistence  with 
which  the  water-soluble  vitamin©  is  retained  by  edestin  suggests 
that  it  is  chemically  combined  therewith.  Caseinogen,  lactalbumin, 
gliadin,  and  ovovitellin  as  prepared  by  the  usual  methods  do  not 
appear  to  carry  this  vitamin©  as  an  impurity.  The  water-soluble 
vitamin©  present  in  yeast  is  not  entirely  destroyed  by  digestion  with 
OTTF-sodium  hydroxide  for  twenty-one  and  a-half  hours,  followed 
by  heating  on  the  water-bath  for  twTo  hours.  J.  C.  D. 

Effect  of  Various  Acids  on  the  Digestion  of  Proteins  by 
Pepsin.  J.  H.  Northrop  {J.  Gen.  Physiol.y  1919,  1,  607 — 612). — 
The  rate  of  digestion  of  gelatin,  egg-albumin,  edestin,  blood- 
albumin,  and  caseinogen  by  pepsin  in  the  presence  of  hydrochloric, 
nitric,  acetic,  sulphuric,  oxalic,  phosphoric,  and  citric  acids  was 
followed  by  measuring  the  increase  in  free  amino-groups  by  the 
method  of  Van  Slyke  (A.,  1913,  ii,  1084).  The  estimations  were 
made  at  two  ranges  of  hydrogen-ion  concentration,  pH  =  1*0  to  1*5 
and  pn  =  2*5  to  3*5.  The  rate  of  hydrolysis  of  all  the  proteins 
studied  was  found  to  be  identical  for  all  the  acids  except  acetic 
acid.  These  experiments  show  that  the  physical  properties  of  the 
solution,  such  as  viscosity,  have  little  or  no  effect  on  the  rate  of 
digestion.  The  simplest  explanation  of  the  results  would  seem  to 
be  that  the  rate  of  digestion  of  the  protein  is  determined  by  the 
amount  of  acid  protein  salt  formed.  J.  C.  D. 

The  Proteins  of  Fenugreek  Seeds.  H.  E.  Wunschendorff 
(J.  Pharm.  Chim.y  1919,  [vii],  20,  86 — 88). — Fenugreek  seeds  con¬ 
tain  27%  of  proteins;  the  latter  consist  of  globulin,  25%;  two 
albumins,  20%;  and  a  nucleoprotein,  55%.  The  nucleoprotein  is 
rich  in  iron  (3*99%)  and  phosphorus  (1*58%);  on  hydrolysis  with 
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10%  hydrochloric  acid  for  two  hours  at  100°,  it  yields  alanine 
1*6%,  leucine  2*50%,  phenylalanine  2*5%,  glutamic  acid  35*71%, 
aspartic  acid  1*32%,  tyrosine  4*65%,  arginine  3*15%,  histidine  0*75%, 
proline  3*80%,  glycine  and  lysine  none.  A  solution  of  the  substance 
in  alkali  hydroxide  has  [a]D  —97*7°.  W.  P.  S. 

Salmine.  Mathilde  Nelson-Gerhardt  (iTcUsc/i.  physiol.  Chem 
1919,  105,  265 — 282), — The  author  has  found  that  there  is  an 
increase  in  acidity  on  hydrolysis  of  salmine  similar  to  that 
observed  by  Goto  in  the  hydrolysis  of  clupeine  (A.,  1903, 
i,  303).  The  cause  of  this  increase  is  discussed.  Sorensen’s  ex¬ 
planation  (“Ergebnisse  der  Physiologic/’  1912),  based  on  the  keto- 
enol  tautomerism  of  the  peptide  linkings,  demands  that  the  original 
acidity  returns  when  all  these  linkings  are  broken.  This  theory 
holds  in  the  case  of  certain  examples,  such  as  glycine  anhydride  and 
leucyl glycine.  If  it  is  to  apply  to  the  hydrolysis  of  salmine,  it  is 
necessary  to  assume  that  the  process  ceases  before  all  the  peptides 
are  resolved.  On  investigation,  peptides  of  the  monoamino-acids 
were  found  to  be  present,  and  when  the  hydrolysis  was  completed 
by  decomposition  of  these  complexes,  the  acidity  returned  to  the 
original  value. 

There  is,  however,  evidence  of  another  cause  of  increased  acidity. 
Search  for  a  new  dibasic  monoamino-acid  was  unsuccessful.  Other 
possible  causes  are  considered.  J.  C.  D. 

Bacterial  Catalase.  III.  Martin  Jacoby  ( Biochem .  Zeitsch 
1919,  95,  124 — 130). — The  preparation  of  a  highly  active  catalase 
fraction  from  Bacillus  proteus  is  described.  J.  C.  D. 

Studies  on  Lipase.  Gen-Itsu  Kita  and  Minoru  Osumi  (J. 
Tokyo  Chem.  Soc .,  1918,  39,  387 — 422). — On  account  of  discrepancy 
among  various  workers  on  the  question  of  relationship  between  acid 
and  lipase,  the  authors  conducted  extensive  studies  on  (1)  the 
medium  for  the  lipolytic  enzyme,  (2)  optimum  concentrations  of  the 
different  acids  for  activation  of  the  zymogen,  (3)  the  effect  of  wash¬ 
ing,  and  (4)  the  effect  of  alcohol,  water,  and  various  other  sub¬ 
stances.  This  paper  is  partly  polemical  with  regard  to  Tanaka’s 
paper  {ibid.,  34,  737).  Castor  beans  are  used  for  the  source  of 
lipase  and  soja-bean  oil  for  the  substratum.  The  results  confirm 
H oyer’s  work  that  the  function  of  acid  is  solely  to  activate  the 
zymogen,  and  the  activated  lipase  can  act  without  the  addition  of 
any  acid,  but  after  repeated  washing  a  little  addition  of  an  acid 
will  accelerate  the  reaction.  Sensitivity  of  activated  lipase  against 
an  acid  depends  entirely  on  the  amount  of  the  oil  present  in  the 
medium.  If  activated  lipase  is  left  in  an  acid  without  any  oil  and 
then  later  the  oil  is  added,  no  hydrolysis  will  take  place,  whereas 
if  the  oil  and  the  enzyme  are  put  together  from  the  beginning, 
the  hydrolysis  will  occur  even  to  the  extent  of  80%.  The 
optimum  concentration  of  various  acids  for  activation  varies  accord¬ 
ing  to  the  kind  of  acid  used,  the  stronger  acids  requiring  fewer 
c.c.  of  normal  solution  than  weaker  acids,  but  the  extent  of  hydro- 
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lysis  is  always  greater  with  the  weaker  acid.  Using  2*5  grams  of 
the  castor  beans  +25  grams  of  the  oil  +5  c.c.  of  water  (including 
c.c.  of  the  acid  used),  incubating  at  39°  for  three  hours,  the  amount 
of  A-nitric  acid  necessary  to  give  the  maximal  hydrolysis  (32*9%) 
is  0*6  c.c.;  for  A-sulphuric  acid,  0*75  c.c.  The  maximal  digestion 
being  37%;  for  A-oxalic  acid,  0*75  c.c,,  giving  36*8%;  0*75  c.c.  of 
A-tartaric  acid  gives  41*8%;  1  c.c.  A-lactic  acid,  41*5%;  1*5  c.c. 
A~citric  acid,  56*2%;  4  c.c.  of  A-succinic  acid,  45*97%;  and  3  c.c. 
of  A~acetic  acid,  54*4%.  In  making  a  permanent  lipase  prepara¬ 
tion,  the  optimum  amount  of  acids  should  be  added  according  to 
(1)  the  amount  of  the  oil  the  seed  contains,  the  greater  the  amount 
of  the  oil  the  smaller  the  number  needed;  (2)  the  size  of  the  crushed 
beans,  the  smaller  the  granules  the  less  the  amount  of  the  acid 
needed ;  (3)  temperature,  the  higher  the  less  amount  of  acid ;  and 
(4)  time,  the  longer  the  treatment  the  less  the  acid  necessary. 
Dilution  of  the  acid,  maintaining  in  the  medium  the  absolute 
amount  of  the  acid  necessary  for  the  maximal  amount  of  hydro¬ 
lysis,  lessens  the  lipolytic  power,  especially  in  the  case  of  strong 
acids.  The  strong  acids  once  used  for  activation  of  zymogen  will 
have  no  effect  for  activating  a  new  bean,  but  the  weak  acids  will. 
When  the  castor  bean  is  washed  with  water  containing  sodium  or 
calcium  chloride,  its  enzymic  power  is  reduced,  probably  bv  loss  of 
globulin.  Addition  of  acetic  acid  will  counteract  this  salt  effect. 
Unlike  other  enzymes,  lipase  is  exceedingly  sensitive  to  alcohol,  but 
ether,  benzene,  and  carbon  disulphide  will  not  destroy  it.  Lipase 
in  aqueous  solution  loses  its  activity  very  quicklv  if  no  oil  is  present. 

Chemical  Abstracts. 

Manufacture  of  the  Organic  Phosphorus  Reserve 
Compound  of  Green  Plants ,  and  Salts  Thereof.  Society  of 
Chemical  Industry  in  Basle  (Brit.  Pat.,  130456). — A  pure  sodium 
salt  of  the  organic  phosphorus  reserve  compound  is  prepared  from 
the  impure  material  through  the  intermediate  precipitation  of  the 
ferric  salt,  its  decomposition  by  sodium  hydroxide,  and  the  addition 
of  alcohol  to  the  filtered  solution.  The  crystalline  mass  which 
separates  gives  on  recrystallisation  from  water  efflorescent  prisms  of 
the  composition  C6H6624P6Na12,47H20,  m.  p.  49°.  The  anhydrous 
salt  is  a  stable,  white,  non-hygroscopic  powder,  alkaline  in  reac¬ 
tion  and  insoluble  in  organic  solvents.  Pure  alkaline  earth,  lead, 
and  copper  salts  are  obtained  by  double  decomposition,  and  from 
them  the  pure  acid  of  the  phosphorus  compound  is  prepared  by  the 
action  of  oxalic  acid  or  hydrogen  sulphide,  as  the  case  may  be. 
[See,  further,  J.  Sac .  Ghent .  hid.,  1919,  739a.]  G.  F.  M. 

Cytidine-Phosphoric  Acid.  P.  A.  Levene  ( J .  Biol .  Ghent 
1919,  39,  77 — 81.  Compare  A.,  1918,  i,  138). — The  preparation 
of  the  pure  brucine  salt  of  cytidine— phosphoric  acid  is  described. 
From  this  may  be  prepared  the  barium  salt,  C9H120*N3PBa.  The 
optical  rotation  of  the  air-dried  substance  was  [a]^  +14*0°.  By 
hydrolysis  of  the  barium  salt  by  heating  with  10%  sulphuric  acid 
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in  a  sealed  tube  at  125°,  cytidine  was  formed,  where  cytosine  had 
been  expected.  No  explanation  of  this  result  is  given.  No  uridine 
was  found  in  the  mother  liquors  from  the  cytidine  picrate. 

J.  C.  D. 

Sodium  Inositol-hexaphosphate  (a  Correction).  8. 

Posternak  (Compt.  rend .,  1919,  169,  337 — 338.  Compare  this 
vol.,  i,  426). — A  stable  form  of  this  compound  containing  only  35 
mols.  H20  is  slowly  deposited  from  concentrated  solution  at  about 
20°.  It  melts  at  58 — 59°  and  loses  water  of  crystallisation  at  120°, 
and  the  crystallographic  measurements  recently  given  (this  vol., 
i,  426,  433)  refer  to  this  substance  and  not  to  the  efflorescent 
hydrate  containing  44  mols.  H20.  G-.  F.  M. 

Substituted  Phenylarsinic  Acids  and  their  Reduction 
Products,  and  the  Estimation  of  Arsenic  in  such  Compounds . 

Robert  George  Fargher  (T.,  1919,  115,  982 — 992). 

Formaldehyde  Derivative  of  Arsenophenylglycine.  K.  J. 

Oechslin  (U.S.  Pat.  1299214). — Arsenophenylglycine  is  dissolved 
in  a  6%  solution  of  sodium  carbonate  and  treated  with  form¬ 
aldehyde.  On  the  addition  of  alcohol  or  acetone  to  the  solution, 
a  sodium  salt  of  the  reaction  product  is  obtained,  which  possesses  a 
light  yejlow  colour,  and  may  be  dried  and  kept  in  the  air  for  some 
time  without  decomposition.  Chemical  Abstracts. 

Acetylarsenophenylglycine.  K.  J.  Oechslin  (ILS.  Pat. 
1299215). — A  solution  of  acetylphenylglycinearsinic  acid  (50 
grams)  and  sodium  hyposulphite  (500  grams)  in  water  (2500 
c.c.)  is  heated  for  two  hours  at  45 — 55°,  and  acetic  acid  (70  c.c.) 
is  then  added.  Acetylarsenophenylglycine  is  precipitated  in  light 
yellow  flakes.  Acetylarsenophenylglycine  also  may  be  prepared  by 
dissolving  arsenophenylglycine  in  sodium  carbonate  solution  and 
successively  adding  acetic  anhydride  and  hydrochloric  acid. 

Chemical  Abstracts. 
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Physiological  Chemistry. 


Absorption  of  Light  by  Neutral  Solutions  of  Oxyhsemo 
globin.  Paul  Hari  (Biochem.  Zeitsch.,  1919,  95,  257 — 265). — 
The  absorption  of  light  by  neutral  solutions  of  blood  or  of  oxy- 
haemoglobin  is  very  little  different  from  that  of  solutions  in  aqueous 
sodium  carbonate.  The  difference  is  attributed  to  the  presence  of 
small  amounts  of  methaemoglobin.  J.  0.  D. 
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Behaviour  of  Inulin  in  the  Animal  Body.  II.  Inulin  in 
the  Alimentary  Canal.  Ruth  Okey  (J,  Biol,  Ghent 1919,  39, 
149 — 162). — Inulin  is  hydrolysed  in  vitro  by  hydrochloric  acid  of 
a  concentration  approximately  the  same  as  that  in  the  normal 
gastric  juice  provided  a  sufficiently  long  period  of  hydrolysis  is 
allowed.  During  the  time  normally  occupied  by  food  in  the 
stomach,  the  amount  of  hydrolysis  is  comparatively  small.  The 
presence  of  an  enzyme  capable  of  producing  a  reducing  sugar  from 
inulin  has  been  demonstrated  in  sterile  extracts  of  three  samples  of 
human  faeces  from  radically  different  types  of  diet.  Negative 
results  were  obtained  with  samples  from  a  dog  and  guinea-pigs. 

J.  C.  D. 

Genesis  of  Thiocyanic  Acid  in  Animals.  VII.  From  what 
Substances  is  Normal  Thiocyanic  Acid  Derived  in  Animals  ? 

Serafino  Dezanx  (Arch,  Farm,  sperim .  sci.  aff ,,  1918,  26,  257 — 273 ; 
from  Chem .  Zentr .,  1919,  iii,  65.  Compare  this  vol.,  i,  423). — The 
negative  results  obtained  with  amino-acids  and  derivatives  of  purine 
in  the  case  of  the  dog  are  in  contrast  with  the  positive  results  of 
Willanen  (A.,  1906,  ii,  784)  in  the  case  of  the  rabbit.  The  latter 
experiments  have  been  repeated,  particular  attention  being  given  to 
the  influence  of  the  nourishment.  No  increase  in  thiocyanic  acid 
could  be  detected  after  administration  of  glycine,  asparagine, 
guanine,  or  creatinine;  evidence  in  favour  of  the  hypotheses  of 
Nencki  and  of  Bruylants  is  therefore  not  obtained.  H.  W. 

Quinine  and  Hydroquinine  in  the  Human  Body.  Be¬ 
haviour  of  Quinine  towards  Red  Blood  Cells.  J.  Halberkann 

( Biochem .  Zeitsch .,  1919,  96,  24 — -45). — The  fate  of  these  two  sub¬ 
stances  in  the  body  is  discussed.  It  is  shown  that  quinine  may  be 
taken  up  and  retained  by  the  erythrocytes.  J.  C.  D. 

Presence  of  Histamine  (/?-Iminazolylethylamine)  in  the 
Hypophysis  Cerebri  and  Other  Tissues  of  the  Body  and  its 
Occurrence  Among  the  Hydrolytic  Decomposition  Products 
of  Proteins .  J ohn  J.  Abel  and  Seiko  Kubota  ( /.  Pharm.  Expt . 
Ther.,  1919,  13,  243 — 300). — The  experimental  findings  support  the 
view  previously  expressed  ( Proc .  Nat .  Acad.  Sci.,  1917,  3,  507 — 517) 
that  the  oxytoxie  principle  of  the  hypophysis  is  not  a  hormone  or 
substance  specific  to  this  organ,  but  is  a  rather  widely  distributed 
substance,  everywhere  the  same,  which  may  have  its  origin  in  the 
various  tissues  or  in  the  gastric  or  intestinal  mucosa,  or  may  be 
absorbed  as  such  from  among  the  products  of  digestion.  This  sub¬ 
stance  is  now  believed  to  be  histamine,  a  substance  which  stimulates 
plain  muscle  in  minute  doses  and  which  depresses  the  circulation 
and  causes  a  shock-like  prostration  when  administered  in  doses 
which  lie  beyond  the  limit  of  toleration.  The  base  was  isolated 
with  certainty  from  pituitary  tissue  and  gastric  and  intestinal 
mucosa  of  the  dog,  and  its  presence  in  liver  tissue  and  striated 
muscle  was  detected.  The  amine  was  also  found  in  erepton  (com- 
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pletely  digested  meat),  Witte’s  peptone,  and  amongst  the  products 
of  hydrolysis  of  pure  proteins  with  hydrochloric  acid.  It  is  sug¬ 
gested  that  histamine  plays  an  important  role  as  a  stimulant  for 
the  gastric  and  intestinal  musculature  and  as  a  dilator  of  capillaries 
during  digestion.  J.  C.  D. 

[Physiological  Action  oi]  Optical  Isomerides.  V.  The 
Tropeines.  A.  R.  Cushny  (J.  Pharm.  Expt.  Ther.t  1919,  13, 
71 — 93.  Compare  A.,  1909,  ii,  420).— Atropine  is  twenty  times  as 
strong  as  d-hyoscyamine  in  affecting  the  terminations  of  the  chorda 
tympani  in  the  dog.  Therefore  Z-hyoscyamine  would  have  an 
action  forty  times  as  great  as  that  of  its  optical  isomeride.  The 
difference  between  the  effects  of  atropine  and  cZ-hyoscyamine  on 
cardiac  inhibition  is  of  the  same  order  as  on  salivary  secretion. 
The  physiological  action  of  a  number  of  tropeines  has  been  ex¬ 
amined.  Tropine  itself  is  devoid  of  typical  atropine  action,  but 
many  tropeines,  especially  those  which  contain  a  benzene  nucleus, 
show  the  characteristic  effects.  This  is  particularly  intensified  where 
there  is  a  hydroxyl  group  or  an  asymmetric  carbon  atom  in  the 
side-chain.  The  most  powerful  action  is  shown  by  members  of  this 
type  which  contain  an  acid  of  the  benzene  series,  together  with  a 
hydroxyl  group  and  asymmetric  carbon  atom  in  the  side-chain,  and 
the  whole  molecule  of  which  is  laevorotatory.  J.  C.  D. 

Vitamin©  Studies.  IV.  Antineuritic  Properties  of 
Certain  Physiological  Stimulants.  R.  Adams  Dutcher  (J. 
Biol.  Ghem.y  1919,  39,  63 — 68). — Thyroxin  (the  active  principle  of 
the  thyroid),  desiccated  thyroid,  pilocarpine,  and  tethelin  appar¬ 
ently  produced  definite  relief  in  certain  acute  cases  of  avian  poly¬ 
neuritis.  The  response  was  not,  however,  of  the  type  obtained  when 
vitamine  preparations  were  given.  J.  C.  D. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Biochemistry  of  Bacillus  Acetoethylicum  with  Reference 
to  the  Formation  of  Acetone.  John  H.  Northrop,  Lauren  H. 
Ashe,  and  Jambs  K.  Senior  {J.  Biol .  Cherniy  1919,  39,  1 — 21). — 
The  description  of  an  organism  termed  Bacillus  acetoethylicum 
which  was  isolated  from  old  potatoes  is  given.  The  organism 
resembles  in  some  ways  the  B.  macerans  described  by  Schardinger 
(Centr.  Baht.  Par.,  1905,  ii,  14,  772),  but  it  is  not  thought 
that  the  two  are  identical.  This  organism  produces  acetone  and 
ethyl  alcohol  from  starch  or  sugar.  The  optimum  conditions  for 
the  fermentation  have  been  studied,  and  a  semi-continuous  method 
for  carrying  on  the  process  is  described.  [See,  further,  J .  Soc . 
Ckem.  Ind 1919,  October.]  J.  C.  D. 
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Formation  of  Acids  by  Moulds  and  Yeast.  III.  Friedrich 
Boas  and  Hans  Leberle  (Biochem.  Zeitsch .,  1919,  95,  170 — 178. 
Compare  ibid.,  1918,  90,  78;  92,  171). — -When  both  ammonium 
sulphate  and  acetamide  are  present  as  sources  of  nitrogen  for  Asper¬ 
gillus  niger  growing  in  an  artificial  culture  solution,  only  the 
ammonium  sulphate  is  utilised,  notwithstanding  that  acetamide 
would  from  some  point  of  view  appear  a  more  suitable  material  for 
protein  synthesis,  particularly  as  its  utilisation  does  not  necessitate 
the  liberation  of  a  toxic  substance,  such  as  the  sulphuric  acid 
liberated  in  the  utilisation  of  ammonium  sulphate.  From  similar 
tests  with  glycine  and  acetamide,  it  would  appear  the  glycine  is 
utilised,  whereas  the  amide  is  almost  untouched.  Experiments  in 
which  the  mould  has  a  choice  between  ammonium  sulphate  and 
peptone  show  that  preferential  utilisation  of  the  former  source  of 
nitrogen  occurs.  In  fact,  when  A .  niger  is  given  the  choice  between 
two  sources  of  nitrogen,  one  of  which  is  an  ammonium  salt  and  a 
strong  mineral  acid,  it  utilises  the  ammonium  salt  alone,  in  spite 
of  the  fact  that  this  leads  to  a  rise  of  hydrogen-ion  concentration 
with  all  its  deleterious  consequences. 

Apparently  the  degree  of  dissociation  of  the  ammonium  salt  is 
an  important  factor.  J.  C.  D. 

The  Formation  of  Soluble  Starch  in  Relationship  to 
Selective  Nitrogen  Metabolism.  Friedrich  Boas  (Ber.  Deut. 
hot.  Ges.,  1919,  37,  50 — 56). — It  has  been  previously  shown  that 
soluble  starch  is  formed  from  many  carbohydrates  hy  Aspergillus  niger 
when  the  hydrogen-ion  concentration  has  attained  a  certain  value. 
The  author  has  based  a  method  of  studying  selective  nitrogen  meta¬ 
bolism  on  this  observation;  thus,  for  instance,  when  in  a  sugar 
solution  ammonium  chloride  is  consumed  in  addition  to  amino-acids, 
the  hydrogen-ion  concentration  rapidly  increases  in  consequence  of 
the  liberation  of  the  greatly  dissociated  hydrochloric  acid,  so  that 
favourable  conditions  are  developed  for  the  formation  of  soluble 
starch,  which  can  readily  be  detected  by  the  iodine  test.  The 
following  groups  have  been  studied :  mixtures  of  ammonium  salts 
(ammonium  chloride  and  ammonium  phosphate  or  citrate) ;  amino- 
acids  and  peptones  in  the  presence  of  ammonium  chloride;  acid 
amides  (carbamide)  and  ammonium  chloride.  The  latter  differs 
from  all  the  other  sources  of  nitrogen  which  were  investigated  in 
that  it  is  strongly  dissociated.  Experiments  show  that  in  mixtures 
of  nitrogenous  substances  with  varying  degrees  of  dissociation,  the 
magnitude  of  the  latter  determines  the  absorption  into  the  cell. 
In  comparison,  the  solubility  of  the  substance  in  lipoids  has  but  little 
influence.  The  more  strongly  dissociated  source  of  nitrogen  is  in¬ 
variably  utilised  even  when  powerfully  poisonous  products  are 
thereby  developed,  and  when  other  non-poisonous,  lipoid-soluble  and 
suitable  sources  of  nitrogen  are  present.  Absorption  is  not  regu¬ 
lated  by  the  mould,  but  occurs  exclusively  according  to  physico¬ 
chemical  properties.  From  the  biological  point  of  view,  the  mould 
invariably  utilises  the  worse  source  of  nitrogen.  H.  W. 
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Parallel  Formation  of  Carbon  Dioxide,  Ammonia,  and 
Nitrate  in  Soil.  P.  L.  Gainey  ( Soil  Sci 1919,  7,  293 — 311). — 
In  laboratory  experiments,  purified  air  was  drawn  in  a  downward 
direction  through  a  column  of  loam  soil  supported  in  a  cylinder, 
and  then  through  glass  beads  moistened  with  a  solution  of  sodium 
hydroxide,  and  afterwards  through  glass  beads  moistened  with 
dilute  acid.  Usually,  six  of  these  apparatus  were  connected  in 
series.  Estimations  of  the  carbon  dioxide  and  ammonia  retained 
by  the  absorption  vessels  determined  the  amounts  of  these  gases 
given  off,  and  after  each  experiment  the  top  layer  of  soil  was 
removed  and  examined  for  ammonia  and  nitrates.  The  carbon 
dioxide  in  the  soil  was  not  taken  into  consideration.  One  per  cent, 
of  cotton-seed  meal  was  added  to  the  soil  as  a  substance  readily 
decomposed  by  bacteria.  Observations  on  variation  in  the  moisture 
content  of  the  soil  showed  that  this  factor  had  little  effect  on  the 
carbon  dioxide  evolved  provided  the  amount  of  water  was  above  a 
minimum  of  12  c.c.  per  100  grams  of  soil.  The  maximum  amount 
of  carbon  dioxide  was  produced  during  the  second  day.  The  pro¬ 
duction  of  ammonia  ran  parallel  with  that  of  carbon  dioxide,  except 
that  the  optimum  minimum  of  moisture  was  rather  higher.  The 
accumulation  of  nitrates  did  not  begin  until  the  fifth  day,  and  the 
amount  increased  regularly  with  a  corresponding  diminution  in  that 
of  the  ammonia.  Variations  in  air  supply  had  a  marked  effect  on 
bacterial  activity.  Unless  the  current  of  air  was  continuous,  there 
was  a  distinct  diminution  and  delay  in  the  changes  produced.  In 
the  case  of  ammonia,  there  was  a  permanent  diminution  in  amount ; 
in  the  other  two  cases,  the  amount  of  carbon  dioxide  finally  reached 
that  produced  in  continuous  aeration,  whilst  the  amount  of  nitrate 
became  inversely  proportional  to  aeration.  Experiments  were  made 
also  with  1%  of  dried  blood  added  to  the  soil.  With  this  substance, 
the  production  of  carbon  dioxide  was  much  diminished  and  that  of 
ammonia  relatively  increased,  probably  due  to  the  higher  nitrogen 
content  of  the  blood  over  the  cotton-seed  meal  and  to  the  amount 
of  readily  oxidisable  carbon  being  insufficient  to  supply  energy  for 
complete  decomposition.  J.  H.  J. 


Action  of  Capillary-active  Substances  on  Plant  Seeds. 

I.  Traube  and  Hedwig  Rosenstein  (Biochem.  Zeitsch.,  1919,  95, 
85—100.  Compare  Traube  and  Marusawa,  A.,  1916,  i,  106). — The 
influence  of  a  large  number  of  substances  on  the  germination  and 
growth  of  seeds  has  been  investigated.  Narcotics,  such  as  chloro¬ 
form,  ether,  and  urethane,  produce  a  narcotic  action  which  is  in 
certain  respects  similar  to  the  effect  on  the  animal  organism.  Many 
substances,  such  as  toluene,  chlorobenzene,  piperidine,  pyridine, 
aniline,  acetone,  f'sobutyl  acetate,  and  fsoamyl  alcohol  are  strongly 
toxic.  Naphthalene  and  thymol  vapour  may  hasten  germination  if 
the  exposure  is  not  too  long,  whilst  m-cresol  may  in  certain  concen¬ 
trations  beneficially  influence  the  growth  of  barley. 

The  higher  fatty  acids  exert  a  marked  stimulating  action  on  the 
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rat©  of  germination,  whereas  the  lower  fatty  acids  in  low  concentra¬ 
tions  are  very  poisonous.  J.  C.  D. 

The  Opposed  Action,  Antagonism,  of  Manganese  and 
Iron  on  the  Growth  of  Wheat.  W.  E.  Tottingham  and  A.  J. 
Beck  ( Plant  World ,  19,  359 — 370;  from  Ghem .  Zentr 1919. 
iii,  110). — Small  quantities  of  manganese  chloride  are  harmful  to 
the  root  system  and  inhibit  the  positive  action  of  ferric  chloride. 
Both  salts  are  poisonous  at  greater  concentrations,  at  which  the 
ferric  chloride  restricts  the  action  of  manganese  chloride.  Small 
quantities  of  manganese  chloride  induce  more  rapid  growth  of  the 
plant,  but  the  same  antagonism  is  observed  as  with  the  root  system. 
In  the  presence  of  sodium  hydrogen  carbonate,  manganese  chloride 
is  disadvantageous  to  the  roots  and  green  parts  even  in  small 
amounts,  and  distinctly  poisonous  at  higher  concentrations.  Con¬ 
trary  to  previous  observations,  ferric  chloride  encourages  the  growth 
of  terminal  shoots,  probably  on  account  of  the  alkaliije  nature  of 
the  nutrient  solution.  H.  W. 

The  Alkaloids  in  Plant  Injury.  O.  Tunmann  (Biochem. 
Zeitsch .,  1919,  95,  164 — 169). — No  accumulation  of  alkaloid  was 
found  to  follow  injury  to  the  leaves  of  Atropa  belladonna, ,  L.,  or 
Pilocarpus  pennatif alius,  Lem.,  whether  caused  by  animals  or  by 
artificial  methods.  This  is  not  in  agreement  with  the  work  of 
Troegele  (Diss.,  Wurzburg,  1900).  J.  C.  D. 

Nutritive  Factors  in  Plant  Tissues.  II.  The  Distribu¬ 
tion  of  the  Water-soluble  Vitamine.  Thomas  B.  Osborne  and 
Lafayette  B.  Mendel  (J.  Biol.  Chem.,  1919,  39,  29 — 34). — The 
water-soluble  vitamine  is  present  in  the  bulb  of  the  onion,  the  root 
of  the  turnip,  the  leaves,  stem,  and  roots  of  the  beet,  and  the  fruit 
of  the  tomato.  A  comparison  of  mature  and  immature  plants  of 
clover,  lucerne,  and  timothy  grass  indicates  that  the  immature 
plants  are  the  richer  sources  of  water-soluble  B.  The  bearing  of 
this  observation  on  the  food  value  of  hay  is  discussed.  J.  C.  D. 

Relation  of  Sulphates  to  Plant  Growth  and  Composition. 

H.  G.  Miller  (/.  Agric .  Res.,  1919,  17,  87 — 102). — Pot  experi¬ 
ments  were  made  with  three  soils,  one  selected  for  its  high  content 
of  sulphur,  namely,  0*183%,  one  because  it  had  responded  to  free 
sulphur  treatment,  and  one  because  it  did  not  respond  to  any 
sulphur  treatment.  The  plants  grown  were  red  clover,  oats,  and 
rape.  The  fertilisers  used  were  calcium  and  sodium  sulphates  and 
free  sulphur.  The  last  was  added  with  calcium  carbonate  to  the 
soil  at  the  time  of  sowing  the  seed;  the  other  two  were  added  daily 
in  the  form  of  0*02%  solutions.  A  solution  of  sodium  nitrate  was 
added  daily  in  order  to  provide  excess  of  nitrogen  in  every  case.  A 
similar  set  of  experiments  was  made  in  which  the  soil  was  replaced 
by  washed  sand,  to  which  was  added  a  sterilised  extract  of  the  soil. 
The  weight  of  the  crops  was  noted,  and  the  content  of  sulphur  and 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


i.  511 


nitrogen  estimated.  It  was  found  in  every  case  that  enhanced 
growth  took  place  as  compared  with  the  control  tests,  especially 
marked  in  the  case  of  the  oats  and  clover.  As  this  enhanced 
growth  took  place  in  the  sand  as  well  as  in  the  soil,  it  is  concluded 
that  the  sulphates  and  free  sulphur  acted  directly  in  the  promotion 
of  growth.  In  the  case  of  clover,  there  was  a  marked  increase  in 
the  nitrogen  content  of  those  plants  grown  in  soil  over  those  grown 
in  sand,  doubtless  due  to  stimulation  of  the  legume  bacteria  by  the 
fertilisers  added,  as  was  evidenced  by  the  increased  root  development 
and  number  of  nodules  in  these  cases.  J.  H.  J. 

Nitrogen  and  Other  Compounds  in  Rain  and  Snow. 

Jacob  E.  Trieschmann  (Chem.  News ,  1919,  119,  49). — A  summary 
of  the  analyses  of  forty-six  samples  of  rain  and  snow  collected  at 
Cornell  between  October  1st,  1918,  and  June  15th,  1919,  is  given. 
The  total  precipitation  corresponds  with  56*3  cm.  of  rain,  and 
contained  572  kilos,  of  chlorine  (944  kilos,  of  sodium  chloride), 
1*679  kilos,  of  sulphates  as  S03,  and  5*853  kilos,  of  nitrates  per 
hectare.  The  phosphates  only  amounted  to  0*0089  kilos,  per 
hectare.  Only  fifteen  samples  contained  sufficient  sulphate  for 
analysis,  and  eleven  other  samples  showed  the  merest  trace  of 
sulphate.  The  highest  sulphate  content  was  0*262  part  per 
million,  the  average  for  the  period  being  0*03  part  per  million. 
Five  samples  showed  a  trace  of  phosphate,  but  only  four  con¬ 
tained  sufficient  for  estimation.  The  highest  content  of  phos¬ 
phate  was  0*03  part  per  million,  the  average  being  0*002  part 
per  million.  The  chlorine  content  averages  11*12  parts  per 
million,  and  varies  between  6-10  and  25*70  parts  per  million. 
The  average  of  the  total  nitrogen  was  1*046  parts  per  million.  The 
free  ammonia  is  represented  by  0*407,  albuminoid  ammonia  0*366, 
nitrate  0*255,  and  nitrite  0*018  part  per  million.  The  total 
nitrogen  is  fairly  constant,  and  forty-three  of  the  forty-six  deter¬ 
minations  lie  between  0*18 — 0*45  kilos,  of  nitrogen  per  hectare. 
The  amount  of  nitrogen  increased  from  0*669  part  per  million  to 
1*134  parts  per  million  from  February  to  June,  that  is,  an  increased 
amount  of  nitrogen  is  supplied  to  the  soil  during  the  growing 
period.  J.  F.  S. 

Ammonia-fixing  Capacity  of  Calcium  Sulphate.  Firman 
E.  Bear  and  Albert  C.  Workman  (Soil  Sci.y  1919,  7,  283 — 291). 
— It  has  been  observed  that  the  addition  of  calcium  sulphate  to 
manure  tends  to  prevent  loss  of  ammonia.  To  test  the  nature  of 
this  reaction  under  simple  conditions,  laboratory  experiments  were 
carried  out  in  which  the  manure  was  replaced  by  paper  pulp, 
which  was  mixed  with  calcium  sulphate  and  placed  in  a  bottle, 
A  solution  of  ammonium  carbonate  was  poured  over  the  pulp, 
giving  a  water  content  of  75%.  The  bottle  was  kept  at  different 
temperatures  from  20°  to  80°.  A  current  of  air  freed  from 
ammonia  and  carbon  dioxide  was  drawn  through  the  mixture  in 
the  bottle,  and  then  through  absorption  vessels  containing  standard 
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acid.  Observations  were  continued  over  ninety-five  days,  air  being 
drawn  through  about  daily  for  ten  minutes  at  a  time.  The 
nitrogen  loss  without  calcium  sulphate  was  5*6225  grams,  and  with 
calcium  sulphate  1*1419  grams.  More  nitrogen  was  lost  at  the 
higher  temperatures,  and  the  proportion  held  back  by  the  calcium 
sulphate  was  less  at  those  temperatures.  Under  the  conditions  of 
the  experiment,  the  chemical  reaction  was  probably  that  of  a  simple 
double  decomposition.  [See  also  7.  Soc .  Client .  Ind .,  1919,  731a.] 

J.  H.  J. 

Electrical  Conductivity  as  a  Measure  of  the  Content  of 
Electrolytes  of  Vegetable  Saps.  Dorothy  Haynes  ( Biochem .  7., 
1919,  13,  111 — 123). — The  causes  of  the  low  values  obtained  in 
conductivity  measurements  in  fruit  juices  containing  considerable 
quantities  of  organic  acids  are  submitted  to  examination.  These 
low  figures  are  due  to  two  principal  causes,  first,  the  action  of  non- 
electrolyte  (compare  Arrhenius,  A.,  1892,  1038),  and  secondly,  the 
mutual  action  of  salts  and  acids  in  repressing  dissociation.  The 
conclusions  of  Dixon  and  Atkins  (A.,  1913,  i,  1422)  drawn 
from  a  comparison  between  the  juice  from  plant  organs 
when  pressed  without  previous  treatment  and  the  juice  of  the 
same  organs  when  treated  by  exposure  to  liquid  air  before  press¬ 
ing  are  criticised.  It  is  suggested  that  there  is  very  little  evidence 
for  the  marked  differences  which  they  assume  to  exist  in  the  pro¬ 
portional  composition  of  the  two  kinds  of  sap.  It  is  further  sug¬ 
gested  that  these  experiments  afford  no  evidence  that  the  proto¬ 
plasm  of  the  cells  of  tissue  under  pressure  is  permeable  to  electro¬ 
lytes  to  any  considerable  extent.  A  formula  is  advanced  by  means 
of  which,  in  certain  cases,  conductivity  measurements  may  be 
reduced  to  standard  conditions.  J.  C.  D. 

Examination  of  the  Bark  of  Croton  gubouga.  Isolation 
of  4-Hydroxyhygric  Acid.  John  Augustus  Goodson  and  Hubert 
William  Bentley  Clewer  (T.,  1919,  115,  923 — 933). 

Action  of  Fluorides  on  Vegetation.  B.  Field  Trials. 

Armand  Gautier  and  P.  Clausmann  ( Compt .  rend.,  1919,  169, 
115 — 122). — -As  the  result  of  field  trials,  using  amorphous  calcium 
fluoride  as  the  source  of  fluorine,  the  authors  find  that  this  element 
increases  the  crop  yield  in  certain  species  of  plants.  The  calcium 
fluoride  was  applied  at  the  rate  of  55*8  grams  per  sq.  metre  to  a 
poor,  sandy  soil.  Increased  crop  yields  yarying  from  5*2  to  58*7% 
were  obtained  with  wheat,  oats,  carrots,  potatoes,  peas,  beans,  and 
poppies,  whilst  beet,  kidney  beans,  and  cabbage  gave  either  no 
increase  or  a  decrease.  In  the  case  of  potatoes,  there  was  no 
marked  increase  in  the  yield  in  the  year  of  application  of  the 
calcium  fluoride,  but  a  very  decided  increase  (58 *7%)  in  the  next 
year.  Most  of  the  other  crops  showed  little,  if  any,  residual  effect 
in  the  second  year.  W.  G. 
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The  Action  of  Cuprous  Chloride  with  Compounds  con¬ 
taining  the  Trichloromethyl  Group.  Howard  Waters  Doughty 
(J .  Amer.  Ghem.  Soc.,  1919,  41,  1129—1131). — As  an  outcome  of 
his  work  on  the  hydrolysis  of  organic  haloids  and  the  corrosion  of 
metals  (A.,  1918,  i,  57),  the  author  recommends  the  following  pro¬ 
cedure  as  a  test  for  the  presence  of  compounds  containing  the 
CC13  or  CBr3  groups.  A  few  milligrams  of  the  substance  are 
placed  in  a  stoppered  vessel  of  10 — 15  c.c.  capacity,  which  is  then 
filled  with  concentrated  ammonia  solution.  About  0*5  gram  of 
powdered  cuprous  chloride  is  then  added,  and  the  vessel  is  quickly 
closed  to  exclude  air,  and  shaken.  The  deep  blue  colour  of  the 
cupric-ammonia  complex  develops  in  a  minute  or  two  if  a  trichloro- 
or  tribromo-methyl  group  is  present.  Carbon  tetrachloride 
behaves  in  the  same  way,  but  hexachloroethane  does  not  respond 
to  the  test.  J.  C.  W. 

Preparation  of  Trichloroethylene  from  Tetrachloroethane. 

COMPAGNIE  DES  PRODUITS  ChIMIQUES  d’AlAIS  ET  DE  LA 
Camargue  (Eng.  Pat.,  132755). — The  conversion  of  s-tetrachloro- 
ethane  into  trichloroethylene  may  be  effected  by  ammonia  in 
aqueous  solution  provided  that  a  sufficient  time  be  allowed  for  the 
reaction.  A  mixture  of  equal  parts  of  water  and  tetrachloroethane 
is  treated  in  a  vessel  provided  with  a  reflux  condenser  with  a 
current  of  ammonia  gas  sufficiently  violent  to  agitate  the  mass. 
The  reaction  takes  place  slowly  in  the  cold,  and  is  accelerated  by 
heating  at  60 — 70°;  it  is  complete  in  two  hours  if  the  trichloro¬ 
ethylene  is  removed  as  it  is  formed  by  extracting  it  with  an  excess 
of  ammonia  gas  and  adjusting  the  temperature  of  the  condenser 
in  accordance  with  this  excess.  The  reaction  may  also  be  con¬ 
ducted  in  an  autoclave  by  heating  two  parts  of  tetrachloroethane 
with  two  parts  of  an  aqueous  solution  of  ammonia  (D  O' 91)  at 
140 — 170°  for  three  hours.  The  use  of  aqueous  ammonia  is  simpler 
and  more  economical  than  that  of  alcoholic  ammonia,  and  the  yield 
of  trichloroethylene  is  92 — 96%  of  the  theoretical.  J.  F.  B. 

Vapour  Pressure  of  Tetranitromethane.  Alan  W.  C. 
Menzies  (<7.  Amer.  Ghem .  Soc.y  1919,  41,  1336 — 1337). — The 
vapour  pressure  of  tetranitromethane  has  been  determined  by  a 
static  isoteniscopic  method,  previously  described  (A.,  1910, 
ii,  1036),  over  the  temperature  range  40 — 125*7°.  The  following 
values  were  obtained  in  mm.  of  mercury:  40°,  26*6;  45°,  34*4; 
50°,  44*2;  55°,  56*1;  60°,  70*6;  65°,  88*1;  70°,  109;  75°,  134; 
80°,  164;  85°,  199;  90°,  239;  95°,  286;  100°,  339;  105°,  400; 
110°,  470;  115°,  550;  120°,  640;  125°,  743;  and  125*7°,  760. 
Using  the  vapour-pressure  curve  in  the  way  suggested  by  Hille- 
brand  (A.,  1915,  ii,  416),  the  value  13*9  is  obtained  for  the  entropy 
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of  vaporisation  divided  by  R  at  the  temperature  (70°)  at  which 
the  concentration  of  the  vapour  is  0*00507  mol.  per  litre.  Assum¬ 
ing  that  the  vapour  is  normal,  this  would  indicate  slight,  if  any, 
association  or  abnormality  in  the  liquid  at  this  temperature. 

J.  F.  S. 

The  Oxidation  of  Ethyl  Alcohol  by  means  of  Potassium 
Permanganate.  William  Lloyd  Evans  and  Jesse  E.  Day 
(/.  Amer.  Ghem.  Soc.,  1919,  41,  1267 — 1285.  Compare  A.,  1916, 
i,  362). — The  series  of  experiments  described  in  this  communica¬ 
tion  are  designed  to  elucidate  the  following  points:  (1)  the  nature 
of  the  products  formed  when  ethyl  alcohol  is  oxidised  by  neutral 
or  alkaline  permanganate  at  different  temperatures;  (2)  the  effect 
of  changing  the  temperature  and  altering  the  initial  concentra¬ 
tion  of  alkali,  and  the  combined  effect  of  varying  these  factors ; 
(3)  the  mechanism  of  the  oxidation.  The  analytical  methods  are 
fully  described,  and  a  simple  apparatus  is  illustrated  in  the  text 
by  means  of  which  clear  samples  of  the  filtrate  from  the  oxides 
of  manganese  can  be  obtained  without  exposure  to  the  carbon 
dioxide  of  "the  atmosphere.  In  the  experiments,  just  sufficient  of 
a  9*21%  solution  of  alcohol  was  added  to  30  grams  of  100%  per¬ 
manganate  dissolved  in  1000  c.c.  of  various  solutions  of  potassium 
hydroxide  to  cause  reduction. 

The  results  are  reproduced  in  a  set  of  curves,  as  follows :  (A)  The 
weights  of  alcohol  required  to  reduce  a  constant  weight  of  per¬ 
manganate  at  25°,  50°,  75°,  and  100°  are  plotted  against  the 
different  concentrations  of  alkali,  and  the  curves  show  that  beyond 
a  concentration  of  about  100  grams  per  litre,  the  proportion  of 
potassium  hydroxide  is  immaterial,  whilst  up  to  this  point  both 
increase  of  temperature  and  increased  alkalinity  accelerate  the 
reduction.  ( B )  The  quantities  of  the  oxidation  products,  acetic, 
oxalic,  and  carbonic  acids,  given  by  0*1  gram-mol.  of  alcohol  are 
plotted  against  concentrations  of  alkali  for  the  four  different 
temperatures.  In  neutral  solutions  the  sole  product  is  acetic 
acid,  and  in  the  experiments  at  100°  it  is  still  only  acetic  acid  as 
long  as  the  concentration  of  alkali  is  less  than  0*461  gram  per  litre. 
With  the  increase  in  the  amount  of  potassium  hydroxide,  however, 
up  to  the  maximum  effect  (100  grams  per  litre),  the  production  of 
acetic  acid  diminishes  and  that  of  oxalic  acid  and  carbon  dioxide 
increases.  (<7)  The  quantities  of  the  three  oxidation  products  are 
separately  plotted  against  alkali  concentrations  for  the  four 
temperatures.  With  increase  of  temperature,  it  appears  that  the 
yield  of  acetic  acid  falls,  and  the  quantities  of  oxalic  acid  and 
carbon  dioxide  increase. 

Another  set  of  curves  shows  the  connexion  between  the 
logarithms  of  the  quantities  of  acetic  acid  produced  and  the 
logarithms  of  the  initial  concentrations  of  potassium  hydroxide. 
These  curves  may  be  reproduced  by  the  equation  y~B/xa,  where 
y  is  the  concentration  of  the  acetic  acid,  x  is  the  concentration  of 
the  alkali,  a  is  the  tangent  of  the  line,  and  B  is  a  constant,  whence 
logy  =  logi?  —  a  log  x.  From  the  values  of  B  and  a  for  the  four 
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temperatures,  it  is  possible  to  calculate  the  maximum  concentra¬ 
tion  of  alkali  which  will  still  permit  of  a  theoretical  yield  of  acetic 
acid.  These  are  as  follows: 

Temperature .  25°  50°  75°  100° 

KOH,  grams  per  litre...  2*55  1*19  0*655  0*460 

That  is,  it  is  possible  to  obtain  acetic  acid  only,  no  matter  what 
the  temperature,  if  the  concentration  of  alkali  is  kept  below  these 
limits.  On  the  other  hand,  if  the  tangents  of  the  acetic  acid  log. 
curves  (the  above  values  of  a)  are  plotted  against  temperature,  a 
straight  line  is  obtained  which,  if  continued,  meets  the  point  at 
which  a  —  0  on  an  axis  of  Y  corresponding  with  —25°;  this  means 
that  below  this  temperature  the  yield  of  acetic  acid  would  be 
quantitative,  no  matter  what  the  concentration  of  potassium 
hydroxide. 

The  mechanism  of  the  formation  of  oxalic  acid  and  carbon 
dioxide  is  discussed.  The  experiments  support  the  views  of  other 
workers,  namely,  that  the  oxalic  acid  is  not  formed  from  acetic 
or  formic  acid,  but  from  a  derivative  of  acetaldehyde. 

J.  C.  W. 

The  Temperature  of  Critical  Solution  of  a  Ternary 
Mixture  as  a  Criterion  of  Purity  of  n-Butyl  Alcohol.  The 
Preparation  of  Pure  ?i-Butyl  Alcohol.  Kennedy  Joseph 
Previte  Orton  and  David  Charles  Jones  (T.,  1919,  115, 
1194—1203). 

The  Preparation  of  a/?-Dichloroethyl  Ether.  E.  A. 

Wildman  and  Harold  Gray  (J .  Amer.  Chem.  Soc.,  1919,  41, 
1122 — 1123). — Dichloroethyl  ether  may  be  obtained  by  the  direct 
chlorination  of  ethyl  ether  (Fritsch  and  Schumacher,  A.,  1894, 
i,  485),  but  the  operation  is  accompanied  by  two  risks:  (1)  If  the 
liquid  is  not  well  cooled  at  the  outset,  and  the  chlorine  is  admitted 
too  rapidly,  explosion  may  be  caused  by  the  inflammation  of  the 
ether  vapour.  This  risk  is  lessened  when  the  liquid  is  saturated 
with  hydrogen  chloride,  and  then  the  operation  may  be  carried 
on  rapidly.  (2)  Hydrogen  chloride  seems  to  form  a  super¬ 
saturated  solution  in  ethyl  ether,  which  may  suddenly  break  out 
like  a  geyser;  to  obviate  this,  continuous,  rapid  agitation  is 
necessary. 

In  order  to  get  a  pure  product,  b.  p.  66 — 69°/45  mm.,  chlorin¬ 
ation  must  be  stopped  when  the  density  is  0*96.  Starting  with 
800  grams  of  ethyl  ether,  this  point  is  reached  in  about  eighty-two 
hours,  and  the  yield  is  about  375  grams.  J.  C.  W. 

Action  of  Metallic  Hydroxides  and  Oxides  and  Alkaline - 
earth  Carbonates  on  Methyl  Sulphates.  J.  Guyot  and  L.  J. 
Simon  ( Compt .  rend 1919,  169,  534 — 537). — The  behaviour  of 
methyl  sulphate  in  the  presence  of  alkali  hydroxides  or  alkaline 
earth  oxides,  hydroxides,  or  carbonates,  depends  to  a  large  extent 
on  the  experimental  conditions. 
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With  potassium  hydroxide  in  equimolecular  proportions  in 
methyl-alcoholic  solution,  methyl  sulphate  gives  an  almost  quanti¬ 
tative  yield  of  potassium  methyl  sulphate.  A  similar  reaction 
occurs  with  calcium  or  barium  hydroxide  in  the  presence  of  a 
large  excess  of  water.  On  the  other  hand,  methyl  sulphate  may 
be  distilled  unchanged  from  barium  or  calcium  oxide.  With 
barium  or  calcium  hydroxides  in  the  absence  of  water,  the  action 
is  Me2S04  +  M(0H)a=MS04+Me20+H20. 

With  cuprous,  lead,  mercuric,  or  silver  oxides  the  action  is,  for 
example,  Me2S04  +  Cu20  =  Cu2S04  +  Me20. 

Methyl  sulphate  may  be  distilled  unchanged  from  a  small 
amount  of  an  alkaline  earth  carbonate,  but  if  kept  at  140°  for 
some  time  in  the  presence  of  the  carbonate,  it  is  decomposed  accord¬ 
ing  to  the  equation  Me2S04  +  MC03  =  MS04  +  C02-f  Me20,  the 
reaction  being  slow.  W.  G. 

The  Action  of  Stannic  Chloride  on  Methyl  Sulphate. 

Ch.  Boulin  and  L.  J.  Simon  ( Gompt .  rencl.,  1919,  169,  618 — 620). 
— Stannic  chloride  acts  on  methyl  sulphate  in  two  stages,  which 
may  overlap,  methyl  chloride  being,  in  each  case,  the  gas  liberated. 
If  the  action  takes  place  at  the  ordinary  temperature,  it  is  repre¬ 
sented  by  the  equation  SnCl4  +  2Me2S04  =  2MeCl  +  SnCl2(S04Me)2, 
the  methosulphate  of  stannyl  chloride  being  obtained  as  a  white, 
amorphous  solid.  At  higher  temperatures,  this  compound  is 
decomposed,  giving  stannic  sulphate  and  methyl  chloride, 
SnCl2(S04Me)2  -  2MeCl  +  Sn(S04)2. 

The  use  of  an  excess  of  methyl  sulphate  does  not  modify  the  sense 
of  the  complete  reaction,  but  seems  to  favour  the  second  stage. 

The  methosulphate  of  stannyl  chloride  is  decomposed  by  aqueous 
potassium  hydroxide,  giving  stannic  hydroxide,  potassium  chloride, 
and  potassium  methyl  sulphate.  W.  G. 

Methionic  [Methanedisulphonic]  Acid  and  its  Applica¬ 
tions  in  Syntheses.  G.  Schroeter  [with  G.  Koch,  G.  Herzberg, 
Th.  Mariam,  W.  Sondag,  C.  Fresenius,  W.  Rothmann, 
A.  Gluschke,  It.  von  Butlar-Brandenfels,  W.  Dorn,  Diessel- 
horst,  E.  Kindermann,  Emmy  Schroeter,  and  O.  Carle] 
( Annalen ,  1919,  418,  161 — 257).- — Portions  of  this  paper  have 
been  published  during  the  last  twenty-two  years. 

A  description  is  given  of  the  preparation  of  methanedisulphonic 
acid  from  acetylene  (350 — 400  grams)  and  fuming  sulphuric  acid 
(65 — 70%  S03)  (about  6  kilos.)  through  the  barium  salt  (700  grams 
of  the  salt  from  1  kilo,  of  acid).  The  presence  of  phenol  among 
the  by-products,  recorded  by  Berthelot  in  1869,  has  been  confirmed, 
and  an  explanation  of  its  formation  is  suggested 

The  reactions  of  methanedisulphonic  acid  have  been  thoroughly 
studied  in  the  expectation  of  finding  for  it  synthetic  uses  similar 
to  those  of  malonic  acid. 

Improvements  in  the  method  of  preparing  methyl  methane- 
disulphonate  from  the  silver  salt  and  methyl  iodide  (Schroeter 
and  Herzberg,  A.,  1905,  i,  851)  are  described;  the  ethyl  ester  has 
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been  obtained  in  flattened  needles,  m.  p.  28 — 29°.  An  attempt  to 
prepare  the  benzyl  ester  from  the  silver  salt  and  benzyl  chloride 
in  boiling  benzene  resulted  in  the  formation  of  hydrogen  chloride 
and  diphenylmethane,  the  silver  salt  acting  (so  also  does  silver 
sulphate)  simply  as  a  catalyst. 

Alkyl  methanedisulphonates  can  also  be  prepared  from  alcohols 
and  methanedisulphonyl  chloride,  but  the  method  is  not  a  suitable 
one,  because,  unless  the  violence  of  the  reaction  is  moderated  by 
the  presence  of  a  suitable  diluent  (ethyl  ether),  the  resulting  esters 
decompose  into  methanedisulphonic  acid  and  ethers.  The  ten¬ 
dency  of  alkyl  methanedisulphonates  to  decompose  into  methane¬ 
disulphonic  acid  and  ethers  (Schroeter  and  Sondag,  A.,  1908, 
i,  497)  has  been  utilised  in  the  preparation  of  heptyl  ether,  b.  p. 
126 — 127°/ 8  mm.,  D20  0-8056,  from  heptyl  alcohol  and  methane¬ 
disulphonyl  chloride  at  145°,  of  di-$~phenyl  ethyl  ether , 

(CH2Ph-CH2)20, 

b.  p.  175 — 176°/8  mm.,  D15  1-0178  (a  little  styrene  is  also  formed), 
from  /8-phenylethyl  alcohol,  and  of  cycZohexene  from  cycZohexanol 
in  a  similar  manner.  Aryl  methanedisulphonates,  on  the  con¬ 
trary,  are  very  stable  compounds,  and  must  be  heated  with  a  con¬ 
centrated  solution  (50%)  of  alkali  hydroxide  to  decompose  them 
into  phenols  and  methanedisulphonic  acid.  In  consequence  of  the 
acidity  of  the  methylene  group  between  the  two  *S03Ar  groups, 
the  aryl  esters  dissolve  in  concentrated  aqueous  ammonia  and  in 
dilute  solutions  of  alkali  hydroxides.  They  resemble  the  phenols 
in  their  antiseptic  and  bactericidal  actions.  Phenyl  methane- 
disulphonate  ( methionol ),  CH2(S03Ph)2,  prepared  from  methane¬ 
disulphonyl  chloride  and  phenol  (4  mols.)  in  boiling  toluene,  forms 
colourless  needles,  m.  p.  82°;  the  sodio-  and  ^otfo^o-derivatives, 
CHNa(or  K)(S03Ph)2,  are  crystalline,  and  the  argento- derivative 
is  a  colourless  powder.  The  dibromo- derivative,  CBr2(S03Ph)2, 
forms  colourless  crystals,  m.  p.  58 — 59°.  The  o-,  m-,  and  p -tolyl 
esters,  CH2(S02*0*C7H7)2,  form  crystals,  m.  p.  84°,  56°,  and  84° 
respectively,  whilst  the  guaiacol  and  catechol  esters  have  m.  p. 
90°  and  190°  respectively. 

Methanedisulphonyl  chloride  (Schroeter  and  Sondag,  loc.  cit.) 
has  been  obtained  in  two  modifications.  The  liquid  form  usually 
obtained,  m.  p.  8°,  D15  1*831,  is  converted  under  conditions  which 
have  not  yet  been  definitely  ascertained  into  a  second  modification, 
long  needles  or  prisms,  m.  p.  36 — 37°;  the  liquid  form  is  con¬ 
verted  into  the  solid  by  inoculation  with  the  latter,  and  the  solid 
form  is  converted  into  the  liquid  by  warming  above  the  m.  p. 

Methanedisulphonyl  chloride  reacts  abnormally  with  dry 
ammonia  in  chloroform  solution  and  with  diethylamine  in  ethereal 
solution,  the  products  in  both  cases  being,  not  the  expected  amides, 
but  mixtures  of  substances  the  nature  of  which  has  not  yet  been 
ascertained.  The  reaction  with  aniline  (4  mols.)  in  chloroform  or 
benzene  solution,  however,  is  normal  (Schroeter  and  Herzberg,  loc . 
cit.).  Methanedisidphonacetanilide,  CH2(S02’NAcPh)2,  m.  p. 
196 — 197°,  methanedisnlphonbenzanilide,  m.  p.  204 — 205°,  methane - 
disulphonmethylanilide ,  colourless  needles,  m.  p.  141*5 — 142*5° 
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metha/nedisulphanethylanilide,  m.  p.  112 — 114°,  methanedi- 
sulphonanilidoethylanilide ,  CH2(S02,NHPli)(S02,NEtPh)?  m.  p. 
168°,  me  thanedistdph  onphenetidide ,  CH2(  S  02  •  N  H  •  C&1H4*  0  Et )  2, 
m.  p.  221°,  and  its  methyl-,  m.  p.  132 — 133a,  ethyl -  m.  p. 
141 — 142°,  and  aceto-phenetidides,  m.  p.  155°,  methanedisulphon- 
; p-mtroanilide ,  yellow  needles,  carbonising  above  240°,  and 
methanedisulphondiphenylamide ,  CH2(S09*NPb2)2,  m.  p.  228°, 
have  been  prepared.  The  preceding  primary  anilides  are  moder¬ 
ately  strong  acids  forming  sodium  and  barium  derivatives  and 
decomposing  carbonates,  but  anilides  which  do  not  contain  the 
NH-group  are  devoid  of  acid  character,  being  insoluble  in  aqueous 
alkali  hydroxide  solution. 

When  a  solution  of  phenyl  methanedisulphonate  in  benzene 
saturated  with  ammonia  is  treated  with  an  equal  quantity  of 
phenyl  methanedisulphonate  and  the  mixture  is  heated  in  a  sealed 
tube  for  three  hours  at  130—140°,  the  amide  ester, 

NH2*S02-CH2-S03Ph, 

crystals,  m.  p.  167°,  is  obtained;  the  same  substance  is  also 
obtained  by  heating  phenyl  methanedisulphonate  and  carbamide 
in  a  sealed  tube  at  140 — 160°.  When  a  solution  of  phenyl 
methanedisulphonate  in  benzene  supersaturated  with  ammonia 
is  heated  in  a  sealed  tube  at  140- — 145°,  methanedisulphonamide , 
CH2(S02’NH2)2,  leaflets,  m.  p.  233°,  is  obtained ;  it  forms  sodium 
and  barium  derivatives  and  a  monobenzoyl  derivative,  leaflets, 
m.  p.  216°.  M  ethanedisidphonethylamide ,  CH2(S02,NHEt)2, 
similarly  prepared  by  means  of  a  benzene  solution  of  ethylamine, 
forms  leaflets,  m.  p.  143—145°. 

Methanedisulphonyl  chloride  s  reacts  normally  with  esters  of 
amino-acids  in  cold  ethereal  or  chloroform  solution.  Thus,  ethyl 
glycine  and  ethyl  phenylglycine  yield,  respectively,  ethyl  methane- 
disulphonaminoacetate ,  CH2(S02*NH*CTIo*C02Et)2,  colourless 
needles,  m.  p.  J.13’5°,  and  ethyl  methanedisulphananilinoacetate , 
CH2(S02#NPh-CH2*C02Et)9,  colourless  needles,  m.  p.  109 — 111°; 
the  former  is  soluble  in  dilute  alkali  hydroxides  and  in  aqueous 
ammonia,  whilst  the  latter  dissolves  sodium  or  potassium  with  the 
evolution  of  hydrogen,  and  is  hydrolysed  by  aqueous-alcoholic 
sodium  hydroxide,  yielding  methanedisulphonanilinoacetic  acid , 
CH2(S02*NPh,CH2*C02H)2,  crystals  with  2H20,  m.  p.  110—112° 
(anhydrous). 

Methanedisulphonphenylhy dr azide,  CH^SOo'NH'NHPh)^, 

colourless  needles,  m.  p.  118—119°  (decomp.),  and  methanedi- 
sulphonbenzoylhy  dr  azide,  CPI2(S02,NH’NHBz)2,  needles,  m.  p. 
204 — 205°  (decomp.),  are  prepared  from  methanedisulphonyl 
chloride  and  phenyl-  and  benzoyl-hydrazine,  respectively,  in 
ethereal  or  chloroform  solution ;  the  latter  is  soluble  in  aqueous 
alkali  hydroxide. 

By  introducing  alkyl,  aryl,  and  acyl  groups  in  the  methylene 
group,  syntheses  have  been  effected  both  with  the  esters  and  the 
amide  derivatives  of  methanedisulphonic  acid,  but  the  replace¬ 
ment  of  the  methylene  hydrogen  atoms  by  metals,  and  consequently 
also  the  course  of  the  synthesis,  depend  on  the  nature  of  the 
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radicles  attached  to  the  S02  groups.  The  methyl  and  ethyl  esters 
in  ethereal  or  benzene  solution  react  with  the  alkali  metals,  with 
the  evolution  of  hydrogen,  but  the  reaction  becomes  so  slow  before 
one  atomic  proportion  of  the  metal  has  been  added  that  syntheses 
attempted  by  this  means  follow  a  tedious  and  uncertain  course; 
however,  ethane-aa-disulphonic  acid  and  propane- aa-disulphonic 
acid  in  the  form  of  their  barium  salts  have  been  obtained  by  the 
action  of  methyl  and  ethyl  iodides,  respectively,  on  a  benzene 
solution  of  the  methyl  or  ethyl  methanedisulphonate  to  which 
potassium  had  been  previously  added.  Aryl  esters  of  methane- 
disulphonic  acid  form  in  aqueous  solution  stable  salts  with  alkali 
hydroxides  and  with  ammonia,  but  these  salts,  from  some  undeter¬ 
mined  cause,  are  little  suited  for  synthetic  purposes  in  aqueous 
or  alcoholic  solution  or  suspension.  When,  however,  the  aryl 
esters  are  treated  in  an  indifferent  solvent  with  sodium,  and  the 
resulting  solution  or  suspension  is  treated  with  alkyl  haloid,  methyl 
sulphate,  or  benzoyl  chloride,  reaction  proceeds  smoothly.  Phenyl 
ethane -aa-disidphonate ,  CHMe(SOsPh)2,  phenyl  propane-aa-di- 
sulphonate ,  phenyl  pro  pane- f$$~disulphon<itey  crystals,  m.  p. 
96 — 97°,  and  phenyl  butane- 13  {3-disulphonatef  an  oil,  have  been 
thus  prepared;  also  p -tolyl  ethane~aa-disulphonate ,  crystals,  m.  p. 
57 — 60°,  and  p -tolyl  propane- f3/3-disulphonate,  crystals,  m.  p. 
88 — 91°,  have  been  obtained,  whilst  the  corresponding  o-tolyl  and 
m-tolyl  esters  are  oily  liquids. 

Numerous  syntheses  can  be  effected  by  means  of  the  amide 
derivatives  of  methanedisulphonic  acid.  Any  such  derivative  con¬ 
taining  the  NH  group  is  inadmissible,  however,  because  such  sub¬ 
stances  form  metallic  derivatives  containing  the  NNa  group,  and 
these  lead  to  the  production  of  ^-substituted  derivatives.  The 
most  efficient  synthetic  reagents  are  the  alkylanilides, 

CH2(S02-NRAr)2, 

particularly  the  very  easily  obtainable  methanedisulphonethyl- 
anilide.  These  substances  in  warm  benzene  solution  are  treated 
with  sodium  or  potassium,  and  the  product  is  treated  with  an 
alkyl  or  acyl  haloid.  By  these  means,  the  CH2  group  of  the 
methanedisulphonalkylanilides  can  be  converted  into  CHMe, 
CHEt,  CH-CH2-CH:CH2,  CH-CH2Ph,  and  CH-CH2-C6H4-N02 
( p ),  but  alkyl  haloids  of  greater  complexity  react  very  slowly. 
Further,  the  remaining  hydrogen  atom  of  the  preceding  groups 
can  be  replaced  by  a  methyl  group,  giving  CMe2,  CMeEt,  etc.,  but 
not  by  an  ethyl,  allyl,  or  other  radicle.  Analogously  to  the  pre¬ 
ceding,  the  sodium  derivatives,  CHNa(S02*NRAr)2,  react  with  the 
halogens,  yielding  derivatives  containing  the  group  CHC1,  CHBr, 
or  CHI;  from  these,  a  dichloro-derivative,  0012(802’ NR Ar)2,  can 
be  obtained,  but  not  a  dibromo-  or  di-iodo-derivative.  Ethane - 
aa-disulphonethylanilide ,  CHMe(S02*NEtPh)2,  prisms,  m.  p.  150°, 
ethane-aa-disulphonethylphenetididef  crystals,  m.  p.  95— 96*5°, 
propane-aa-disidphonethyl-anilide ,  prisms,  m.  p.  128 — 129°,  and 
the  - phenetidide ,  CHEt(S02’NEt*C6H4*0Et)2,  needles,  m.  p. 
93 ‘5 — 94*5°,  k^-propeneddi-disulphonethylanilide , 

CH2:CH-CH2-CH(S02-NEtPh)?, 
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prisms,  m.  p.  120 — 121°  (« dibromide ,  needles,  m.  p.  103 — 106°), 
fi-ph  e  nyle  thane-aa-disulphonet  hylanilid  e , 

CH2Ph-CH(S02-NEtPh)2, 

prisms,  m.  p.  104 — 106°,  P-'p-nitrophenylethane-aa-disulphcmethyl- 
anilide,  pale  yellow,  crystalline  powder,  m.  p.  100 — 105°,  propane- 
fifi-disulphonethyl-anilide ,  crystals,  m.  p.  130 — 132°,  and  the 
- phenetidide ,  m.  p.  109°,  butane-fifi-disidphonethylanilide,  crystals, 
m.  p.  114 — 116°,  b0-pentene-§§-disulphonethylanilide ,  m.  p.  107° 
( dibromide ,  leaflets,  m.  p.  100 — 102°),  and  a-phenylpropane-fifi- 
disulphonethylanilide,  m.  p.  96*5 — 97°,  are  described. 

Phenyl  benzoylmethanedistdphonate,  CHBz(S03Ph)2,  crystals, 
m.  p.  96°,  and  the  corresponding  p -tolyl  ester,  m.  p.  91°,  and 
m-tolyl  ester,  m.  p.  102°,  have  been  prepared. 

The  following  acyl  derivatives  of  methanedisulphonethylanilide 
are  described:  formyl ,  CH0,CH(S02*NEtPh)2,  needles,  m.  p, 
113 — 114°;  acetyl ,  rhombic  plates,  m.  p.  143 — 144°;  propionyl , 
needles,  m.  p.  129 — 130°;  benzoyl ,  m.  p.  118 — 119°;  o-nitro- 
benzoyl ,  prisms,  m.  p.  148 — 149°;  o-acetoxybenzoyl,  m.  p. 
152 — 153°;  carbethoxy ,  m.  p.  Ill — 112°;  and  ethoxalyl , 

c62Et*C0*CH(S02'NEtPh)2, 

plates,  m.  p.  103 — 105°.  Chloromethanedisulphonethylanilide, 
CHCl(S02*NEtPh)2,  needles,  m.  p.  97 — 98°,  the  Jrorao-derivative, 
needles,  m.  p.  167—168°,  the  ^oefo-derivative,  needles,  decomp. 
150 — 170°,  and  diehloro- derivative,  m.  p.  109 — -110°,  are  described. 

Unlike  malonic  acid,  methanedisulphonic  acid  is  very  stable 
towards  mineral  acids,  so  much  so  that  the  Carius  method  is  in¬ 
applicable  to  the  estimation  of  the  sulphur.  The  aryl  esters  and 
anilides  of  the  dialkylated  acids,  C(Alk.)2(S03H)2,  are  resistant  to 
acid  hydrolysis,  but  are  smoothly  decomposed  by  alcoholic  alkalis 
under  pressure  in  the  sense  of  the  equations:  (1)  CMeo(S03Ph)94- 
5Na0H  =  0H’CMe»-S08Na  +  Na*S0,+  2Ph-0Na  and 
(2)  CMe2(S02*NEtPh)9  f  3NaOH  -OH*CMe,-S03Na  +  Na,S03  + 

2NHEtPh. 

Sodium  j3-hydroxypropane-/3-sulphonate  thus  obtained  is  not 
identical  with  the  additive  compound  of  acetone  and  sodium 
hydrogen  sulphite. 

Acyl  derivatives  of  aryl  esters  or  secondary  anilides  of  methane¬ 
disulphonic  acid  are  extraordinarily  stable  towards  alkalis ;  the 
latter  class  of  compound  is  decomposed  by  heating  with  mineral 
acids  in  the  sense  of  the  equation  CHBz(S0c>,NEtPh)9-f3H20  — 
CH2Bz*S03H  +  H2S04  4~  2NHEtPh.  ^  C.  S. 

Dehydration  of  Formic  Acid  Solutions.  D.  C.  Jones 
(J .  Soc.  Chem.  Ind .,  1919,  38,  362 — 363t). — It  is  shown  that,  in 
spite  of  previous  statements  to  the  contrary,  phosphoric  oxide  can, 
be  used  satisfactorily  for  the  dehydration  of  concentrated  solutions 
of  formic  acid.  The  conditions  to  be  observed  are  that  the  calcu¬ 
lated  quantity  of  phosphoric  oxide  necessary  to  combine  with 
the  water  present  in  the  formic  acid  be  added  gradually,  the  mix¬ 
ture  being  well  cooled  and  shaken  during  the  addition.  The 
formic  acid  is  then  distilled  under  15 — 18  mm.  pressure,  and  can 
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readily  be  obtained  up  to  99*5%  strength.  When  excess  of  phos¬ 
phoric  oxide  is  used,  considerable  decomposition  of  the  formic  acid 
occurs. 

The  concentration  of  dilute  solutions  of  formic  acid  is  limited  by 
the  formation  of  a  constant  boiling  mixture  containing  77%  of 
acid  by  weight  and  boiling  at  107*1°.  The  composition  of  the 
constant  boiling  mixture  is  found  to  vary  to  a  considerable  degree 
with  the  pressure,  decreasing  in  formic  acid  content  with  diminish¬ 
ing  pressure,  until  at  43  mm.  it  contains  60*9%  of  formic  acid,  the 
boiling  point  being  38°.  It  is  therefore  possible  to  obtain  concen¬ 
trated  from  dilute  formic  acid  by  concentrating  up  to  the  constant 
boiling  mixture  at  atmospheric  pressure,  and  then  continuing  the 
distillation  at  low  pressure,  a  separation  into  very  concentrated 
formic  acid  and  the  more  dilute  constant  boiling  mixture  being 
obtained.  E.  H.  R. 


Preparation  of  Anhydrides  and  Chlorides  of  Organic  Acids. 

Thomas  Harold  Durrans  and  A.  Boake,  Roberts  &  Co.,  Ltd. 
(Brit.  Pat.,  131379;  addition  to  Brit.  Pat.,  128282). — Organic 
acid  anhydrides  or  chlorides  other  than  acetic  anhydride  or 
chloride  may  be  produced  by  the  action  of  chlorine  on  a  mixture 
of  phosphorus,  preferably  red  phosphorus,  and  the  alkali  or 
alkaline  earth  salts  of  the  organic  acid,  at  temperatures  preferably 
below  50°,  and  in  proportions  falling  within  those  represented  by 
the  following  pairs  of  equations  for  the  anhydrides  and  chlorides 
respectively :  6R*C02Na  +  P  +  3C1  =  3(R*C0)90  +  Na3P03  +  3NaCl 

and  8R-C02Na  +  P  +  5C1  =  4(R*C0)20“+  Na3P04  +  SNaCl, 

3R*C02Na  +  P  +  3C1  =  3R-COC1  +  Na3P03  and  4R-C02Na+P  + 
5C1  —  4R*COCl  -f  Na3P04.  G.  F.  M. 

The  Action  of  Grignard  Reagents  on  the  Esters  of  certain 
Dicarboxylic  Acids.  Harry  Hepworth  (T.,  1919,  115, 

1203—1210). 


Oxidation  of  Muconic  Acid.  Synthesis  of  Mucic  Acid. 

Robert  Behrend  and  George  Heyer  (. Annalen ,  1919,  418, 
294 — 316). — Of  the  three  configurative  formulae  possible  for 
muconic  acid,  formula  I  is  the  most  probable,  since  the  only  tar- 


co2h-ch 

HC'CH 


HC-C02H  hoco2h 

HC-CH  BC-CH 


HC-CCLH  COoH’CH  HO-COJff 

(I.)  (II.)  (III.) 


taric  acid  produced  by  oxidation  with  permanganate  is  r- tartaric 
acid ;  formic,  carbonic,  oxalic,  mucic,  and  other  unidentified  acids 
are  also  formed,  but  the  absence  of  tartaric  acid  is  definitely 
ascertained. 

Mucic  acid  is  obtained  in  yields  up  to  36*5%  of  the  theoretical 
by  oxidising  a  neutral  solution  of  sodium  muconate  with  sodium 
chlorate  in  the  presence  of  a  little  osmium  tetroxide  and  a  few 


i.  522 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


drops,  of  acetic  acid  (compare  Hofmann,  Ehrhart,  and  Schneider, 
A.,  1913,  ii,  609),  r-idosaccharic  acid  being  also  formed  in  about 
2%  of  the  theoretical  yield.  The  latter  acid  forms  a  characteristic 
copper  salt,  C6H808Cu,2H20,  microscopic  prisms  which  become 
deep  blue  by  prolonged  heating  at  120°,  and  a  phenylhy  dr  azide, 
C-^H^OgN^  faintly  yellowish -white,  crystalline  powder,  m.  p. 
217 — 218°  (decomp.).  C.  S. 

Reactions  between  Potassium  Sulphate  and  Tartaric  Acid 
under  Various  Conditions.  Behaviour  of  Potassium 
Hydrogen  Sulphate  with  Alcohol.  Arturo  Borntrakger 
( Annali  Ghim .  Appl .,  1919,  12,  1 — 23). — The  readiness  with  which 
the  system  (K2S04  +  C4H606)  is  converted  into  the  system 
(KHS04  +  C4H5K06)  when  evaporated  with  alcohol  was  shown  by 
Bussy  and  Buignet  (J .  Pharm .  Ghim.,  1865,  [v],  2,  8).  When 
aqueous  solutions  containing  equivalent  .quantities  of  potassium 
hydrogen  sulphate  and  potassium  hydrogen  tartrate  are  evaporated, 
potassium  sulphate  and  tartaric  acid  are  first  formed.  On  con¬ 
tinuing  the  evaporation,  potassium  hydrogen  tartrate  is  deposited, 
and  this  subsequently  reacts  with  the  potassium  hydrogen  sulphate 
in  solution  to  form  potassium  sulphate  and  tartaric  acid.  Hence 
the  two  systems  (K2S04  +  C4H606)  and  (KHS04  -f  C4H~,0(K)  appears 
to  behave  in  an  identical  manner  under  these  conditions.  When 
the  evaporation  is  continued  to  the  end,  a  dry  mixture  of  potassium 
sulphate  and  tartaric  acid  is  obtained,  whereas  in  presence  of  free 
sulphuric  acid  the  residue  would  be  moist.  Absolutely  anhydrous 
alcohol  has  no  influence  on  potassium  hydrogen  sulphate,  but 
alcohol  containing  a  little  water  decomposes  it  slowly  and  partly 
into  the  normal  sulphate  and  free  sulphuric  acid.  On  treating 
a  dry  mixture  in  equimoleeular  proportions  of  potassium  sulphate 
and  tartaric  acid  with  ether  or  absolute  alcohol,  only  the  tartaric 
acid  is  extracted,  but  in  presence  of  alcohol  containing  a  little 
water,  a  partial  reaction  takes  place,  with  the  formation  of 
potassium  hydrogen  tartrate  and  potassium  hydrogen  sulphate, 
and  the  latter  is  subsequently  partly  decomposed  into  the  normal 
sulphate  and  free  sulphuric  acid.  Similar  reactions  are  observed 
when  solutions  of  the  two  substances  in  equimoleeular  proportions 
are  evaporated  prior  to  the  treatment  with  ether,  absolute  alcohol, 
or  alcohol  containing  a  little  water.  [See  also  J.  Soc.  Ghem.  Ind., 
1919,  839a.]  C.  A.  M. 

Crystalldgraphy  of  the  Compound  of  Nickel  Dichromate 
and  Ethylenediamine,  NiCr207,3C2H4(NH2)2.  Giuseppina 
Chiavarino  ( Riv .  min.  crist.  Ital.,  1917,  40,  82—85). — This  salt 
is  monoclinic;  complete  crystallographic  data  are  given. 

Chemical  Abstracts. 

Crystallography  of  the  Compounds  of  Nickel  and 
Magnesium  Tetrathionate  Octahydrates  with  Hexa¬ 
methylenetetramine.  C.  Perrier  (Riv.  mm.  crist .  Ital.,  1916, 
47,  22 — 30). — The  salts  of  the  formula  BS4O0,2C6H12N4,8H2O, 


ORGANIC  CHEMISTRY. 


i.  523 


where  R  — Mg  or  Ni,  are  monoclinic;  complete  crystallographic 
data  are  given.  The  isomorphism  of  magnesium  and  nickel  in 
other  compounds  is  discussed,  and  the  closeness  of  their  molecular 
volumes  is  pointed  out.  Chemical  Abstracts. 

Crystallography  of  Compounds  of  Lithium  Mercuric 
Haloids  with  Hexamethylenetetramine.  E.  Quercigh  (Biv. 
min ,  crist .  Ital .,  1916,  47,  30 — 39). — The  salt 

2LiCl,HgCl2,2C6H12N4,8H20 

is  monoclinic,  the  corresponding  bromide  triclinic,  and  the  iodide 
rhombic.  Full  crystallographic  data  are  given. 

Chemical  Abstracts. 

The  Melting  Points  of  the  Substituted  Amides  of  the 
Normal  Fatty  Acids.  Philip  Wilfred  Robertson  (T.,  1919, 
115,  1210—1223). 

Action  of  Alkaline  Solutions  of  Bromine  on  Acid  Amides. 

Hans  Odenwald  ( Annalen ,  1919,  418,  316 — 341). — In  the  method 
previously  described  (Behrend  and  Odenwald,  this  vol.,  i,  70)  for 
the  preparation  of  acetylmethylcarbamide,  the  yield  falls  from 
75%  to  zero  in  the  presence  of  an  excess  (15 — 20%)  of  alkali  over 
the  amount  (1  mol.)  required  to  react  with  the  acetamide  (1  mol.) 
and  bromine  (0*55  mol.).  The  cause  of  this  has  now  been  investi¬ 
gated.  In  a  series  of  experiments,  acetamide  (1  mol.)  was  dis¬ 
solved  in  bromine  (0*5 — 2*0  mols.),  and  the  solution  was  treated 
with  a  quantity  of  18*7%  potassium  hydroxide  solution  (1*2— 4*8 
mols.)  20%  in  excess  of  the  amount  required  to  combine  with  the 
bromine.  Carbon  dioxide,  ammonia,  and  methylamine  were 
detected  in  all  experiments ;  the  amounts  of  these  and  of  unchanged 
acetamide,  in  the  experiments  with  less  than  1*5  mols.  of  bromine, 
account  for  0*47 — 0*49  mol.  of  acetamide.  With  1*5  mols.  of 
bromine,  acetylmethylcarbamide  (0*078  mol.)  was  detected,  but 
not  acetamide,  and  in  the  experiment  with  2  mols.  of  bromine 
neither  acetamide  nor  acetylmethylcarbamide  could  be  detected, 
and  the  amount  of  carbon  dioxide  formed  corresponded  with  only 
0*3  mol.  of  acetamide.  In  all  experiments,  the  balance  of  the 
acetamide  was  converted  into  products  which  could  not  be 
identified ;  the  products  were  unsuccessfully  examined  for  the 
presence  of  acetonitrile,  methyl  alcohol,  hydrogen  cyanide, 
s-dimethylcarbamide,  and  methylcarbamide,  but  very  small  quanti¬ 
ties  of  dibromomethylamine  and  of  nitrogen  (about  0*03  mol.) 
were  detected.  The  author  is  of  opinion  that  the  methylcarbamide 
in  alkaline  solution  reacts  with  acetamide  either  not  at  all  or  very 
much  more  slowly  than  in  acid  solution;  instead  of  forming  acetyl¬ 
methylcarbamide,  it  decomposes  into  carbon  dioxide  and  methyl- 
amine,  and  the  latter  reacts  more  rapidly  than  acetamide  with  the 
hypobromite. 

With  the  hope  of  obtaining  less  volatile  products  of  reaction, 
the  behaviour  of  an  alkaline  solution  of  bromine  with  uovaler- 
amide  has  been  examined.  In  an  experiment  with  ^ovaleramide 

y *  2 


l.  524 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


(0*5  mol.),  bromine  (0*25  mol.),  and  10%  potassium  hydroxide  solu¬ 
tion  (0*6  mol.),  the  products  were  carbon  dioxide  (0*23  mol.), 
dibromozsobutylamine  (0*09  mol.),  ammonia  and  ^sobutylamine 
(0*02  mol.);  these  and  unchanged  isovaleramide  (0*32  mol.)  account 
for  the  whole  of  the  amide.  The  reaction  proceeds  according  to 
the  equation  C4H9-CO-NH2  +  Br2+  2KOH  -  C4H9-NH2  +  C02  + 
2KBr+IL>0,  but  the  author  has  been  unable  to  discover  what  is 
the  fate  of  the  «’sobutylamine. 

It  is  possible  that  a  loss  of  acetamide  occurs  in  the  first  experi¬ 
ments  during  the  evaporation  of  solutions.  One  gram  of  different 
amides  has  been  evaporated  to  dryness  with  20  c.c.  of  water,  heated 
on  the  water-bath  for  half  an  hour,  and  again  evaporated  with 
20  c.c.  of  water;  the  losses  were,  with  acetamide  0*95  gram,  with 
propionamide  0*36  gram,  with  tsobutyramide  0*10  gram,  and  with 
isovaleramide  nil. 

It  is  quite  immaterial  in  what  order  acetamide  (1  mol.),  isovaler- 
amide  (1  mql.),  bromine  (1  mol.),  and  aqueous  potassium  hydr¬ 
oxide  (2  mols.)  are  mixed  together;  the  products  of  the  reaction 
are  always  the  same,  namely,  about  equal  quantities  (molecular) 
of  ?’sovaleryk*sobutylcarbamide  and  acetylisobutylcarbamide, 
together  with  a  small  quantity  of  acetylmethylcarbamide ;  it  is 
remarkable  that  the  fourth  possible  product,  fl'sovalerylmethyl- 
carbamide,  could  not  be  detected.  Analogous  results  are  obtained 
with  acetamide  and  propionamide,  and  with  acetamide  and 
?’sobutyramide. 

A  cetylhohutyl  carbamide,  C7H140?N2,  forms  long,  six-sided 
leaflets,  m.  p.  109 — 114°,  and  acetylisopropylcarbamide ,  hexagonal 
crystals,  m.  p.  68 — 72°,  which  become  superficially  oily  after  long 
keeping.  C.  S. 

The  Constitution  of  Carbamides.  X.  The  Behaviour  of 
Urea  and  of  Thiourea  towards  Diazomethane  and  Diazo¬ 
ethane  respectively.  The  Oxidation  of  Thiourea  by 
Potassium  Permanganate.  Emil  Alphonse  Werner  (T.,  1919, 
115,  1168—1174). 

Some  Cases  of  Solubility  Influence.  I.  Compounds  of 
Thiosinnamine  [Allylthiocarbamidel  Existing  in  Aqueous 
Solution.  G.  Bargellini  (Gazzetta,  1919,  49,  i,  175 — 191). — 
Cryoscopic  investigation  of  solutions  containing  thiocarbamide  or 
allylthiocarbamide,  together  with  either  sodium  salicylate  or 
resorcinol  or  antipyrine,  leads  to  anomalous  results  which  are  ex¬ 
plainable  on  the  assumption  that  compounds  between  the  different 
pairs  of  solutes  are  formed  in  solution.  None  of  these  compounds 
has  been  separated  in  the  solid  condition.  T.  H.  P. 

The  Rotatory  Powers  of  the  Amides  of  Several  a-Hydroxy- 
acids  of  the  Sugar  Group.  C.  S.  Hudson  and  Shigeru  Komatsu 
(/.  Amer.  Chem.  Soc .,  1919,  41,  1141 — 1147). — The  generalisations 
announced  in  an  earlier  paper,  based  largely  on  Weerman’s  work 
(A.,  1918,  i,  292),  have  been  amplified  and  extended  by  further 
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and  more  trustworthy  data.  The  material  examined  makes  it 
possible  to  calculate  the  molecular  rotation  due  to  each  active 
carbon  atom  in  a  number  of  series  by  the  method  already  employed 
in  the  case  of  certain  phenylhydrazides  (A.,  1917,  i,  318).  The 
following  table  gives  the  values  as  far  as  it  is  possible  to  deter¬ 
mine  them,  the  sign  of  the  rotation  being  for  the  isomeride  which 
has  the  hydroxyl  group  attached  to  the  particular  carbon  atom 
placed  to  the  right  of  the  formula,  written  vertically,  with  the 


amide  group  at  the  top. 

4-C  series  Pentonic 

Hexonic 

Heptonic 

Hexaric 

Carbon,  diamide. 

amides. 

amides. 

amides. 

diamides. 

a .  +7880 

+  4450 

+  4725 

+  4585 

+  3925 

a .  — 

-2315 

-1465 

-1960 

-1385 

7 .  — 

+  575 

+  95 

— 

5  .  — ■ 

— 

-205 

-420 

— - 

The  values  for  the  0-  and  y-carbon  atoms  in  the  series  of  pentonic 
amides  are  probably  untrustworthy,  as  they  depend  on  a  value  of 
the  rotation  of  fZ-xylonamide  which  is  doubtful. 

It  is  interesting  to  note  how  the  sign  of  the  rotation  alternates 
from  carbon  to  carbon,  and  how  much  the  rotation  of  the  whole 
molecule  depends  on  the  configuration  about  the  a-  and  0-carbon 
atoms.  The  table  also  illustrates  the  principle  of  optical  super¬ 
position  in  the  sugar  group. 

The  amides  prepared  by  the  authors  themselves,  usually  by  the 
action  of  ammonia  on  the  lactones,  are  as  follows,  the  values  of 
[a]o  being  for  aqueous  solutions:  eZ-galactonamide,  m.  p. 
172 — -172*5°,  [cc]d  +30*2°;  eZ-gluconamide,  m.  p.  143 — 144°, 
[a]£° +31*2°;  d-gulonamide,  m.  p.  122 — 123°,  [a]^  +15*2°; 
^-mannonamide,  m.  p.  172 — 173°,  [a]o°  —17*3°;  a-d-glucohepton- 
amide,  m.  p.  134*5°,  [a]o  +10*6°;  0-<Z-glucoheptonamide,  m.  p. 
158°,  [a]o  —30*2°;  a-d-galaheptonamide,  m.  p.  206°,  [ajD+14-30; 
Z-arabonamide,  m.  p.  135 — 136°,  [a]™  +37*5°;  Z-ribonamide,  m.  p. 
137 — 138°,  [a]o  —16*4°;  eZ-mannosaccharodiamide,  m.  p. 
188—189*5°  (decomp.),  [a]£°  —  24*5°;  ^Z-saccharodiamide,  m.  p. 
172—173°,  [a]Xj°  +13*3°.  J.  C.  W. 


The  Amide  of  a-eZ-Mannoheptonic  Acid.  P.  S.  Hudson  and 
K.  P.  Monroe  (•/.  Amer.  Chem.  Soc.,  1919,  41,  1140 — 1141). — 
This  amide  was  first  obtained  by  Fischer  by  the  action  of  hydrogen 
cyanide  on  ^-mannose,  but  it  is  not  easy  to  purify  it  if  made  in 
this  way.  A  better  method  is  the  action  of  ammonia  on  a  solu¬ 
tion  of  a-cZ-mannoheptonolactone  in  50%  alcohol.  a-d -Manno- 

heptonamide  (annexed 

H  H  OH  OH  H 

-c*co*nh2 

OH 


OH*CH2*C - C - 1 


-O 


OH  OH  H  H 


formula)  has  m.  p. 
193—194°  and  [a]g> 
+  28*0°,  the  molecular 
rotation  being  almost  the 
same  as  that  of  ^/-galacton- 
amide  and  Z-arabonamide,  in  which  the  configuration  of  the  mole¬ 
cule  with  regard  to  the  a-,  0-,  and  y-carbon  atoms  is  the  same. 

J.  c.  w. 
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Preparation  of  Cyanogen  Chloride.  W.  L.  Jennings  and 
W,  B.  Scott  (/.  Amer.  Chem.  Soc.,  1919,  41,  1241—1248). — The 
authors  review  the  history  of  cyanogen  chloride,  and  report  that 
the  most  suitable  reaction  for  its  preparation  is  that  of  chlorine 
on  an  alkali  cyanide.  Water  is  necessary  in  this  reaction,  but  its 
amount  must  be  restricted,  otherwise  too  much  heat  is  developed 
and  some  of  the  product  is  polymerised.  The  best  procedure  is 
as  follows.  Finely  powdered  sodium  cyanide  is  mixed  with  2%  of 
its  weight  of  water  and  just  sufficient  carbon  tetrachloride  to  pre¬ 
vent  the  mass  from  becoming  pasty.  The  mixture  is  cooled  to 

—  5°  and  submitted  to  the  action  of  a  current  of  well-washed 
chlorine,  so  regulated  that  the  temperature  is  maintained  at  about 

—  3°.  The  flask  is  connected  with  a  calcium  chloride  tube  and 
then  a  U-tube  immersed  in  a  freezing  mixture,  and  when  absorp¬ 
tion  is  complete,  as  indicated  by  a  bubbler  at  the  final  exit,  the 
temperature  is  allowed  to  rise  to  10°,  and  finally  to  28°,  so  as  to 
distil  the  cyanogen  chloride.  The  crude  product  is  usually  of  a 
yellow  colour  through  dissolved  chlorine,  but  this  is  removed  by 
freezing  or  by  leaving  the  liquid  over  mercury  in  a  sealed  tube. 
The  yield  is  almost  quantitative,  and  there  are  no  risks  of 
explosion. 

Pure  cyanogen  chloride  is  a  colourless  liquid,  b.  p.  13°/ 748  mm., 
m.  p.  —5°  to*  —6°,  and  does  not  polymerise.  The  presence  of 
traces  of  hydrogen  chloride,  however,  induces  polymerisation,  and 
if  suspected  should  be  counteracted  by  treatment  with  lime. 

J.  C.  W. 

Preparation  of  Cyanogen  Chloride  by  Held’s  Method. 

Ch.  Mauguin  and  L.  J.  Simon  (Conipt,  rend.,  1919,  169, 
383—386). — Held’s  method  for  preparing  cyanogen  chloride  from 
potassium  cyanide  and  chlorine  (A.,  1898,  i,  547)  gives  good  results 
only  if  the  proportion  of  zinc  sulphate  added  is  that  required  by 
the  equation  4KCN  +  Zn80i=Zn(CN)2,2KCN  +  K2S04,  a  yield  of 
80%  being  then  obtained.  Methods  for  controlling  the  purity  of 
the  product  are  described.  T.  H.  P. 

Compounds  of  Univalent  Nickel.  II.  I.  Bellucci  (Gazzetta, 
1919,  49,  ii,  70 — 81.  Compare  A.,  1914,  i,  260;  also  Tschugaev 
and  Chlopin,  A.,  1914,  ii,  660).— The  aqueous  solution  of  red 
potassium  nickelocyanide,  K2Ni(CN)3,  prepared  by  gradual  addi¬ 
tion  of  alkali  metal  amalgam  to  the  aqueous  solution  of  the  yellow 
nickelocyanide,  K2Ni(CN)4,  in  an  atmosphere  of  hydrogen,  readily 
assumes  the  original  yellow  colour,  oxidation  being  effected  either 
by  atmospheric  oxygen,  or  by  aqueous  oxygen  with  liberation  of 
the  hydrogen,  or  by  an  oxidising  agent  such  as  hydrogen  peroxide. 
The  red  solution  may  be  preserved  from  appreciable  oxidation  for 
some  days  by  employing  boiled  water  in  its  preparation  and  by 
adding  concentrated  potassium  hydroxide  solution  to  the  liquid 
and  covering  the  latter  with  a  layer  of  light  petroleum. 

Oxidation  of  the  red  nickelocyanide  by  means  of  hydrogen  per¬ 
oxide  in  absence  of  alkali  cyanide  takes  place  according  to  the 
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equation,  4K2Ni(CN)3  +  2H202  -  3K2Ni(CN)4  +  Ni(OH)2  +  2KOH. 
Further,  when  an  aqueous  solution  of  the  pure,  red  nickelocyanide 
is  boiled  for  some  time  in  a  reflux  apparatus  in  a  stream  of 
hydrogen,  metallic  nickel  is  precipitated,  and  the  yellow  nickelo¬ 
cyanide  remains  in  the  solution,  the  proportions  of  the  total  nickel 
in  precipitate  and  solution  being  very  nearly  1 : 3  (actually 
1:3*16):  4K2Ni(CN)3  +  2H20  =  3K2Ni(CN)4  +  Ni  +  2KOH  +  H2;  the 
same  reaction  occurs,  only  far  more  slowly,  at  the  ordinary 
temperature.  Such  separation  of  metallic  nickel  from  a  compound 
of  univalent  nickel  may  be  represented  by  the  scheme,  2NP — >- 
Ni7/  +  Ni,  and  is  analogous  to  the  separation  of  copper  from  a 
cuprous  salt  with  formation  of  a  cupric  salt,  2Cur — >Cuff +  Cu. 

T.  H.  P. 

Production  of  Aromatic  Nitrocompounds.  Ferdinand 

Gros  &  Bouchardy  and  Lucien  Jean  Joseph  Perruche  (Brit. 
Pat.,  131982). — Aromatic  nitro-compounds  are  prepared  by  pass¬ 
ing  oxygen,  air,  or  ozonised  air,  preferably  under  pressure,  into  a 
mixture  of  the  substance  to  be  nitrated  with  liquid  nitrogen  per¬ 
oxide  and  traces  of  water,  the  temperature  being  maintained  at 
0 — 20°.  Nitric  acid  is  first  produced  according  to  the  equation 
NA  +  H20  q  -0  =  2HN03,  and  instantly  reacts  with  the  aromatic 
compound,  regenerating  water,  and  the  cycle  of  operations  is  re¬ 
peated  until  the  reaction  mixture  contains  only  the  nitro-com- 
pound,  nitric  acid,  and  the  excess  of  nitrogen  peroxide  used;  the 
last  is  recovered  by  distillation  or  by  a  current  of  hot  air.  The 
nitro-compound  may  then  be  isolated  after  neutralising  the  nitric 
acid,  or  it  may  be  further  nitrated  by  treating-  the  residual  mix¬ 
ture  with  sulphuric  acid.  If  necessary,  the  violence  of  the  nitra¬ 
tion  may  be  moderated  by  adding  to  the  reaction  mixture  an  inert 
diluent,  such  as  carbon  tetrachloride,  before  admitting  the  oxygen. 

G.  F.  M. 

Preparation  of  A-Monoalkyl  Derivatives  of  certain 
Aromatic  Compounds.  Arthur  Lapworth  and  Levinstein,  Ltd. 

(Eng.  Pat.,  132555).— Benzylidene  derivatives  of  ^-substituted 
monoamines  or  of  other  monoamines  of  the  benzene  and  naphthalene 
series  substituted  bv  indifferent  groups  in  the  nucleus,  which  either 
as  amines  or  as  alkylamines  do  not  react  with  benzaldehyde  in 
the  presence  of  acids  to  form  amino-derivatives  of  triarylmethanes, 
are  treated  in  the  absence  of  alkali  with  alkyl  sulphates  or  alkyl 
esters  of  benzenesulphonic  acid.  The  products  are  hydrolysed  and 
the  A-mono  alkylary  1  amine  is  separated  from  the  mixture. 
Examples  of  the  process  are  described  in  relation  to  the  benzyl¬ 
idene  derivatives  of  />aminophenol,  p-toluidine,  and  l-bromo-2- 
naphthylamine.  The  benzylidene  compound  is  dissolved  in  boil¬ 
ing  benzene,  the  pure  alkylating  agent,  such  as  methyl  sulphate, 
is  added,  and  the  mixture  boiled  for  some  hours.  The  product  is 
hydrolysed  by  the  addition  of  hydrochloric  acid  and  a  little  water, 
the  benzaldehyde  and  benzene  are  removed  by  distillation  with 
steam,  the  A-alkylated  base  is  liberated  from  the  residue  and 
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separated  from  the  other  products  in  any  suitable  manner,  for 
example,  by  conversion  into  the  nitroso-compound.  J.  F.  B. 

Preparation  of  Diphenylamine.  Homer  Rogers  and  E.  J.  du 

Pont  de  Nemours  &  Co.  (U.S.  Pat.  1314538). — The  condensa¬ 
tion  of  aniline  to  diphenylamine  is  effected  by  heating  the  aniline 
in  the  presence  of  water  and  a  catalyst  consisting  of  a  substance 
containing  bromine.  J.  F.  B. 

/3-Naphthylmethylamine .  Gilbert  T.  Morgan  and  Frederick 
Page  Evans  (T.,  1919,  115,  1140 — 1145). 

The  Oxidation  of  Phenol  Derivatives.  Cyril  Norman 
Hinshelwood  (T.,  1919,  115,  1180 — 1188). 

Oxidation  of  Phenols  by  Gaseous  Oxygen  and  the 
Catalytic  Effect  of  Metals.  F.  W.  Skirrow  ( Canadian  Chem .  «/., 
1919,  3,  292 — 294). — The  oxidation  which  takes  place  when 
o-cresol  or  a  solution  of  cresol  in  benzene  is  brought  into  contact 
with  air  or  oxygen  in  the  presence  of  copper  was  measured  by 
connecting  the  tube  containing  the  reacting  substances  with  a 
mercury  manometer  and  recording  the  rate  of  absorption  by  the 
fall  in  pressure.  It  was  found  that  there  was  an  initial  period 
during  which  there  was  little,  if  any,  absorption.  In  a  blank 
experiment  in  which  the  air  in  the  tube  was  replaced  by  nitrogen, 
no  absorption  occurred,  and  the  cresol  in  the  tube  did  not  darken 
even  after  three  years’  exposure  to  light.  In  another  series  of 
experiments,  the  flask  containing  the  benzene  solution  of  cresol 
and  the  copper  was  connected  with  a  gas  burette  containing  oxygen 
saturated  with  benzene  over  mercury,  and  the  decrease  in  the 
volume  was  measured  in  the  usual  way.  Here,  too,  the  initial 
delay  in  the  absorption  was  noticed,  and  this  was  attributed  either 
to  the  presence  of  a  substance  retarding  the  oxidation  or  to  the 
necessity  of  the  formation  of  a  catalytic  compound.  In  support 
of  the  former  view  was  the  fact  that  the  oxidation  proceeded  more 
consistently  when  the  oxygen  derived  from  potassium  chlorate  was 
replaced  by  electrolytic  oxygen  freed  from  all  traces  of  ozone. 
Green  crystals  containing  44*9%  of  copper  (after  drying  at  100°) 
were  present  in  the  dark  liquid  after  the  oxidation.  As  this 
amount  of  copper  does  not  correspond  with  the  composition  of  any 
of  the  probable  compounds,  it  is  possible  that  the  benzene  ring  is 
broken  during  the  absorption.  A  similar  oxidation  was  observed 
in  the  case  of  phenol,  but  more  slowly  than  with  o-cresol,  and  here 
too  the  initial  stage  of  very  slow  absorption  was  present.  [See 
also  J.  Soc .  Chem.  Ind.>  1919,  812a.]  C.  A.  M. 

Chloropicrin.  I,  John  Addyman  Gardner  and  Francis 
William  Fox  (T.,  1919,  115,  1188—1194). 

Crystallography  of  Ammonium  Picrate  and  of  Potassium 
Trithionate.  Herbert  E.  Merwin  (J.  Washington  Acad.  Sci.y 
1919,  9,  429—431). — The  orthorhombic  crystals  of  ammonium 
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picrate  are  tabular,  acicular,  or  granular  in  habit.  Optical  con¬ 
stants  are  given;  refractive  indices  (Na)  a  =  1*508,  0  =  1*872, 
y  — 1-908.  There  is  a  change  in  the  optic  axial  plane  for  different 
colours,  and  at  wave-length  541  the  crystals  are  optically  uni¬ 
axial.  Blades  of  potassium  trithionate  crystallised  from  a  hot 
saturated  solution  show  a  slight  variation  in  the  angles  of  the 
prism.  Optical  constants  are  given;  refractive  indices  (Na) 
o  =  l*4934,  0  =  1*5641,  y  =  l*602.  L.  J.  S. 

Mercury  Mercaptide  Nitrites  and  their  Reaction  with  the 
Alkyl  Iodides.  VII.  Chain  Compounds  of  Sulphur  ( continved ). 
Sir  Prafulla  Chandra  Ray  and  Prafulla  Chandra  Guha  (T., 
1919,  115,  1148—1155). 

The  Electrolytic  Reduction  of  Phenylacetic  Acid.  C.  Marie, 

R.  Marquis,  and  Birckenstock  {Bull.  Soc.  chim .,  1919,  [iv],  25, 
512 — 516). — Phenylacetic  acid  can  be  reduced  by  electrolytic 
methods  in  a  sulphuric  acid  solution,  using  a  lead  cathode.  The 
yield  is  small,  owing  to  a  portion  of  the  phenylethyl  alcohol  formed 
combining  with  the  sulphuric  acid  and  being  subsequently  oxidised 
at  the  anode.  The  only  portion  of  the  alcohol  which  escapes  this 
destruction  is  that  which,  at  the  moment  of  its  formation,  com¬ 
bines  with  the  excess  of  phenylacetic  acid  present.  W.  G. 

Syntheses  of  Naphthyl-lactic  and  Naphthylcinnamic  Acids . 

l.  0-Phenyl-0-a-naphthyl-lactic  Acid  and  0-a -Naphthylcinn¬ 
amic  Acid.  Remo  de  Fazi  ( Gazzetta ,  1919,  49,  i,  242 — 251). — 
P-Phenyl-fi-a-naphthyldactic  add ,  C10H7*CPh(OH)*CH2,CO2H, 
obtained  as  ethyl  ester  by  decomposing  by  means  of  acidified  water, 
the  complex,  C10H7,CPh(O*ZnBr)*CH2,CO2Et,  formed  by  the  inter¬ 
action  of  phenyl  a-naphthyl  ketone  and  ethyl  bromoacetate  in 
presence  of  zinc  dust,  crystallises  in  slender,  colourless,  silky  needles 
of  peculiar  odour,  m.  p.  188 — 189°,  and  with  concentrated  sulphuric 
acid  in  the  cold  gives  a  transitory,  green  coloration  changing  to 
reddish-brown.  Its  ethyl  ester  forms  tufts  of  slender,  white 
needles,  m.  p.  95 — 96°,  and  gives  the  same  colorations  with 
sulphuric  acid  as  the  free  acid. 

fi-a-N  aphthyldnnamic  add ,  C10H7,CPhICH*CO2H,  obtained  as 
ethyl  ester  by  dehydrating  ethyl  0-phenyl-0-a-naphthyl-lactate  in 
benzene  solution  by  means  of  phosphoric  oxide,  forms  silky,  white 
needles,  m.  p.  219 — 220°.  With  concentrated  sulphuric  acid  it 
first  gives  a  transitory,  emerald-green  coloration,  and  then  dissolves 
to  a  reddish-brown  solution  with  a  green  fluorescence;  on  addition 
of  water,  the  acid  solution  becomes  yellow  and  yields  a  precipitate, 
which  is  probably  the  corresponding  indone.  The  ethyl  ester 
forms  a  pale  yellow  oil,  b.  p.  278 — 281°/ 2  mm.,  or  shining  needles, 

m.  p.  69 — 71°  ( ?),  and  with  concentrated  sulphuric  acid  gives  a 
transitory,  green  coloration,  rapidly  changing  to  reddish-brown. 

T.  H.  P. 

Asymmetric  Replacement  in  the  meta- Series .  I.  William 
Henry  Gough  and  Jocelyn  Field  Thorpe  (T.,  1919,  115, 
1155—1164). 
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Some  Factors  bearing  on  1  : 6- Addition.  Tenney  L.  Davis 
(/.  Artier.  Chem.  Soc .,  1919,  41,  1132 — 1140). — In  all  the  eases  in 
which  addition  in  the  1 : 6 -position  has  been  observed,  the  un¬ 
saturated  compound  has  also  had  an  ethylenic  linking  in  the  3 : 4- 
position  (compare  Straus,  A.,  1910,  i,  119).  The  author  has  now 
synthesised  the  compound  (I)  without  this  disturbing  element,  but 
finds  that  it  is  abnormal  in  behaviour.  When  reduced,  for  ex- 
ample,  it  was  expected  to  yield  a  ketone,  thus : 

CHPh:CH-0HPh-CH2-C:O  ch2 — CO 

OH  -«20  CHPh'CH'CHoPh’ 

(I) 


but  it  could  not  be  reduced  either  by  zinc  and  acetic  acid  or  sodium 
amalgam. 

Phenyl  styryl  ketone  is  condensed  with  methyl  or  ethyl  malonate 
(Kohler,  A.,  1911,  i,  984),  the  esters  are  hydrolysed,  and  the 
ketonic  acid  is  reduced  by  means  of  sodium  amalgam.  Two  by¬ 
products  of  the  reduction  are  mentioned,  namely,  fiti-diphenyl- 

valerolactone ,  0<gr  Qjj^CHPh.  needles,  m.  p.  113 — 114°, 

2 

and  S-hydroxy-pS-diphenylbutane-aa-dicarboxylic  acid, 
0H-CHPh-CH2*CHPh-CH(C02H)2,2H20, 
nodules  of  stout  needles,  m.  p.  190 — 195°  (decomp.),  but  the  chief 
product  is  ti-hydroxy-fih-diphenylvaleric  acid ,  which  crystallises 
with  0‘5H2O,  in  needles  from  benzene  or  pearly  flakes  from  alcohol, 
m.  p.  154 — 154*5°.  When  boiled  with  acetic  anhydride  and  a 

little  sulphuric  acid,  this  compound  changes  into  the  desired  un¬ 
saturated  acid,  accompanied  in  one  experiment  by  an  internal 


m.  p.  92 — 94°. 


ester  o<OHPh‘CH^CHPh‘°H»‘CO>0 
ester,  u\C0-CH2-CHPh-CH2-CHPh'^J’ 

Pd-Diphenyl-ky-butene-cL-carboxylic  acid  (I)  crystallises  from 
benzene  in  colourless,  rhombic  needles,  m.  p.  124 — 125°,  and  forms 
a  methyl  ester,  clusters  of  stout  needles,  m.  p.  47 — 48°,  which 
reacts  with  magnesium  phenyl  bromide  to  form  the  carbinol , 
CHPh:CH-CHPh'CH2;CPh2-OH,  in  thin  needles,  m.  p.  138—139°. 

J.  C.  W. 


F&  The  cyclopropane  Series.  V.  E.  P.  Kohler  andL.L.  Steele 
(J.  Amer.  Chem.  Soc.,  1919,  41,  1093 — 1105.  Compare  A.,  1917, 
i,  566—570;  1918,  i,  72;  this  vol.,  i,  404). — All  the  cyclopropane 
derivatives  described  in  the  earlier  papers  have  had  two  carboxyl 
groups  (or  ester  groups)  attached  to  one  of  the  ring  carbon  atoms. 
The  authors  have  now  attempted  to  prepare  monocarboxylic  acids 
of  this  series,  but  have  encountered  great  difficulties  before  achiev¬ 
ing  a  measure  of  success. 

In  the  first  place,  benzoylphenylcyrfopropanedicarboxylic  acid 
loses  carbon  dioxide  on  heating,  but  the  yield  of  the  monocarb¬ 
oxylic  acid  is  insignificant,  no  matter  what  modifications  of  the 
treatment  are  tried  (compare  A.,  1917,  i,  566). 

A  second  scheme  is  based  on  the  elimination  of  hydrogen  bromide 
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from  an  a-bromo-ketonic  ester.  y-'p-Bromobenzoyl-P-phenylbutyric 
acid, ,  C6H4Br-C0-CH2-CHPh-CH2-C02H,  needles,  m.  p.  152—153°, 
is  prepared  by  heating  the  corresponding  malonic  acid  (A.,  1918, 
i,  72),  converted  into  the  methyl  ester,  stout  needles,  m.  p.  93°, 
and  this  is  brominated.  Methyl  y-bromo-y-'p-bromobenzoyl-fi- 
phenylbutyrate  is  obtained  in  two  forms,  chiefly  slender  needles, 
m.  p.  81 — 82°,  but  also  long,  feathery  crystals,  m.  p.  92°.  When 
it  is  heated  with  potassium  acetate  in  methyl  alcohol,  the  product 
is  not  a  cyclopropane  derivative,  but  y-'p-bromobenzoyl-fi-phenyl- 

hutyrolactone ,  ,  colourless  needles, 

m.  p.  158°.  The  same  lactone  may  be  obtained  by  the  action  of 
sodium  carbonate  on  y~bromo-y-p-bromobehzoyl-$-phenylbutyric 
acid, ,  C6H4Br-C0-CHBr-CHPh*CH2-C02H,  m.  p.  146—147°,  this 
being  formed  by  the  bromination  of  the  above  free  butyric  acid 
derivative.  In  addition,  when  this  y-bromo-acid  is  warmed  with 
phosphorus  tribromide  and  bromine,  it  yields  a  compound  which 
crystallises  in  large,  rhombic  crystals,  like  smoky  quartz,  and  is 
probably  represented  by  the  formula 

aH1Bx-G-€QBr‘CH^>CHBr. 


CO- 


The  successful  scheme  is  an  adaptation  of  Buchner’s  method  for 
preparing  cyclopropane  acids  from  pyrazolines.  ajS-TJnsaturated 
ketones  are  condensed  with  ethyl  diazoacetate  to  give  ketonic 
pyrazolines,  and  these  are  heated.  The  chief  product  is  a  pyrone, 
but  a  yield  of  about  40%  of  a  cycZopropane  derivative  may  be 
obtained  if  the  decomposition  is  carried  out  in  the  presence  of 
platinum  scrap.  In  the  preliminary  trials  of  this  scheme, 
p-bromophenyl  styryl  ketone  was  used.  When  heated  with  ethyl 
diazoacetate  at  95 — 175°,  this  yields  an  ester  which  may  be  hydro¬ 
lysed  to  b-p-bromobenzoylA-phenylpyrazole-Z-car'boxylic  acid , 

OPh’C'OO  H 

CGH4Br*CO*C<^^_-y.  2  ,  feathery  needles,  m.  p.  216 — 217° 

(decomp.),  which  changes  at  245°  into  5-p-bromobenzoylA-phenyl- 
pyr azole,  m.  p.  159°.  If  the  reaction  mixture  is  diluted  with  light 
petroleum,  however,  the  product  is  the  desired  ethyl  b-p-bromo~ 
benzoyl  A~phenylpyrazoline-3-carboxylate, 


CGH4Br-CO‘CH< 


CHPh-C-COoEt 
ii  2  , 

NH — N 


rhombic  plates,  m.  p.  150 — 154°  (decomp.).  This  loses  nitrogen 
at  170 — 200°,  changing  into  a  mixture  of  Q-p-bromophenyl-k- 
phenyl-1 :2-pyro?ie,  feathery  crystals,  m.  p.  183°,  and  a  trace  of 
ethyl  %-p-bromophenyl-2-phenylcyc\.opropane-l-carboxylate ,  needles, 
m.  p.  118—119°. 


C6H4Br-C< 


O-COCH 
CH— CPh 


C02Et-CH< 


CHPh 

CH-C6H4Br 


In  the  main  experiments,  unsubstituted  phenyl  styryl  ketone  was 
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used.  This  reacts  with  ethyl  diazoacetate  a9  above  to  form  ethyl 
5-benzoyU4:~phenylpyrazoline-3-carboxylate.  This  crystallises  in 
hexagonal  plates,  m.  p.  156 — 158°,  which  change  when  kept  for 
some  time  just  below  the  decomposition  temperature  into  an 
isomeride ,  needles,  m.  p.  102 ’5— 103°.  Both  forms,  in  alcoholic 
solution,  give  a  vivid  red  colour  with  a  trace  of  hydrogen  chloride. 
When  heated  alone  at  a  high  temperature,  the  product  consists 
almost  entirely  of  4 :  6-diphenyl-l  :2-pyrone,  yellow  plates,  m.  p. 
138 — 139°,  but  in  the  presence  of  platinum,  at  220 — 225°,  a  37% 
yield  of  ethyl  3-benzoyl-2~phenylcyc\opropane-l-carboxylate  is 
obtained.  This  crystallises  in  thin  plates,  m.  p.  103°,  is  stable  at 


300°,  and  does  not  reduce  an  acetone  solution  of  permanganate. 

CHPh 

The  free  acid ,  ,  as  obtained  by  hydrolysis  with 


aqueous-alcoholic  potassium  hydroxide  in  the  cold,  exists  in  twc 
stereoisomeric  forms,  slender  needles,  m.  p.  176°,  and  long  threads, 
m.  p.  147 — 150°,  the  latter  being  the  more  soluble  in  benzene,  and 
yielding  an  isomeric  ethyl  ester,  m.  p.  93 — 94°,  when  its  silver  salt 
is  treated  with  ethyl  iodide. 

It  is  interesting  to  compare  the  new  acid  and  ester  with 
Buchner’s  2-phenylcycfopropane-l :  3 -dicarboxylic  acid  and  the 
3-benzoyl-2-phenylcycZopropane-l :  1 -dicarboxylic  acid  of  the  earlier 
papers.  The  new  acid  is  decomposed  when  heated  with  hydro- 
bromic  acid  in  a  sealed  tube,  whereas  Buchner’s  acid  is  quite  stable. 
When  left  with  hydrogen  bromide  dissolved  in  acetic  acid,  how¬ 
ever,  it  suffers  rupture  of  the  ring  between  carbon  atoms  2  and  3, 
like  the  1 : 1 -dicarboxylic  acid,  only  more  readily,  the  product  being 
y-phenyl-a-benzylidenecrotonolactone,  thus : 


rn  h  nw^9HPh 

co2h.ch<c,HBi 


CHPh:C< 


cH:<^Ph 

coo 


(see  A.,  1917,  i,  566),  Hydrochloric  acid  under  the  same  condi¬ 
tions  gives  an  unstable  acid ,  CHPhCl*CH(C02H)*CH2Bz,  m.  p. 
131 — 132°,  which  changes  above  its  m.  p.  into  /3-benzylidenepropio- 
phenone,  CHPhICH*CH2Bz.  The  corresponding  ester,  ethyl 
$-chloro-a-phenacyl-&-phenyl  propionate,  hexagonal  plates,  m.  p. 
68 — 69°,  is  stable,  and  may  be  obtained  most  readily  by  the  action 
of  alcoholic  hydrogen  chloride  on  the  cyclic  acid  or  its  ester.  The 
cyclic  ester  also  behaves  as  an  unsaturated  compound  towards  zinc 
and  acetic  acid,  being  reduced  to  the  ester  of  y-benzoyl-j3 -phenyl- 
propionic  acid.  A  great  difference  between  methyl  3-benzoyl-2- 
phenylc?/cZopropane-l-carboxylate  and  the  1  :  1 -dicarboxylates, 
however,  lies  in  their  behaviour  towards  basic  agents.  The  latter 
are  most  easily  ruptured  between  the  carbon  atoms  1  and  3,  but 
the  new  ester  is  indifferent  to  dry  alkyloxides,  and  no  means  of 
effecting  the  same  opening  of  the  ring  have  been  found. 

w-Nitrostyrene  also  reacts  very  vigorously  with  ethyl  diazo¬ 
acetate,  but  the  primary  nitropyrazoline  loses  nitrous  acid  so 
readily  that  it  changes  spontaneously  into  ethyl  k-phenylpyrazole- 
3-carboxylate,  plates,  m.  p.  164—165°.  The  corresponding  acid, 
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OPh’CH 

C02H*C<^. _ m*  P-  252 — 253°,  changes  into  4-phenyl- 

pyrazole  when  heated  above  250°.  J.  C.  W. 


The  cycZoPropane  Series.  VI.  E.  P.  Kohler  and  W.  N. 
Jones  (J.  Amer .  Chem.  Soc .,  1919,  41,  1249 — 1263). — In  the  last 
paper  (preceding  abstract)  a  comparison  was  made  between  the 
properties  of  the  cycZopropanedicarboxylic  acid  (I)  and  the  ketonic 
acid  (II).  The  diketone  (III)  has  now  been  synthesised  and 
studied  in  the  same  manner. 


CHPh<?H-C0>H 

N3h-co2h 


CHPh< 


^H-CQPh 

X3H-CP2H 

(II.) 


CHPh< 


CH-COPh 


^CH-COPh 

(III.) 


Benzylidenediacetophenone  (Kostanecki,  A.,  1896,  i,  556)  reacts 
with  bromine  in  slightly  warmed  chloroform  to  give  two  products, 
according  to  the  proportion  of  bromine,  namely,  fi-bromo-aye-tri- 
phenylpentane-ae-dione,  COPh*CHBr*CHPh*CH2*COPh,  m.  p. 
131°  (decomp.),  and  pS-dibromo-aye-triphenylpentane-ae-dione , 
m.  p.  149°  (decomp.).  Both  substances  may  be  converted  into 
1 : 2-dibenzoyl-3-phenylcyclopropane,  the  former  by  treatment  with 
sodium  ethoxide  solution,  giving  a  modification  which  crystallises 
in  needles,  m.  p.  116°,  the  latter  by  boiling  with  alcoholic 
potassium  iodide,  giving  an  isomeride  which  has  m.  p.  151°,  but 
changes  into  the  form  with  m.  p.  116°  on  crystallisation  from 
alcohol  containing  1%  of  sodium  hydroxide.  Both  forms  of  the 
diketone  yield  the  same  monoxime,  m.  p.  144°,  and  dioxime, 
needles,  m.  p.  175°. 

The  diketone  is  remarkably  sensitive  to  reducing  agents.  When 
boiled  with  moist  alcohol  and  zinc  dust,  it  forms  the  parent  benzyl* 
idenediacetophenone,  the  ring  being  opened  at  the  point  where  it 
was  originally  closed. 

Unlike  the  ketonic  acid  (II),  the  diketone  does  not  react  with 
alcoholic  solutions  of  hydrogen  chloride  or  bromide.  With  glacial 
acetic  acid  solutions,  however,  it  behaves  like  other  cyclopropane 
derivatives  described  in  this  series  of  papers,  the  ring  being  opened 
between  the  carbon  atoms  2  and  3.  The  resulting  1: 4 -diketone 


then  loses  water  and  changes,  as  usual,  into  a  furan  derivative. 
Thus,  with  a  solution  of  hydrogen  bromide,  the  product  is  2  : 5-di- 
. .  _  XJPh!  O  CH  BrPh  .  ,  „ 


ph  e  nyl-A-a-b  romob  enzyl furan,  o< 


CPh:CH 


,  greenish-yellow 


prisms,  m.  p.  110°.  This  is  capable  of  yielding  a  number  of 
reactive  substances,  through  which  it  may  ultimately  be  converted 
into  2 : 5-diphenylfuran,  and  thus  identified.  With  potassium 
acetate  and  acetic  acid,  for  example,  it  forms  2 :  b-diphenyl-A-a- 
acetoxyb enzyl furan,  yellow  needles,  m.  p.  84°,  which  may  be 
hydrolysed  by  alcoholic  hydrochloric  acid  to  2  ib-diphenyl-A-a- 
hydroxy  benzyl  furan.  This  may  also  be  obtained  by  the  action  of 
sodium  methoxide  solution  on  the  bromobenzyl  compound.  It 


i.  534 


ABSTRACTS  OP  CHEMICAL  PAPERS. 


crystallises  in  needles,  m.  p.  105°,  and  may  be  oxidised  by  chromic 
acid  in  cold  acetic  acid  solution  to  a  product ,  C^H^O^HgO,  m.  p. 
89°,  which  readily  loses  1H20  at  110°,  or  2H20  when  boiled  with 
alcoholic  potassium  hydroxide,  methyl-alcoholic  hydrogen  chloride, 
or  acetic  anhydride  and  sodium  acetate,  giving  4rbenzoyl-2\5- 
diphenyl fur  an ,  which  crystallises  in  yellow  needles,  and  forms  a 

3- 6nwio-compound,  m.  p.  120°,  when  treated  with  bromine  in 
chloroform.  The  oxime  of  the  benzoyl  derivative  crystallises  in 
rosettes  of  needles,  m.  p.  174°,  and  readily  undergoes  the  Beck¬ 
mann  transformation  to  2  :  b-diphenylfuran-k-carboxylanUide , 

.CPh:C*CO*NHPh  iQ70  mi-  * 

0<^  I  ,  colourless  needles,  m.  p.  18  Ihis  is 

hydrolysed  by  alcoholic  potassium  hydroxide  to  the  known  2 : 5- 
diphenylfuran-4-carboxylic  acid,  m.  p.  217°,  which  changes  into 
2 : 5-diphenylfuran  when  distilled  with  zinc  dust. 

The  cyclic  diketone  reacts  with  Grignard  agents  without  rupture 
of  the  ring,  giving  ditertiary  alcohols.  3-Phenyl-l :  2 -di-diphenyU 

carbinolcyclopropane,  CHPh<^Vj^  Qp^2  Qjp  crystallises  in  clusters 

of  slender  needles,  m.  p.  183°,  and  ?>-phenyl-\  :  2 -di-a-phenyl-a-ethyh 
carbinolcyclopropane  has  m.  p.  129°. 

The  diketone  reacts  with  phosphorus  pentachloride  in  boiling 
benzene  to  form  ah-dichloro-y-benzoyLah-diphenyl-La-butene , 
CHPhCl*CHBz*CHICPhCl,  m.  p.  122°,  which  is  transformed  into 
a-chloro-y-benzoyl-ad~diphenyl~krf-butadiene ,  prisms,  m.  p.  84°, 
when  boiled  with  methyl-alcoholic  potassium  acetate.  The  latter 
compound  reacts  with  magnesium  phenyl  chloride  to  give  a-chloro - 
y~benzoyl-a8$-triphenyl-&a-butene,  CHPh^CHBz’CH^CPhCl,  in 
large,  colourless  prisms,  m.  p.  140°. 

The  action  of  bromine  in  warm  chloroform  on  the  cyclic  diketone 
is  somewhat  obscure,  but  the  product ,  C23H1802Br2,  m.  p.  129° 
(decomp.),  is  isomeric  with  the  dibromide  obtained  in  the  first 
instance  from  benzylidenediacetophenone,  since  it  yields  the  same 
compounds  when  treated  with  potassium  iodide  or  alcoholic 
potassium  acetate.  In  the  latter  reaction,  the  product  is  either 
2-bromchl :  2-dibenzoyl-Z-phenylcyclopropane,  needles,  m.  p.  122°, 
or  2-acetoxy-l :  2-dibenzoyl-Z-phenylcyclopropane,  m.  p,  159°, 
according  to  the  proportion  of  potassium  acetate  employed.  The 
latter  could  not  be  hydrolysed  to  the  hydroxy-derivative. 
Alkaline  agents  give  oily  residues,  whilst  treatment  with  alcoholic 
hydrogen  chloride  results  in  the  formation  of  2-benzoyl-Z :  5- 
diphejiylfuran ,  which  crystallises  in  plates,  m.  p.  118°,  forms  a 

4- 6romo-derivative,  m.  p.  110°,  and  may  be  reduced  by  means  of 
zinc  and  acetic  acid  to  3  \b-diphenyl-2-benzylfuran,  bright  yellow 
needles,  m.  p.  193°.  The  oxime  of  the  benzoyl  compound,  m.  p. 
152°,  suffers  the  Beckmann  transformation  to  3 ;  5 -diphenyl fur  an- 

2-car b oxy anilide,  ^Hph-=Q.C0.NHph  *  m'  P-  143  »  and  tlua  may 

be  hydrolysed  to  3  :b-diphenylfuran-2-carboxylic  acid ,  m.  p.  194° 
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(decomp.).  This  acid  yields  the  known  3 : 5-diphenylfuran  when 
distilled  with  zinc  dust  (Engler  and  Dengler,  A.,  1893,  i,  512). 

J.  C.  W. 


Condensation  o!  Ethyl  Phthalate  with  Fluorene.  Wilhelm 
Wislicenus  and  Peter  Neber  (Annalen,  1919,  418,  274 — 293). 
— A  mixture  of  fluorene  (1  mol.),  sodium  (1  atom),  and  ethyl 
phthalate  (about  1*14  mols.)  is  heated  on  the  water -bath  until  the 
sodium  has  disappeared,  and  is  then  treated,  after  cooling,  with 
benzene  and  ice,  whereby  the  sodium  derivative  of  ethyl  fluorene- 
phthaloylate  (o-carbethoxy  phenyl  fluorenyl  ketone), 

C02Et-C6H4-C(0Na):C<£6®4, 

V6I±4 


yellowish-white  needles  with  5H20,  is  obtained,  which  is  remark¬ 
ably  stable  to  boiling  dilute  alkali  hydroxide  solution.  In  aqueous 
solution  it  is  decomposed  by  carbon  dioxide  or  dilute  hydrochloric 


C  H 

acid,  yielding  the  a-modification,  C02Et’C6H4*C(0H)IC<^l6  4,  of 

o -carb  ethoxy  phenyl  fluorenyl  ketone ,  microscopic  prisms,  m.  p. 
217 — 218°;  lower  m.  p/s,  dependent  on  the  method  of  crystallisa¬ 
tion,  are  frequently  obtained  in  consequence  of  partial  conversion 
into  the  /3-modification.  The  a-modification  does  not  react  with 
ferric  chloride,  but  it  decolorises  bromine  in  alcoholic  solution  and 
forms  a  copper  derivative,  (C23H1703)2Cu,H20,  bluish-green  needles, 
m.  p.  about  180°;  by  bromination  in  chloroform  in  the  presence 
of  a  little  phosphorus  pentabromide,  it  yields  o-carbethoxy  phenyl 

Q 

9-bromo fluorenyl  ketone ,  C02Et*C6H4  •CO*CBr<^  •  ' 5  4,  colourless 

'-'6H4 


prisms,  m.  p.  190 — 191°. 

By  keeping  for  several  weeks,  the  a-modification  changes  into 

C  H 

the  stable  fi -modification,  C02Et,C6H4*C0,CH<C  *  6W4,  colourless 

leaflets  or  prisms,  m.  p.  140 — 141°.  The  change  is  effected  more 
rapidly  by  distillation  in  a  vacuum,  by  heating  at  220°,  or,  most 
simply,  by  boiling  with  alcohol.  The  conversion  of  the  /3-  into  the 
a-modification  is  effected,  through  the  sodium  derivative,  by  means 
of  alcoholic  sodium  hydroxide  solution.  The  /3-modification  does 
not  form  a  copper  derivative  and  does  not  react  with  bromine  in 
alcoholic  solution.  Both  modifications  are  remarkably  stable  to 
alkalis;  they  are  only  decomposed  by  an  excess  of  alcoholic  alkali 
at  150°,  yielding  ethyl  alcohol,  alkali  phthalate,  and  fluorene. 

By  heating  above  220°,  by  distillation  in  a  vacuum  or,  best,  by 
heating  with  potassium  hydrogen  sulphate  at  230°,  either  modifi¬ 
cation  is  converted  into  phthalylfluorene ,  yellow,  flattened  needles, 
m.  p.  204 — 206°.  To  this  substance  is  ascribed,  not  the  indanedi- 
one  formula,  but  the  asymmetric  constitution, 


9«h4 

c6h4 


>g-c<o. 


c6h4 

CO 


> 
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in  order  to  account  for  its  intense  yellow  colour,  its  easy  decom¬ 
position  by  alkalis  into  fluorenephthaloylic  acid  (p-carboxy phenyl 

fluorenyl  ketone ),  C02H*C6H4*C0*CH<^  i  6  4,  colourless  crystals, 

L/gXX^ 

m.  p.  188 — 189°  (yellow  dipotassium  salt,  C21H1203K2),  and  its 
conversion  in  boiling  alcoholic  solution  by  an  excess  of  hydrazine 
hydrate  into  fluorene  and  phthalylhy  dr  azide.  It  can  also  be  pre¬ 
pared  by  heating  a  mixture  of  phthalic  anhydride,  fluorene,  and 
anhydrous  potassium  acetate  at  200—220°. 


The  hydrazide,  NH2-NH-CO-C6H4-CO-CH<V6^4,  glassy  plates, 

prepared  by  shaking  a  suspension  of  phthalylfluorene  in  alcohol 
with  hydrazine  hydrate,  does  not  melt  below  200°  when  examined 
in  the  usual  manner,  but  melts  with  decomposition  (loss  of  water) 
when  placed  in  a  bath  heated  at  190°,  and  then  resolidifies.  When 
heated  for  half  an  hour  at  220°,  it  is  converted  into  1  -fiuorenyl- 


phthalazone ,  „  J?!*,  leaflets,  m.  p.  275 — 277°. 

Phthalylfluorene  is  reduced  to  o -fiuorenylmethylbenzoic  acid , 
C  H 

i6  4^>CH*CH2*C6H4*C02H,  groups  of  faintly  yellow  needles,  m.  p. 

^'6  ** 

185 — 186°,  by  heating  with  fuming  hydriodic  acid  and  amorphous 
phosphorus  at  160°  for  eight  hours.  C.  S. 


Method  lor  the  Preparation  of  Phthalimide.  Walter 
Herzog  ( Zeitsch .  angew.  Chem .,  1919,  32,  301). — Phthalic 

anhydride  (2  mols.)  and  carbamide  (1  mol.)  are  heated  together 
in  a  long-necked  flask;  reaction  commences  at  130°  to  135°,  and 
the  temperature  rises  to  150°  without  further  external  heating. 
At  the  end  of  the  reaction,  the  liquid  mass  solidifies  suddenly. 
When  cold,  the  porous  solid  is  washed  with  a  small  quantity  of 
water  and  dried;  it  consists  of  practically  pure  phthalimide  m.  p. 
230 — -231°,  the  yield  being  90%  or  more  of  the  amount  required 
by  the  equation 

2C6H4<52>0  +  NH2-CO-NH2  =  2CVH,<g°>NH  +  CO,  +  H,0. 

A  similar  reaction  takes  place  between  thiocarbamide  and  phthalic 
anhydride,  but  not  between  carbamide  and  succinic  anhydride, 
citraconic  anhydride,  or  camphoric  anhydride.  W.  P.  S. 

Phthalic  Acid  Derivatives ;  Constitution  and  Colour. 
XVII.  Tetrabromofluorescein,  Tetrabromoeosin,  and  some 
of  their  Derivatives.  David  S.  Pratt,  G.  F.  Hutchinson,  and 
A.  W.  Harvey  (/.  Amer.  Chem.  Soc.,  1919,  41,  1293 — 1297). — 
Compare  the  analogous  iodine  compounds,  A.,  1918,  i,  175. 
Tetrabromofluorescein,  C20H8O5Br4,  dissolves  in  alkali  hydroxides 
with  about  the  same  colour  as  fluorescein,  and  is  precipitated  as  a 
yellow  hydrate  on  the  addition  of  an  acid.  When  this  is  dried  in 
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a  steam-oven,  the  brick-red,  quinonoid  form  of  tetrabromo- 
fluorescein  is  left,  but  this  changes  into  the  yellow,  benzenoid  form 
when  wetted  with  acetone  or  ethyl  acetate.  The  hydrate  changes 
into  the  very  pale  yellow  tetrabromofluoresceincarbinoJ carboxylic 
add  when  treated  with  alcohol,  thus : 

co<g„“H’<(SB  }>c<^bt;>c<oh  >.  -*■ 

Anhydrous  tetrabromofluorescein  forms  a  bright  red  diammonium 
salt  and  a  colourless  diacetate ,  and  reacts  with  bromine  to  give 
octab7'omofluorescein  (tetrabromoeosin).  This  is  almost  colourless, 
but  so  sensitive  to  alkalis  that  it  is  generally  faintly  pink.  It 
dyes  silk  an  attractive  pink  shade,  and  forms  a  diacetate ,  crystal¬ 
lising  with  1C6H6,  and  a  tetra-ammonium  salt,  of  a  brilliant,  deep 
bronze  colour,  probably  represented  by  the  formula 

CO<C^B^cO^>0.CeBr,-C(ONHiyNH„ 

J.  c.  w. 

Phthalic  Acid  Derivatives  ;  Constitution  and  Colour. 
XVI.  Phenoltetrabromophthalein  and  some  of  its  Deriv¬ 
atives.  David  S.  Pratt,  F.  B.  Doane,  and  A.  W.  Harvey 
(•/.  Amer.  Ghem .  Soc.,  1919,  41,  1289 — 1293.  Compare  A.,  1918, 
i,  167 — 172,  175 — 177,  540 — 541).— Tetrabromophthalic  anhydride 
(ibid.,  540)  condenses  with  phenol  in  the  presence  of  fuming 
sulphuric  acid  (15%  SOs)  to  form  tetrabromofluoran,  C2oH803Br4, 
colourless  crystals,  insoluble  in  alcohol,  and  a  75%  yield  of  phenol¬ 
tetrabromophthalein ,  C20H10O4Br4,  which  is  nearly  white,  gives 
colourless  solutions  in  most  solvents,  is  indifferent  to  ammonia,  but 
very  sensitive  to  alkali  hydroxides.  The  phthalein  yields  a  colour¬ 
less,  crystalline  diacetate ,  dibenzoate ,  and  dimethyl  ether,  and  may 
be  brominated  in  boiling  alcohol.  Tetrabromophenoltetrabromo - 
phthalein ,  C20H6O4Br8,  forms  very  pale  yellow  crystals,  dissolves  in 
alkali  hydroxides  with  a  brilliant  blue  colour,  reacts  with  ammonia 
gas  to  give  a  turquoise-blue  diammonium  salt,  and  yields  a  colour¬ 
less  diacetate  and  dibenzoate ,  which  both  crystallise  with  one  mole¬ 
cular  proportion  of  benzene.  J.  C.  W. 

The  Quinone-Phenolate  Theory  of  Indicators.  The  Re¬ 
actions  of  Phenolsulphonphthalein  and  its  Bromo-  and 
Nitro-derivatives,  and  their  Monobasic  and  Dibasic  Salts. 

E.  C.  White  and  S.  F.  Acree  (J.  Amer.  Ghem.  Soc.,  1919,  41, 
1190 — 1212.  Compare  A.,  1918,  ii,  328;  this  vol.,  ii,  400). — In  the 
theory  of  indicators  developed  by  Acree,  it  is  held  that  the  pro¬ 
duction  of  colour  in  the  case  of  phenolphthalein  does  not  begin 
when  the  lactone  ring  is  opened,  but  when  quinone-phenolate  ions 
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are  formed.  That  is,  phenolphthalein  is  regarded  as  a  substance 
which  gives  colourless  mo-no-acid  and  dark  red  di-acid  salts,  thus : 


OH  OH 

/\  /\ 

>’6h4:o 

C02K-C,H.-Gf 

\C6H4-OH 

III 

\/  \/ 

\  /  _ 

and 

\/ 

^c6h4=0 

COsK-C6H4-Cf  1 

c— (0 

/\co 

1  ! 

\C6H— OK 

(Coloured.) 

\/ 

The  existence  of  the  intermediate  salts  has  now  been  established 
in  the  case  of  phenolsulphonphthalein,  and  it  is  also  shown  that 
other  factors  than  the  further  addition  of  alkali  which  tend  to 
increase  the  production  of  quinone— phenolate  ions,  such  as  nitra¬ 
tion  or  bromination  of  the  indicator,  operate  to  cause  intense  colour 
changes. 

For  the  production  of  phenolsulphonphthalein,  “  saccharin  ”  is 
hydrolysed  by  means  of  dilute  hydrochloric  acid  (400  grams ; 
500  c.c.  cone.  HC1;  6 — 7  litres  of  water),  and  the  ammonium 
hydrogen  o-sulphobenzoic  acid  is  allowed  to  crystallise  after  con¬ 
centration  (to  600  c.c.).  The  salt  is  finely  powdered,  thoroughly 
wetted  with  thionyl  chloride,  and  heated  for  a  few  hours,  when  the 
excess  of  reagent  is  distilled  off  under  reduced  pressure  and  the 
residual  cake  is  broken  up  and  extracted  with  benzene.  The  pure 
o-sulphobenzoic  anhydride  is  heated  with  phenol  at  130—135°  for 
six  hours,  when  the  excess  of  phenol  is  removed  in  steam,  the  resi¬ 
due  is  dissolved  in  alkali  hydroxide,  filtered,  and  the  phenolsulphon¬ 
phthalein  is  precipitated  by  an  acid. 

Phenolsulphonphthalein  dissolves  in  boiling  water  to  the  extent 
of  about  0*03  gram  per  100  c.c.  The  solution  is  orange-coloured, 
since  it  contains  the  free  quinonoid  sulphonic  acid.  On  the  addi¬ 
tion  of  pure  sodium  hydroxide  solution,  a  purple  streak  appears 
locally,  but  this  disappears  on  shaking,  and  is  not  permanent  until 
nearly  one  equivalent  of  alkali  has  been  added.  That  is,  a  salt 
of  the  quinonoid  sulphonic  acid  is  being  formed  having  the  same 
colour  as  the  acid,  and  at  last,  when  the  ionisation  of  the  sulphonic 
group  is  so  depressed  that  phenolate  ions  appear,  then  the  striking 
colour  change  takes  place.  The  changes  are  represented  thus : 


-C(C6H4'OH)2 


so,— o 

Colourless. 


sOsH-C6H4-C<£«H;^qH  • 
Yellow  in  aqueous  solution. 


SOsNa-C6H4-C<W°H  ->  S03Na-C#H4-C<W.S 

6  4  6  4 


Yellow  salt. 


^3  -6-4  ^C6H4*ONa 

Purple  quinone-pbenolate. 


The  mono-potassium,  mono-silver ,  and  mono-calcium  salts  have 
been  isolated;  they  all  give  orange  solutions,  which  become  purple 
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on  the  addition  of  alkali  hydroxides.  When  left  in  an  atmosphere 
of  ammonia,  phenolsulphonphthalein  also  forms  an  almost  black 
diammonium  salt,  which  dissolves  with  purple  colour,  and  changes 
into  a  red  mono-ammonium  salt  when  left  over  sulphuric  acid  in 
a  desiccator. 

Tetrabromophenolsulphonplithalein  is  conveniently  obtained  by 
slowly  adding  bromine  to  a  solution  of  the  indicator  in  acetic  acid 
maintained  near  its  boiling  point.  The  crystals  are  almost  colour¬ 
less  when  moistened  with  acetic  acid,  but  acquire  a  flesh-pink  colour 
when  dried.  When  heated,  it  gives  a  green  sublimate  at  210°, 
becomes  deeper  orange  in  colour,  and  finally  melts  at  270 — 271° 
(decomp.).  The  di-ammonium  salt  is  stable  in  the  neighbourhood 
of  sulphuric  acid,  owing  to  the  increased  acidity  of  the  phenol 
group.  Tetranitrophenolsulphonphthalein ,  canary-yellow,  minute 
flakes,  decomp,  above  200°,  also  forms  a  stable  di-ammonium  salt. 
The  tetrabromo-compound  dissolves  in  water  (0*7  gram  per  litre), 
giving  a  dark  red  solution,  which  becomes  deep  blue  on  diluting 
or  adding  a  trace  of  alkali,  but  gradually  yellow  on  adding  a  strong 
acid.  The  tetranitro-compound  gives  purple-red  solutions  in  water, 
which  are  not  visually  or  spectroscopically  altered  by  the  addition 
of  small  amounts  of  alkali,  but  gradually  become  yellow  on  adding 
acids,  the  solution  changing  to  purple  once  more  on  dilution. 
Owing  to  the  presence  of  nitro-groups  or  bromine  atoms  in  the 
phenolic  components,  the  production  of  the  coloured  quinone— 
phenolate  ions  is  rendered  easy,  and  considerable  concentrations  of 
hydrogen  ions  must  be  present  before  their  ionisation  is  depressed. 

Phenolsulphonphthalein  and  its  tetrabromide  have  been  treated 
with  diazomethane.  The  products,  m.  p.  158°  and  m.  p. 

C  H  *0 

234 — 235°,  appear  to  be  esters  of  the  type  S03Me*C<^  4  , 

but  they  are  remarkably  stable  towards  alkalis,  and  must  be 
investigated  more  fully. 

It  is  stated  that  stannic  chloride  is  an  excellent  agent  for  the 
condensation  of  phthalic  anhydride  and  phenols.  J.  C.  W. 


Optically  Active  Ketones  :  Ketones  of  1:2:2: 3-Tetra- 

methylcycZopentane.  H.  Rupe  and  C.  A.  Kloppenburg  (Helv. 
Chi?n.  Acta ,  1919,  2,  363 — 378). — 1 -Acetyl-1  : 2  :  2  : 3-tetramethyl- 
cycfopentane  (1  :  2  :  2  : 3-tetramethylcyc/opentyl  methyl  ketone), 

»  PrePare(i  hy  treating  the  chloride  of  cam- 

pholic  acid  (1:2:2  :  3-tetramethylcyc?opentane-l -carboxylic  acid) 
with  either  zinc  methyl  or  ethyl  sodiomalonate  or  ethyl  sodio- 
acetoacetate,  and  purified  by  means  of  its  semicarbazone,  is  a 
colourless,  mobile  oil  with  a  persistent  cedar-wood  oil  odour,  b.  p. 
93— 95°/10  mm.,  Df  0*9163,  [off  +  51*27°,  [a]2?  +  63*67°,  [a]™P  (A  = 
546*3  pp)  +  74’ 17°,  and  [a]f  +  93*32°;  in  benzene  solution  these 
rotations  are  respectively  43*45°,  53*89°,  62*06°,  and  77*49°.  The 
semicarbazone  has  m.  p.  226°  (decomp.)  (Meerwein,  this  vol., 
i,  162,  gave  m.  p.  232°);  the  oxime ,  m.  p.  69*5°,  the  p-nitro phenyl- 
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hydrazone ,  m.  p.  134°,  the  benzylidene  derivative,  m.  p.  45°, 
Df  0*8896,  [a]?  +  44*29°,  [og?  +  54*29°,  [«]£,  +  61*49°,  [a]|°  +  69*36° 
(in  benzene),  and  the  anisylidene  derivative,  m.  p.  54°,  Df  0*8924, 
[a]?+  50*65°,  [«]?+  63*43°,  [a]?g  +  74*07°,  \a]f  +  90*54°,  were  prepared. 

1 : 2  :  2  :  S-Tetramethylcyclopentyl  ethyl  ketone ,  C^H^O,  pre¬ 
pared  by  the  action  of  either  zinc  ethyl  iodide  or  zinc  ethyl  on  the 
acid  chloride  of  1:2:2 :  3-tetramethylcycfopentane-l -carboxylic 
acid,  forms  a  colourless  oil  of  aromatic  odour,  b.  p.  104°/ 10  mm., 
D?  0*9124,  [a]?  +  50*64°,  [a]®  +  63*15°,  [<*]?,+  73*89°,  [a]?  +  94*08°. 
It  does  not  condense  with  semicarbazide  or  hydroxylamine,  but 
yields  a  p -nitrophenylhydrazone,  m.  p.  201°. 

\-Benzoylacetyl-l :  2  : 2  :  S-tetramethylcyolopentane , 

/"ITT  pTT 

AHM.-OM.?CM-CO’OB--COPh' 

prepared  either  by  the  condensation  of  ethyl  1:2:2: 3-tetramethyl- 
cyc/opentane-l-carboxylate  with  sodioacetophenone  or  by  the  action 
of  ethyl  benzoate  on  1:2:2: 3-tetramethylcycfopentyl  methyl 
ketone,  forms  a  viscous,  yellow,  odourless  oil,  b.  p.  205°/ 10  mm., 
D?  1-0500,  [a]? +  50-19°,  [a]®  +  63*83°,  [a]“  +  76*08°,  [a]f  +  100*92° ; 
in  benzene,  the  respective  rotations  are  45*07°,  57*26°,  68*22°,  and 
90*25°.  Its  alcoholic -solution  gives  an  intense  red  coloration  with 
ferric  chloride.  With  phenylhydrazine  it  forms  the  diphenylated 

(iTT'rjp^  pTT _ pph 

■pyrazole,  C8HuMe-C<N_^ph  or  C8H14Me-C<Nph> n  .which 

crystallises  in  long,  white,  felted  needles,  m.  p.  142°,  and  becomes 
highly  electrified  when  rubbed.  With  semicarbazide  it  gives  the 

T  _  .CH:CPh 

compound ,  C8H14Me*C^._  J _  or 


N— N-CONH, 


CH* 


CsH14Me-C<N(C0_NH 


CPh 


which  forms  short,  apparently  monoclinic,  white  prisms. 

A  simple  method  of  preparing  zinc  methyl  in  large  quantities 
by  the  action  of  a  zinc-copper  couple  on  methyl  iodide  iu  a  steel 
bomb  is  described.  T.  H.  P. 


Relations  between  the  Ionones  and  Irone.  L.  Ruzicka 

( Helv .  Chim.  Acta ,  1919,  2,  352 — 363). — The  reduction  of  irone 
by  hydrogen  in  presence  of  colloidal  palladium  or  platinum  black 
yields  tetrahydroirone,  an  exact  chemical  proof  being  thus  fur¬ 
nished  of  the  presence  of  two  double  linkings  in  the  irone  molecule. 
According  to  the  formulae  for  a-  and  /3-ionones  and  irone,  the  tetra- 
hydro-derivatives  of  these  compounds  should  be  identical,  except 
as  regards  optical  activity.  The  two  ionones  do,  indeed,  yield  the 
same  tetrahydro-product  (compare  Skita,  A.,  1913,  i,  63),  but  tetra¬ 
hydroirone  differs  from  this,  not  only  by  its  dextro-rotation,  but 
by  its  higher  density  and  higher  boiling  point.  Assuming  the 
same  structural  formula,  such  differences  can  depend  only  on  cis- 
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trans  isomerism;  the  boiling-point  difference,  namely,  14°/ 13  mm., 
is  higher  than  has  been  observed  in  any  similar  case,  and  may  be 
conditioned  by  the  relatively  long  side-chain  of  the  molecules. 

The  attempts  made  to  establish  the  structural  relations  between 
tetrahydroionone  and  tetrahydroirone  have  been  unsuccessful. 
The  latter  does  not  undergo  racemisation  when  heated  at  a  high 
temperature  with  either  hydrochloric  acid  or  alkali.  Further, 
oxidation  of  the  saturated  ketones  by  means  of  permanganate,  as 
well  as  oxidation  by  means  of  sodium  hypobromite  of  the  sodium 
salts  of  tetrahydro-iononic  and  -ironic  acids,  do  not  yield  the 
expected  products,  the  formation  of  large  proportions  of  oxalic 
acid  in  all  cases  indicating  that  the  long  side-chain  is  first  oxidised 
away.  Results  previously  obtained,  especially  the  reaction  by 
which  /3-ionone  is  formed,  and  which  consists  in  the  scission  of  a 
water  molecule,  indicate  that  in  the  ionones  (and  tetrahydroion¬ 
one)  the  two  side-chains,  CHS  and  CHICHAc,  occupy  expositions 
and  in  irone  (and  tetrahydroirone)  £m?is-positions  at  the  asym¬ 
metric  carbon  atom. 

When  irone  is  reduced  in  presence  of  colloidal  palladium  by 
means  of  a  limited  proportion  of  hydrogen,  only  tetrahydro-  and 
not  dihydrofrone  is  formed,  and  it  is  uncertain  if  Skita  (loc.  cit.) 
obtained  dihydroionones  in  this  way,  no  crystalline  derivatives 
being  described  by  him. 

Tetrahydroirone,  CH2<^2“^|>CH-CH2-CH2-COMe,  forms 

a  colourless  oil  of  characteristic  cedar-wood  odour,  b.  p.  143 — 145°/ 
13  mm.,  and  in  carbon  disulphide  solution  decolorises  bromine  with 
evolution  of  hydrogen  bromide.  The  semicarbazone ,  C14H27ON3, 
forms  crystals,  m.  p.  202 — 203°,  and  gives  the  ketone  again  when 
boiled  with  potassium  hydrogen  sulphate  solution. 

Tetrahydroionol,  b.  p.  142 — 143°'/ 17  mm.,  D15  0*9144  (Skita, 
A.,  1916,  i,  16,  gave  b.  p.  142— 143°/20  mm.,  D20  0*9126),  may  be 
obtained  by  reducing  the  ionones  by  means  of  hydrogen  in  ethereal 
solution  containing  platinum  black,  whereas  in  presence  of  colloidal 
palladium  the  reduction  proceeds  only  as  far  as  tetrahydroionone. 

Reduction  of  a-ionone  in  50%  aqueous-alcoholic  solution  by  means 
of  hydrogen  in  presence  of  Kelber’s  nickel  catalyst  (A.,  1916, 
ii,  309)  yields  dihydroionol  as  an  oil,  b.  p.  135 — 140°,  so  that  in 
this  case  the  reduction  of  the  carbonyl  group  precedes  that  of  one 
of  the  double  linkings,  probably  that  in  the  ring ;  this  appears  to 
be  the  first  instance  of  such  a  reaction  (compare  Rupe,  Werder, 
and  Takagi,  this  vol.,  i,  27).  Dihydroionol  does  not  form  a  semi¬ 
carbazone,  and  on  oxidation  is  converted  into  dihydroion  one, 
C13H220,  which  is  a  mobile  liquid,  b.  p.  130 — 132°/14  mm.,  and 
yields  the  semicarb  azide,  C^H^ONg,  m.  p.  166 — 168°. 

Tetrahydroironic  acid,  CH2<^27ch^>CH‘CH2’CH2'C02H- 

has  b.  p.  185 — 190°/ 15  mm.,  m.  p.  (crude)  about  80°,  and  tetra- 
hydroiononic  acid ,  of  the  same  structural  formula,  is  a  viscous  oil, 
b.  p.  173 — 178°/12  mm.  T.  H.  P. 
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Diketohydrindene.  III.  Ananda  Kisore  Das  and  Brojendra 
Nath  Ghosh  (/.  Amer.  Chem.  Soc.,  1919,  41,  1221 — 1225.  Com¬ 
pare  T.,  1915,  107,  1442;  1916,  109,  175).— When  diketohydr¬ 
indene  is  condensed  with  certain  acid  anhydrides  in  the  presence 
of  concentrated  sulphuric  acid,  complex,  sparingly  soluble  com¬ 
pounds  are  formed,  which  may  also  be  prepared  by  condensing  the 
anhydrides  with  anhydrobisdiketohydrindene  (Wislicenus  and 
Kotzle,  A.,  1889,  1067),  this  being,  therefore,  the  primary  pro¬ 
duct  in  the  first  reaction.  Thus,  phthalic  anhydride  gives  the 
compound,  C25H1203,  which  crystallises  from  nitrobenzene  in 
lustrous  flakes,  m.  p.  320°;  benzoic  anhydride  yields  the  compound, 
C25H1203,  golden -yellow  needles,  m.  p.  above  320°;  and  succinic 
anhydride  forms  the  compound,  C21H10O2,H2O,  which  sublimes 
without  melting  at  above  316°.  The  compounds  dissolve  in  hot 
aniline  without  forming  anilides. 

The  condensation  of  diketohydrindene  with  phthalic  anhydride 
in  the  presence  of  acetic  anhydride  has  been  described  by  Marchese 
(A.,  1907,  i,  941),  who  obtained  a  compound,  C26H1205.  This  is 
similar  to  the  above  compound,  C25H1203,  in  outward  appearance 
and  m.  p.,  but  it  differs  in  that  it  dissolves  freely  in  sodium  hydr¬ 
oxide  and  is  changed  on  boiling  with  aniline  into  a  black,  crystal¬ 
line  substance,  (C8H60)a;,  m.  p.  110°. 

The  experiment  with  phthalic  anhydride  was  undertaken  in  the 
hope  of  obtaining  a  compound  of  the  formula 

cbh4<co>c<co>c«h4- 

To  this  end,  ethyl  phthalate  was  made  to  react  with  diketo¬ 
hydrindene  in  the  presence  of  sodium  ethoxide,  but  the  product 
was  Schwerin’s  2-benzoyl-l :  3-diketohydrindene  (A.,  1894,  i,  194) 
mixed  with  a  little  anhydrobisdiketohydrindene.  J.  C.  W. 

Indophenols  and  Indamines.  II.  Gustav  Heller  ( Annalen , 
1919,  418,  259—274.  Compare  A.,  1912,  i,  916).— It  has  long 
been  known  that  indophenols  are  decomposed  by  hot  dilute  mineral 
acids  in  the  sense  of  the  equation  0!C6H4IN*C6H4*0H  +  H20  — 
0!C6H4I0  +  NH2*C6H4*0H.  A  further  change  occurs,  however, 
when  contact  with  the  mineral  acid  is  maintained  for  many  hours, 

2o:c6h4:o  +  2nh2-c6h4-oh =c6h4(oh)2+ 

o:c6H2(NH-c6H4-OH)2:o, 

so  that  the  final  main  products  are  quinol  and  dianilinoquinones. 
The  complex  substance  obtained  by  the  action  of  hydrochloric  acid 
on  the  simplest  indophenol  ( loc .  cit.)  is  now  shown  to  be  2  :5-di-^?- 
hydroxyanilino-p-benzoquinone  by  its  formation  from  p-benzoquin- 
one  and  jo-aminophenol  in  aqueous-alcoholic  solution.  In  a  similar 
manner,  toluquinone  yields  di-p-hydroxyanilinotoluquinone ,  brown 
needles,  which  do  not  melt  below  290°,  and  p-benzoquinone  and 
as-dimethyl-p-phenylene diamine  yield  2  :  5-di-p-climethy lamino- 
anilino-p-benzoquinone .  The  last  compound  is  not  obtained  in  the 
decomposition  of  phenol-blue  by  hydrochloric  acid,  because  the 
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dimethyl  ami  nogroup  is  replaced  by  hydroxyl  and  2 : 5-di-p-hydr- 
oxyanilino-p-benzoquinone  is  formed. 

The  course  of  the  decomposition  of  indophenols  described  above 
was  first  elucidated  by  an  investigation  of  the  action  of  hydro¬ 
chloric  acid  (if/5)  on  Bandrowski's  base,  p-benzoquinone-p-tolyl- 
imide,  OIC6H4!N*C7H7,  whereby  quinol  and  2 : 5-di-p-toluidino-;p- 
benzoquinone  were  obtained. 

2 :  h-Bianilino-p-benzoquinonephenylimide , 

0:C6H2(NHPh)2:NPh, 

m.  p.  202 — 203°,  and  2\b-dianilino-])-benzoquinone~])-tolylimide1 
reddish-brown  leaflets,  m.  p.  214°,  are  obtained  by  treating 
p-benzoquinonephenylimide  and  p-benzoquinone-p-tolylimide  re¬ 
spectively  with  an  alcoholic  solution  of  aniline  containing  a  little 
acetic  acid. 

After  contact  with  dilute  sulphuric  acid  for  three  days,  Bind- 
schedler’s  green  yields,  amongst  other  products  of  the  decomposi¬ 
tion,  tetramethylbenzidine,  produced  probably  by  the  oxidising 
action  of  p-benzoquinone  on  dimethylaniline  formed  in  the 
reaction. 

By  oxidation  with  an  alkaline  solution  of  sodium  hypochlorite 
at  — 10°  to  — 15°,  a-naphthol  and  p-aminophenol  (but  not  phenol 
and  4-amino-a-naphthol)  yield  the  indophenol , 

o:c10h6:n-c6h4*oh, 

crystalline  powder,  which  forms  two  isomeric  monoanilino- deriv¬ 
atives,  C22H1602N2,  m.  p.  256°  and  181°  respectively;  guaiacol  and 
2?-aminophenol  yield  11  -methoxyindophenol, 

0:C6H3(0Me):N-C6H4*0H, 

m.  p.  181 — 182°  (decomp.)  (9 :  \2-dianilino- derivative,  m.  p. 
208 — 209°),  and  m-chlorophenol  and  ^-aminophenol  yield  1  -chloro- 
indophenol ,  m.  p.  156°  (< sodium  derivative,  C12H702NClNa, 

needles) ;  the  dianilino- derivative,  C24H1802N3C1,  bronze-green 
needles,  m.  p.  211 — 212°,  of  the  last  compound  is  oxidised  in 
alcoholic  solution  at  60°  to  the  dianil ,  red  prisms,  m.  p.  212 — 213°, 
by  chromic  and  acetic  acids. 

4-Anilino-4/-hydrokydiphenylamine,  NHPh’CgH^NH'CgH^OH, 
silvery  scales,  m.  p.  145°,  is  obtained  by  heating  a  mixture  of 
4-aminodiphenylamine,  quinol,  and  zinc  chloride  at  180°;  a  por¬ 
tion  of  the  product  can  be  purified  by  crystallisation,  but  the  main 
portion,  apparently  in  consequence  of  oxidation,  must  be  reduced 
m  alcoholic  solution  by  zinc  dust  and  glacial  acetic  acid  before  it 
is  recrystallised.  By  treating  its  solution  in  boiling  benzene  with 
mercuric  oxide,  the  substance  is  oxidised  to  3 -anilinoindo'phenol, 
OIC6H4IN*C6H4*NHPh,  bluish- violet  crystals  containing  1  mol. 
CHC13,  m.  p.  158°.  C.  S. 

The  Constitution  of  Capsaicin,  the  Pungent  Principle 
of  Capsicum.  E.  K.  Nelson  (J.  Amer .  Chem.  Soc 1919,  41, 
1115—1121). — The  amount  of  capsaicin  in  cayenne  pepper  varies 
considerably,  a  very  good  sample  yielding,  when  treated  according 
to  Micko’s  method  (A.,  1899,  i,  716;  see  also  Nelson,  A.,  1911, 
ii,  551),  about  60  grams  of  the  pure  substance  per  50  kilos. 
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The  compound  is  now  shown  to  be  a  condensation  product  of 

vanillylamine  and  a  decenoic  acid 
(annexed  formula). 

Capsaicin  crystallises  from  a  mix¬ 
ture  of  light  petroleum  and  ether 
(9:1)  in  monoclinic  plates  (a,  1*520; 

0,  1*540;  y,  1*580),  m.  p.  65°.  Its 
methyl  ether  forms  bundles  of  minute  needles  (a,  1*55;  /3,  1*58; 
y,  1*60),  m.  p.  77 — 78°,  and  is  only  slightly  pungent.  On  oxida¬ 
tion  with  alkaline  permanganate,  this  ether  yields  veratric  acid, 
and  when  hydrolysed  by  means  of  methyl-alcoholic  hydrochloric 
acid,  it  gives  3 : 4-dimethoxybenzylamine  hydrochloride,  which 
crystallises  in  monoclinic  rods  or  narrow  plates  (a,  1*505;  /3,  1*670; 
y,  1*700)  (compare  Juliusberg,  A.,  1907,  i,  219).  Capsaicin  itself 
yields  4 -hydroxy- 3-methoxybenzylamine  hydrochloride  (see  below) 
when  hydrolysed  in  the  same  way,  but  hydrolysis  with  25%  sodium 
hydroxide  at  180°  enables  the  acid  fragment  to  be  isolated  in 
excellent  yield.  The  alkaline  liquid  is  saturated  with  carbon  di¬ 
oxide,  extracted  with  ether  to  remove  the  decomposition  products 
of  the  amine  residue,  the  aqueous  portion  is  then  evaporated  to 
dryness,  the  organic  .salt  is  separated  by  means  of  boiling  alcohol, 
and  finally  decomposed  by  dilute  sulphuric  acid.  The  acid  appears 
to  be  a  new  decenoic  acid ,  C10H18O2.  It  has  m.  p.  —5°,  b.  p. 
258 — 261°/atm.  (corr.),  forms  a  dibromide ,  m.  p.  57 — 59°,  and  an 
amide ,  pearly  leaflets,  m.  p.  96 — 97°  (corr.),  which  differs  from 
the  amides  of  two  decenoic  acids  described  by  Wallach,  and  the 
saturated  decoic  acid  obtained  by  Paal’s  method  has  b.  p.  260°, 
m.  p.  24 — 25°,  and  immediately  causes  the  liquefaction  of  decoic 
acid  from  coconut  oil  (compare  Lapworth  and  Royle,  T.,  1919, 
U5,  1109). 

The  base,  vanillylamine  ( k-hydroxy-Z-methoxybenzylamine ),  was 
prepared  for  comparison  by  the  reduction  of  vanillin  oxime.  It  is 
very  unstable,  crystallises  from  water  in  slender  needles,  m.  p. 
131 — 133°  (after  drying  at  110°),  and  yields  a  hydrochloride , 
colourless  rods  (a,  1*510;  1*705;  y,  1*735).  J.  C.  W. 


Solubility  of  Carbon  Dioxide  in  Solutions  of  Chlorophyll, 

Robert  Kremann  and  Norbert  Schniderschitsch  ( Monatsh ., 
1916,  37,  659 — 679).— With  the  object  of  ascertaining  whether 
chlorophyll  and  carbon  dioxide  form  an  additive  compound  in  the 
assimilation  of  the  latter  by  the  leaves  of  trees,  the  authors  have 
determined  the  solubility  of  carbon  dioxide  in  95%  alcoholic  solu¬ 
tions  of  chlorophyll  both  in  the  absence  and  the  presence  of  light. 
The  experiments  were  carried  out  both  by  the  static  method  and 
the  dynamic  method.  In  the  latter  method,  the  amount  of  carbon 
dioxide  dissolved  was  estimated  by  determinations  of  the  electrical 
conductivity  of  the  solutions.  A  similar  series  of  experiments  was 
also  carried  out  with  95%  alcohol  which  contained  no  chlorophyll. 
The  experiments  show  that  the  solubility  of  carbon  dioxide  in 
alcohol  and  in  alcoholic  solutions  of  chlorophyll  is  practically  the 
same.  It  must  therefore  be  concluded  that  neither  in  the  dark  nor 
in  daylight  is  there  a  measurable  formation  of  an  additive  compound 
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between  carbon  dioxide  and  chlorophyll.  Further,  no  such  com¬ 
pound  could  be  observed  in  a  colloidal  suspension  of  chlorophyll 
in  45%  alcohol  through  which  carbon  dioxide  had  been  bubbled. 
Consequently,  if  such  an  additive  compound  takes  any  part  in  the 
absorption  of  carbon  dioxide  by  living  leaves,  this  compound  can 
only  be  present  in  an  almost  unrecognisable  quantity.  J.  F.  S. 

The  Tannin  of  the  Knopper  Gall.  Maximilian  Nierenstein 
(T.,  1919,  115,  1174—1180). 

5:6:  7-Trihydroxyflavone  :  Constitution  of  Scutellarein. 

G-.  Bargellini  ( Gazzetta ,  1919,  49,  ii,  47 — 63). — The  fact  that 
scutellarein  alone  is  obtained  by  the  action  of  hydriodic  acid  on 
2:3:4:  6-tetramethoxyphenyl  ^-methoxybenzoylmethyl  ketone, 
which  thus  undergoes  demethylation  and  also  loses  1  mol.  of  water, 
indicates  that  scutellarein  is  either  5  :  7  :  8  : 4'-  or  5:6:7: 4;-tetra- 
hydroxyflavone  (A.,  1915,  i,  84).  The  decision  between  these  two 
constitutions  is  now  made  as  follows.  By  condensation  with  methyl 
benzoate  in  presence  of  sodium,  2:3:4: 6-tetramethoxyphenyl 
methyl  ketone  is  converted  into  2:3:4: 6-tetramethoxyphenyl 
benzoylmethyl  ketone,  and  hydrolysis  of  the  latter  by  means  of 
hydriodic  acid,  as  above,  yields  a  trihydroxyflavone,  which  may  be 
either  the  5:7:8-  or  the  5  : 6 : 7-derivative ;  as  this  compound  is 
different  from  the  5:7: 8-trihydroxvflavone  (hydroxychrysin) 
described  by  Nierenstein  (A.,  1912,  i,  292),  it  must  be  regarded  as 
5:6: 7-trihydroxyflavone.  On  the  assumption  that  the  elimination 
of  water  in*  the  formation  of  scutellarein  from  2:3:4:  6-tetrameth¬ 


oxyphenyl  y>-methoxybenzoylmethyl  ketone  takes  place  similarly 
to  the  elimination  of  water  from  benzoylmethyl  2:3:4: 6-tetra- 


OTT//NyO—  C— • 
OH^.co.ij 


OH 


methoxyphenyl  ketone,  scutellarein 
must  be  regarded  as  5:6:7: 4;-tetra- 
hydroxyflavone  (annexed  formula). 
Melting  points  different  from  those 


OH 


obtained  hv  the  author  have  been 


given  bv  Nierenstein  for  certain  of 


these  derivatives.  Thus,  for  2:3:4: 6-tetramethoxyphenyl  methyl 
ketone,  the  author  finds  m.  p.  48 — 50°,  and  Nierenstein  (T.,  1917, 
111,  4)  92 — 93°,  and.  in  view  of  the  ease  with  which  C'-methylated 
derivatives  are  formed  when  phloroglucinol  and  its  derivatives,  and 
also  1:2:3:  5-tetrahvdroxvbenzene  and  its  derivatives,  are 
methylated,  it  may  be  that  Nierenstein’s  so-called  2  : 3  : 4  : 6-tetra¬ 
methoxyphenyl  methyl  ketone,  prepared  by  direct  methylation  of 
the  corresponding  tetrahydroxy-compound,  is  in  reality  a  (7-methyl  - 
ated  derivative. 


2  : 3  : 4  : 6  : 3; :  4' -H examethoxyjihenyl  styryl  ketone  (annexed 
formula),  obtained  by  condensation  of  2:3:4  : 6-tetramethoxyphenyl 

methyl  ketone  with 
veratraldehyde,  is  a  pale 
yellow  compound,  m.  p. 
127 — 128°,  and  dissolves 
in  concentrated  sulph¬ 
uric  acid  with  an  intense  red  coloration. 


OMe 


OMe 


\ _ /  v 

OMe  OMe 


^-co-ch:ch-<^ 
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Nierenstein  (loc.  tit.)  describes  2-hydroxy-3 : 4 : 6-trimethoxy- 
phenyl  methyl  ketone,  m.  p.  125 — 126°,  and  6 -hydroxy-2  : 3  : 4-tri- 
methoxyphenyl  methyl  ketone,  m.  p.  164 — 165°.  The  trimethyl- 
ated  derivative  prepared  by  the  author  has  m.  p.  106 — 108°,  and 
is  probably  the  former  of  these  compounds;  it's  acetyl  derivative, 
m.  p.  106°,  and  its  benzoyl  derivative,  m.  p.  120 — 122°,  have  been 
prepared.  With  veratraldehyde  in  presence  of  sodium  hydroxide, 
it  yields  2 -hydroxy -3  : 4 :  6 : 3' :  4  '-pent  am  ethoxy  phenyl  styryl  ketone, 
m.  p.  143°,  as  described  by  Nierenstein.  The  latter  describes 
2  :  6-dihydroxy-3  :  4-dimethoxy phenyl  methyl  ketone,  m.  p. 
166 — 168°,  whereas  the  dimethylated  derivative  obtained  by  the 
author  has  m.  p.  162 — 163°;  its  acetyl  derivative,  m.  p.  110 — 112°, 
has  also  been  prepared.  The  tetra-,  tri-,  and  di-methyl  compounds 
all  dissolve  in  concentrated  sulphuric  acid,  giving  a  yellow  color¬ 
ation,  changing  to  brownish-green  and  then  to  bluish-violet  on 
heating;  this  colour  reaction  is  probably  common  to  all  derivatives 
of  1:2:3: 5-tetramethoxybenzene. 

2:3:4:  ^-Tetram  ethoxy  phenyl  benzoylmethyl  Jcetone , 

C6H(OMe)4*CO*CH2Bz, 

forms  yellow,  prismatic  crystals,  m.  p.  110 — 112°,  and  in 
alcoholic  solution  gives  an  intense  red  coloration  with  ferric 
chloride ;  a  crystal  of  the  compound  is  coloured  red  by  concentrated 
sulphuric  acid,  the  latter  becoming  yellow. 

5 :6 :7-Trihydroxyflavone  (annexed  formula)  forms  a  brownish- 
yellow  powder,  m.  p.  about  260°  (decomp.),  or, 

q _ Qpj^  when  prepared  from  the  di-  or  tri-acetyl  deriv- 

OT1|  |  1 1  ative,  shining,  yellow  crystals,  turning  brown 

\/~C°,CH  locally  at  240—250°,  m.  p.  262—266°.  It  dis- 

OH  solves  in  aqueous  borax  to  an  intense  yellow 

solution,  in  concentrated  sulphuric  acid  to  a 
yellow  solution,  in  sodium  hydroxide  solution,  giving  a  reddish- 
brown  solution,  and  in  sodium  carbonate  solution,  giving  a  green 
solution  turning  brownish-red.  Addition  of  a  few  drops  of  con¬ 
centrated  sulphuric  acid  to  a  hot  solution  of  the  compound  in 
glacial  acetic  acid  yields  a  red,  crystalline  compound  similar  to  that 
given  under  these  conditions  by  scutellarein .  Addition  of  a  little 
sodium  amalgam  to  the  alcoholic  solution  of  the  trihydroxyflavone 
results  in  the  deposition  of  green  flocks ;  scutellarein  behaves 
similarly,  whereas  5  : 7  : 4/-trihydroxyflavone  (apigenin)  and  6:7-di- 
hydroxyflavone  give  red  colorations,  and  5  : 7  :  :  4; :  S'-pentahydr- 

oxyflavone  reddish-brown  flocks.  Thus,  the  formation  of  green 
flocks  with  sodium  amalgam  is  probably  a  reaction  characteristic 
of  flavones  containing  three  vicinal  hydroxyl  groups  in  the  benzo- 
pyrone  nucleus,  and  may  be  of  service  as  an  indication  of  the  con¬ 
stitution  of  other  natural  flavones  or  flavonols.  The  diacetyl 
derivative  of  5 : 6 : 7-trihydroxyflavone,  C19H1407,  forms  yellow 
needles,  m.  p.  198—200°,  and  gives  a  red  coloration  with  ferric 
chloride  in  alcoholic  solution.  The  triacetyl  derivative,  C21H16Os, 
forms  white  needles,  m.  p.  190—192°,  and  dissolves  in  concentrated 
sulphuric  acid  to  a  yellow  solution,  but  gives  no  coloration  with 
ferric  chloride  in  alcoholic  solution.  The  (6:7*  *?)  dimethyl  ether , 
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Ct7H1406,  forme  yellow  needles,  m.  p,  155 — 156°,  and  with  ferric 
chloride  in  alcoholic  solution  gives  a  red  coloration  changing  to 
green  with  excess  of  the  reagent.  The  trimethyl  ether ,  C]8II16Or„ 
forms  light,  wool-like  needles,  m.  p.  1 65 — 466°,  and  dissolves  to  a 
yellow  solution  in  concentrated  sulphuric  acid,  but  gives  no  color¬ 
ation  with  ferric  chloride  in  alcoholic  solution.  T.  TI.  P. 


5:7:  2 -Trihydroxyflavanol :  Synthesis  of  Datiscetin. 

G.  Bargellini  and  E.  Peratoner  ( Gazzetta ,  1919,  49,  ii,  64—69). 
— 5  :  7  :  2/~Trihydroxyflavanol  has  been  prepared  as  follows  Con¬ 
densation  of  2-hydroxy-4 : 6-dimethoxyphenyl  methyl  ketone  with 
the  methyl  ether  of  salicylaldehyde  in  presence  of  sodium  hydr¬ 
oxide  yields  2-hydroxy-4  :  6  : 2 '-trimethoxy  phenyl  styryl  ketone, 
which,  when  boiled  with  dilute  hydrochloric  acid  in  alcoholic  solu¬ 
tion,  is  converted  partly  into  5:7: 2/-trimethoxyflavanone.  Treat¬ 
ment  with  amyl  nitrite  transforms  the  latter  into  its  fsonitroso- 
derivative,  and  this,  when  heated  with  dilute  sulphuric  acid 
in  acetic  acid  solution,  gives  5  :  7  :  2/-trimethoxyflavanol.  The 
latter  should  be  identical  with  the  trimethyl  ether  of  the  datiscetin 
of  Marchlewski  and  Korczyhski  (A.,  1907,  i,  435),  and  should  yield 
datiscetin  (5  :  7  : 2/-trihydroxyflavanol)  when  treated  with  hydriodic 
acid,  but  lack  of  material  has  prevented  the  completion  of  the 
work. 

(l~Hydroxy-^  :  6  :  2f -trimethoxy  phen  yl  styryl  ketone  (I)  forms 


OH 


\ 

/ 


CO-CHICH- 


OMe 


OM* 


(I-) 


omp/N-o— ch-/  x> 

^/lco-ch2  X - x 

OMe 

(II.) 


canary-yellow  crystals^  m.  p.  106 — 108°  and  dissolves  in  concen¬ 
trated  sulphuric  acid  with  an  orange-red  coloration. 

5 :7  :2f -Trimethoxy  flavanone  (II)  crystallises  in  white  needles, 
m.  p.  124 — 125°,  and  dissolves  in  concentrated  sulphuric  acid  to 
a  brownish-yellow  solution. 

2-Oximino-h  :7 :2f -trimethoxy  flavanone  (III)  forms  pale  yellow 
crystals,  m.  p.  189 — 190°  (decomp.). 

5 :7 :2f-Trimethoxyflavonol  (TV)  crystallises  in  pale  yellow 


OMe 

OMe/N-O—C  H - / 

nv/J-co-c:n-ohx — 

OMe 

(III.) 


OM*> 

o'YV^— <  > 

^/-CO-C-OH  x 

OMe 

(IV.) 


needles,  m.  p.  158 — 160°,  and  dissolves  in  concentrated  sulphuric 
acid,  giving  a  yellow  solution  which  exhibits  intense  green  fluores¬ 
cence.  Datiscetin  also  gives  a  fluorescent  solution  in  sulphuric 
acid.  T.  PI.  P. 
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The  Anhalonium  [Cactus]  Alkaloids.  I.  Anhaline  and 
Mezcaline.  Ernst  Spath  ( Monatsh .,  1919,  40,  129 — 154). — 
The  cactus  alkaloids  have  been  investigated  most  completely  so 
far  by  Heffter  (A.,  1895,  i,  120;  1896,  i,  267;  1898,  i,  499;  1901, 
i,  736;  1905,  i,  877),  and  seven  bases  are  described  in  the  literature, 
namely,  anhaline,  mezcaline,  pellotine,  anhalonidine,  anhalonine, 
anhalamine,  and  lophophorine.  These  have  about  the  same 
physiological  properties  (Mogilewa,  Arch,  expt .  Path .  Pharmalc ., 
1903,  49,  137)  and  are  closely  related  chemically.  It  is  now  shown 
that  anhaline  is  identical  with  the  hordenine  of  barley  germs,  that 
is,  it  is  )S-7?-hydroxyphenylethyldimethylamine, 

OH-C6H4-CH2*CH2-NMe2 

(Leger,  A.,  1906,  i,  204,  761;  Rosenmund,  A.,  1910,  i,  241),  and 
mezcaline  has  been  synthesised  by  a  method  which  shows  that  it 
is  j8~3 : 4 : 5-trimethoxyphenylethylamine, 

C6H2(OMe)3*CH2*CH2-NH2. 

Anhalonine  and  lophophorine  each  contain  a  methoxy-group  and 
two  non-hydroxylic  oxygen  atoms,  but  the  other  bases  are  simply 
methylated  members  of  the  3:4: 5-trihydroxyphenylethylamine 
series. 

Synthesis  of  Mezcaline.— Gallic  acid  is  methylated  by  means  of 
methyl  sulphate,  and  then  converted  into  3:4: 5-trimethoxybenzoyl 
chloride  by  the  action  of  phosphorus  pentachloride.  This  is 
reduced  in  boiling  toluene  by  hydrogen  in  the  presence  of  palladin- 
ised  barium  sulphate,  the  yield  of  3:4: 5-trimethoxybenzaldehyde 
being  good,  although  some  by-products  are  formed  (Rosenmund, 
A.,  1918,  i,  300).  The  aldehyde  is  condensed  with  nitromethane 
to  form  u>-m£ro-3  :4  : 5 -trimethoxy  styrene, 

C6H2(0Me)3*CH:CH-N02, 

long,  yellow  needles,  m.  p.  120 — 121°,  and  this  is  reduced  by  means 
of  zinc  dust  and  acetic  acid  to  an  oxime,  and  then  by  sodium 
amalgam  to  -A :  5-trimethoxyphenylethylamine,  which  is  a 
colourless,  highly  refractive,  viscous  oil  having  b.  p.  180 — 180*5°/ 
12  mm.  and  a  faint,  basic  odour.  The  procedure  at  all  these 
stages  is  that  devised  by  Rosenmund  (A.,  1910,  i,  110),  The  base 
gives  the  following  derivatives,  which  are  identical  with  those 
obtained  from  a  specimen  of  Merck’s  mezcaline,  and  already 
described  in  part  by  Heffter;  sulphate ,  B2,H2S04,2H20,  long, 
glistening  prisms,  m.  p.  183 — 186°;  picrate,  yellow  crystals,  m.  p. 
216 — 218°;  platinichloride ,  rosettes  of  straw -yellow  needles,  m.  p. 
187 — 188°;  aurichloride ,  B,HAuC14,H20,  orange  needles,  decomp. 
140 — 141°;  benzoyl  derivative,  m.  p.  120 — 121°;  m -nitrobenzoyl 
derivative,  m.  p.  161 — 162°;  quaternary  methiodide , 

C6Ho(OMe)3-CH^CH0-NMe3I, 

m.  p.  224—225°. 

Heffter  found  on  analysis  that  mezcaline  behaves  as  though  it 
contains  a  methylamino-group,  —NHMe,  and  this  is  confirmed.  The 
explanation  seems  to  be  that  some  rearrangement  in  the  molecule 
proceeds  during  the  analysis,  for  Heffter  himself  disposed  of  the 
alternative  formula,  C6H2(OMe)s*CH2*KHMe.  Still  another 
alternative,  C0H2(OMe)3*CHMe*NH2,  is  now  negatived  by  the 
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synthesis* :o£  ilie  ba .se  with  this  formula,  3:4: 5 -Trim  ethoxy  plie’ttyl 
methyl  ketone  (Mauthner,  A.,  1910,  i,  680)  is  converted  into  the 
oxime ,  needles,  m.  p.  102 — 103°,  and  this  is  reduced  by  means  of 
sodium  amalgam.  aSi^'.O-Trimethoxy'phenylethylamine  is  a 
strong  base  which  forms  a  solid  carbonate  on  exposure  to  the  air. 
Its  benzoyl  derivative  has  m.  p.  150 — 151°,  and  the  quaternary 
methiodide ,  C6H2(OMe)3-CHMe*NMe3I,  melts  at  180— 182°,  then 
resolidifies,  melts  again  at  235 — 237°,  and  decomposes  at  250 — 255°. 

J.  C.  W. 


Some  Cases  of  Solubility  Influence.  II.  Compounds 
of  Caffeine  existing  in  Aqueous  Solution.  G.  Bargellini 

(i Gazzetta ,  1919,  49,  i,  191 — 200). — Cryoscopic  investigation  of 
solutions  containing  caffeine,  together  with  either  antipyrine, 
sodium  benzoate,  resorcinol,  quinol,  or  catechol  gives  results 
indicating  the  formation  of  compounds  between  the  solutes,  the 
solubility  of  the  caffeine  being  apparently  increased.  With  phloro- 
glucinol  or  pyrogallol,  however,  caffeine  appears,  to  form  compounds 
exhibiting  but  slight  solubilities  in  water  (compare  Ultee,  A.,  1910, 
i,  132).  The  solubility  of  caffeine  in  water  is  about  1%,  in  10% 
resorcinol  solution  about  3%,  and  in  more  concentrated  resorcinol 
solutions  still  more.  T.  H.  P. 

Compound  of  Yohimbine  containing  Arsenic.  W. 

Gruttefien  (U.S.  Pat.  1305462). — Arsenic  acid  (150*7  parts)  and 
yohimbine  (368  parts)  are  dissolved  in  water  (1000  parts).  The 
solution  is  filtered  and  evaporated,  the  residue  is  mixed  with 
acetone,  and  the  salt  thus  obtained  is  filtered  and  dried  at  100°. 
Yohimbine  arsenate  thus  produced  forms  an  almost  colourless 
powder,  m.  p.  243°.  Yohimbine  methylarsinate ,  m.  p.  203°,  is 
obtained  from  methylarsinic  acid  (130  parts)  and  yohimbine  (368 
parts).  Yohimbine  yhenylarsinate ,  m.  p.  about  140°,  is  produced 
by  the  interaction  of  phenylarsinic  acid  (202  parts)  and  yohimbine 
(368  parts)  dissolved  in  alcohol  (1000  parts).  Yohimbine  chloro- 
arsenobehenolate  is  a  faintly  coloured  powder,  m.  p.  about  90°, 
soluble  in  water,  alcohol,  and  acetone.  It  is  produced  from  chloro- 
arsenobehenolic  acid  (462*5  parts)  and  yohimbine  (368  parts)  dis¬ 
solved  in  acetone  (10,000 — 15,000  parts).  If  necessary,  the  solu¬ 
tion  is  filtered  and  the  filtrate  carefully  evaporated.  The  viscous 
paste  which  is  at  first  obtained  becomes  solid  after  keeping  for  a 
short  time  in  a  desiccator,  and  can  then  be  easily  pulverised.  These 
compounds  are  stated  to  be  especially  suitable  as  therapeutic  agents 
because  they  do  not  possess  the  pronounced  irritating  effect  on  the 
intestine  which  is  common  both  to  arsenic  compounds  generally 
and  to  yohimbine.  Chemical  Abstracts. 

Colour  Reactions  of  Molybdenum  and  Tungsten.  I. 

G.  A.  Bakbieei  (Atii  E.  Accad .  Lined ,  1919,  [v],  28,  i,  351 — 355). 
—According  to  Sand  and  Burger  (A.,  1905,  i,  923;  1906,  i,  487), 
and  Rosenheim  and  Koss  (A.,  1906,  i,  603),  the  action  of  pyridine 
on  the  red  and  violet  liquids  obtained  from  an  acidified  solution 
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containing  a  molybdate  and  a  thiocyanate,  either  by  boiling  or  by 
treating  in  the  cold  with  zinc,  tin,  or  other  reducing  agent,  yields 
the  compounds  MoO(SCN)3,(Cr)H5N,HSCN)o,HoO  (I)  and 

Mo(OH)2(SCN)3,2C5H5N  (II), 

the  molybdenum  being  quinquevalent.  Since  compound  II  is 
formed  in  acid  solution,  it  is  more  probable  that  the  pyridine  unites 
with  the  thiocyanic  acid,  and  that  the  molybdenum  exists  as 
molybdyl,  Mo02  (A.,  1916,  i,  627);  the  formula, 

MoO,SCN,(C5H5N,HSCN)2, 

for  this  compound  would  explain  also  its  conversion  into  compound 

1  by  treatment  with  thiocyanic  acid. 

When  molybdic  acid  is  reduced  in  presence  of  thiocyanic  acid 
(Braun's  reaction,  Zeitsch .  anal.  Chem.,  1863,  2,  36),  the  color¬ 
ations  produced  may  be  due  partly  to  sexa-  and  partly  to  quinque¬ 
valent  molybdenum.  The  latter  alone  is  present  in  molybdenyl 
ammonium  chloride,  MoOC13,2NH4C1,  which  gives  an  orange-red 
coloration  when  treated,  in  a  solution  acidified  with  hydrochloric 
acid,  with  excess  of  ammonium  thiocyanate;  the  colour  changes  to 
blood-red  and  then  to  violet  on  dilution  or  heating,  further  addi¬ 
tion  of  water  producing  in  succession  orange-yellow  and  yellow 
colorations,  and  finally  decolorisation.  The  different  colours  are 
hence  the  result  of  hydrolysis.  The  orange-yellow  liquid  gives 
with  pyridine  thiocyanate  the  compound  I  (above),  whilst  treat¬ 
ment  of  the  coloured  solutions  with  a  hexamethylenetetramine 
salt  under  definite  experimental  conditions  gives  the  compounds: 
(III)  Mo(OH)o<SCN)3,C6H12N4>HSCN,2H„0,  black,  prismatic 
crystals ;  (IV)  Mo(OH)3(SCN)2,C6H12N4,HSCN,2HoO,  blackish- 
green  crystals  forming  a  violet  powder;  and  (V) 

MoO  (0H)2SCN,C6H12N4,HSCN, 

orange-yellow  prisms.  Compounds  III  and  IV  give  violet  alcoholic 
solutions  which  become  orange-yellow  when  diluted  with  water 
and  heated,  and,  on  cooling,  then  deposit  compound  V ;  treatment 
of  the  latter  with  thiocyanic  acid  yields  a  violet  solution. 

T.  H.  P. 

Synthetic  Investigations  in  the  Quinine  Series.  I. 
Synthesis  of  /3-Collidine  [4 -Methyl- 3-ethylpyridine].  L. 

Ruzicka  and  V.  Fornasir  ( Helv .  Chim.  Acta ,  1919,  2,  338—348). 
—The  authors  have  succeeded  in  synthesising  /3-collidine  [4-methyl- 
3-ethylpyridine],  the  various  steps  in  the  process  being  as  follows : 
(1)  Preparation  of  2 : 6-dihydroxy-/3-collidine,  either  by  heating 
y-cyauo-/3-methyl~a-ethylglutaconimide  (5-cyano-2  :  6-dihydroxy-4- 
methyl-3-ethylpyridine)  (compare  Guareschi,  A.,  1897,  i,  168)  with 
hydrobromic  acid,  or  by  condensing  ethyl  ethylaoetoacetate  with 
ethyl  cyanoacetate  in  presence  of  sodium  and  treating  the  cyano- 
glutaconic  ester  thus  obtained  with  sodium  hydroxide  (compare 
Rogerson  and  Thorpe,  T.,  1905,  87,  1685) ;  (2)  conversion  of  the 

2  :  6-dihydroxy-/3-collidine  into  2  : 6-dichloro-£-collidine  by  means  of 
phosphoryl  chloride ;  and  (3)  removal  of  the  chlorine  atoms  by 
treatment  with  hvdriodic  acid,  monochloro-/3-collidine,  and  then 
jS-collidine,  being  formed. 
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y-Cyano-/3-methyl-a-ethylglutaconimide  has  m.  p.  about  220° 
(crude)  (Guareschi,  loc.  cit.y  gave  234°),  and  its  ammonium  deriv¬ 
ative,  m.  p.  about  315°  (Guareschi  gave  m.  p.  about  300°). 

^OC!*GEt\ 

2  :  §-Dichl  oro-k-vieth  yl-S-eth  ylpyridiii  e  y  N  ^OCIICH^0^16,  1S  a 

colourless,  mobile  oil,  b.  p.  140°/ 12  mm.,  having  a  piercing  odour 
and  an  inflammatory  action  on  the  skin. 

2-Ghloro^-methyl-Z-ethyl  pyridine ,  forms  a 


colourless,  mobile  oil  with  the  odour  of  pyridine,  b.  p.  110°/ 12  mm. 
Its  pi  crate  has  m.  p.  about  110°.  T.  H.  P. 


Compounds  of  2-Phenylquinoline-4-carboxylic  Acid 
with  Halogen  Acids.  H.  W.  Rhodebamel  (U.S.  Pat. 
1306439). — Compounds  of  2-phenylquinoline-4-carboxylic  acid  with 
halogen  acids  are  prepared  by  mixing  the  parent  materials,  using 
an  excess  of  halogen  acid,  and  then  removing  the  excess  of  the 
latter  by  drying.  The  hydriodide  forms  orange-yellow  crystals, 
m.  p.  243°.  It  is  useful  as  a  therapeutic  agent  for  rheumatism 
and  gout.  The  hydrobromide  forms  brownish-yellow  crystals,  m.  p. 
255°.  The  hydrochloride ,  m.  p.  223°,  and  hydrofluoride  form 
lemon-yellow  crystals.  Chemical  Abstracts. 

Nitro-derivatives  of  5-Diphenyldihydroacridine,  F. 

Kehrmann,  Henri  Goldstein,  and  Peter  Tschudi  ( Helv .  Ghim. 
Acta ,  1919,  2,  315—323.  Compare  A.,  1918,  i,  311;  ii,  344). 
— In  presence  of  acids,  5-diphenyldihydroacridine  (compare  Baeyer 
and  Villiger,  A.,  1904,  i,  898)  is  readily  oxidised  at  the  ordinary 
temperature  by  various  oxidising  agents,  yielding  coloured  products 
with  the  characters  of  salts ;  the  study  of  these  products  is  attended 
with  considerable  difficulty.  By  nitric  acid  diluted  largely  with 
glacial  acetic  acid,  5-diphenyldihydroacridine  is  energetically 
attacked,  with  formation  of  crystalline  nitro-derivatives,  of  which 
six  have  been  isolated  pure  (see  below).  The  corresponding  amino- 
derivatives  behave  towards  oxidising  agents  like  the  leuco-com- 
pounds  of  colouring  matters,  showing  the  characteristic  proper¬ 
ties  of  quinoneimide  dyes  and  resembling  particularly  many 
azoxine  dyes.  The  behaviour  of  the  nitro-derivatives  towards 
alcoholic  alkali  hydroxide  accords  with  the  assumption  that  at  least 
one  nitro-group  occupies  the  para-position  with  respect  to  the  ter- 
valent  ring  nitrogen  atom;  they  dissolve  in  the  alkali,  yielding 
pronounced  green,  red,  and  blue  colorations,  thus  resembling  closely 
the  analogous  nitro-derivatives  of  phenazoxine  and  thiodiphenyl- 
amine. 

The  mononitro-de rivative  of  5-diphenyldihydroacridine  (I)  forms 
compact,  many-faced  crystals  with  the  colour  of  crystalline 
potassium  dichromate,  or,  when  ground,  a  pale  orange  powder, 
m.  p.  300 — 301°;  concentrated  sulphuric  acid  dissolves  and  decom¬ 
poses  it,  with  formation  of  a  deep  blue  coloration.  Its  acetyl 
derivative  forms  large,  four-sided  plates,  m.  p.  215°,  yielding  an 
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almost  white  powder.  Addition  of  alkali  hydroxide  solution  to  the 
hot  alcoholic  solution  yields  a  dichroic  liquid,  which  is  greenish- 
yellow  in  thin  and  purple-red  in  thick  layers. 

The  dimiro-derivative  A  (formula  II),  forms  heavy,  orange- 


yellow,  many-faced  crystals,  m.  p.  287 — 288°,  giving  a  golden- 
yellow  powder ;  its  solution  in  alcoholic  sodium  hydroxide  is 
greenish-yellow  in  thin  and  violet-brown  in  thick  layers.  The 
dinitro- derivative  B  (formula  III)  forms  compact,  lemon-yellow 
crystals  with  a  slight  blue  reflex  and  a  yellow  powder  with  a  green 
tinge;  it  begins  to  decompose  at  about  300°  and  has  m.  p.  about 
322‘5°.  Its  alcoholic  alkali  hydroxide  solution  is  blue  in  thin  and 
deep  purple  in  thick  layers. 


NH  NO* 

/\ /\/\ 
N02!^  /J\/jN02 

CPh, 

(IV.) 


NO,  N  H  NO, 


CPh2 

(V.) 


The  frm^ro-derivative  (formula  IY)  forms  orange-yellow  leaflets 
containing  benzene  of  crystallisation  and  a  golden-yellow  powder, 

m.  p.  257 — 258°;  its  solution  in  alcoholic 
alkali  hydroxide  is  magenta-red,  and 
becomes  reddish-violet  on  addition  of  a 
little  water,  whilst  much  water  forms  a 
yellow,  flocculent  precipitate. 

The  tetranitro-derivditive  (formula  V) 
forms  pale  orange-yellow  needles  and  a 
pale  yellow  powder,  m.  p.  about  180°;  in 
alcoholic  alkali  hydroxide  it  gives  a 
magenta-red  solution,  changing  to  violet  on  dilution. 

The  he  xanitro-deriv&tive  (formula  VI)  forms  granular,  yellow 
crystals,  m.  p.  317 — 318°  (decomp,),  and  dissolves  in  alcoholic 
alkali  hydroxide  to  a  magenta-red  liquid,  the  colour  of  which  is 
unchanged  by  dilution.  T.  H.  P. 


N02  NH  N02 


C 

/\ 

no2-c„h4  c(,hvno, 

(VI.) 


Carbazine  Dyes,  a  New  Class  of  Quinone-imide  Deriv¬ 
atives.  F.  Kehkmann,  Henri  Goldstein,  and  Peter  Tschudi 
(Helv.  Chim.  Acta,  1919,  2,  379—397). — The  amines  obtained  by 
reduction  of  the  nitro-derivatives  prepared  from  5-diphenyldi- 
hydroaeridine  (preceding  abstract)  behave  as  the  leuco-compouiids 
of  dyes  into  which  they  are  transformed  l>y  oxidation.  Owing  to 
their  evident  analogy  to  azoxine  and  thiazine  dyes,  the  name 
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carbazine  is  given  to  these  dyes.*  Despite  their  relation  to 
acridine,  carbazine  dyes  exhibit  little  similarity  to  the  acridine 
dyes,  the  dissimilarity  being  sufficiently  explained  by  the  difference 
between  the  chromophores  in  the  two  cases.  Like  the  azine, 
azoxine,  and  thiazine  dyes,  carbazine  dyes  are  derivatives  of 
quinone-di-imide,  this  relationship  being  fully  borne  out  by  their 
properties. 

The  introduction  of  an  amino-group  is  accompanied  by  the 
following  colour  changes  in  the  mono-acid  salts :  with  carbazine 
[dihydroacridine],  from  yellow  to  bluish-green;  with  azoxine,  from 
yellowish-red  to  bluish-violet;  with  thiazine,  from  violet-red  to 
violet-blue,  and  with  saf ranine,  from  violet-red  to  scarlet.  The 
absolute  value  of  the  bathochromic  or  hypsochromic  effect  produced 
by  the  introduction  of  an  amino-group  into  a  chromogen  is  in 
general  a  function  of  the  basicity  of  the  complex  it  enters,  the 
action  being  the  more  strongly  bathochromic  the  less  this  basicity 
is  developed.  Thus,  to  explain  the  conversion  of  the  bluish-green 
malachite-green  into  the  bluish-violet  crystal-violet  by  the  introduc¬ 
tion  of  a  second  ^dimethylamino-group,  the  hypothesis  of  colours 
of  the  second  order  is  unnecessary.  Indeed,  whether  the  introduc¬ 
tion  of  amino-groups  into  coloured  complexes  produces  deepening 
of  the  colour  or  the  reverse  depends  primarily  on  the  chemical 
nature  of  the  complex  and  secondarily  on  the  positions  assumed  by 
the  entering  groups. 

The  quinone-imide  base  (formula  I),  corresponding  with  the 


N  NIL,  N 


bluish-green  mono-acid  salts  mentioned  above,  is  yellowish-red  in 
ethereal  solution  and  shows  a  pronounced  yellow  fluorescence;  even 
ammonium  carbonate  separates  it  completely  from  its  salts. 
Oxidation  by  means  of  ferric  chloride  of  the  colourless  leuco- 
diamine  prepared  by  reduction  of  the  yellowish-red  dinitro-com- 
pound  ( loc .  cit.)  yields  a  dye  (formula  II  or  III),  which,  as  mono¬ 
acid  salt,  is  deep  olive-green;  the  corresponding  dark  cherry-red 
base  is  even  weaker  than  the  preceding,  as  its  salts  are  decomposed 
by  sodium  acetate. 

Reduction  of  the  trinitro-compound  (loc.  cit.)  yields  a  colour¬ 
less  leuco-triamine,  which  is  oxidised  by  ferric  chloride  to  a  colour¬ 
ing  matter  (formula  IV)  with  an  intense,  pure  violet  mono-acid 


N  NIL 
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salt;  the  base,  which  is  separated  from  its  salts  by  ammonia,  but 
only  incompletely  by  ammonium  carbonate,  is  deep  orange-red,  but 
non-fluorescent  in  ethereal  solution.  Hence  the  first  amino-group 
exerts  a  bathochromic,  but  the  second  a  hypsochromic,  influence, 
with  the  limitation  that  the  colour  strength  is  considerably 
increased.  Comparative  dyeing  tests  with  tannin-mordanted 
cotton  show  that  the  colour  strength  increases  from  the  chromogen 
to  the  violet  diamine,  and  then  gradually  falls  until  the  pentamine 
is  reached. 

The  leuco-tetr  amine  gives  on  oxidation  a  pure  blue  mono-acid  salt 
of  the  probable  formula  V,  and  the  hexamine  one/  of  the  probable 
formula  VI,  also  blue.  With  both  salts  correspond  imide  bases. 


nh2  n 


NHf 


/y\/\ 


nh5x: 


NH, 


C 


/\ 

NH2-CfiH4  OfH4'NHs 
(VI.) 


which  are  liberated  from  their  salts  only  by  the  strongest  inorganic 
bases,  that  derived  from  the  hexamine  only  incompletely;  boiled 
distilled  water  extracts  the  blue  hydrates  quantitatively  from  the 
violet-red  ethereal  solutions. 

By  excess  of  more  or  less  concentrated  acids,  all  the  colouring 
matters  are  converted  into  poly-acid  salts  of  different  colour,  these 
being  mostly  hydrolysed  with  ease  by  water. 

7-Amin o-5 -diphenyl acridine  salts  (annexed  formula)  are  obtained 

by  oxidation  of  the  leuco-compound, 
7-amino-5-diphenyldihydroacridine,  in  acid 
solution  by  means  of  ferric  chloride, 
z  Other  solid  salts  are  difficult  to  obtain,  but 
the  perchlorate,  C2r)H19N2C104,  forms  a  pure 
yellow,  pulverulent,  crystalline  precipitate 
exploding  when  heated. 

5 -Diphenyl-acridine,  C25H18N2,  forms  small,  pale  yellow  crystals 
decomposing  without  melting  at  160°,  and  acts  as  a  very  weak 
base. 

l(or  9)  :7 -Diaminodiphenylacridine  hydrochloride,  C25H.20NSC1, 
forms  deep,  olive-green,  crystalline  flocks,  and  the  platini chloride , 
(C25H20N3Cl)2PtCl4,  small,  dark  green  crystals.  The  imide  base, 
C25H19N3,  separates,  apparently  as  a  hydrate,  in  deep  red  flocks, 
changing  in  a  few  minutes  to  fine  crystals. 

3  : 7 -Diaminodiphenylacridine  platinichloride , 

(C25H20N3Cl),PtCl4, 

forms  metallic-green  crystals,  somewhat  soluble  in  water  to  a 
greenish-blue  solution.  The  chloride  forms  metallic-green  crystals 
with  the  lustre  of  brass.  The  imide  base,  C.25H19N3,  forms  copper- 
red  crystals  with  a  golden  lustre,  m.  p.  240 — 250°  (decomp.). 

3:7:  9-Triam  in  odiph  e  n  yl  acrid  in  r  chin  r  id c ,  C2-TI21 N4C1 ,  forms 
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compact  crystals  with  a  coppery  lustre,  and  the  jdatim  chloride, 
microscopic,  blackish-violet  crystals  insoluble  in  water. 

1:3:7:  §-T  etra-amin  od iphenyla cridine  chloride ,  C25H20N5CI, 

forms  needles  with  a  coppery  lustre,  and  the  base,  leaflets  with  the 
lustre  of  bronze. 

Hexa-aviinodijdienylacridwe  chloride  (formula  VI),  C25H24N7C1 
forms  almost  black  prisms  with  a  slight  metallic  lustre.  The  base 
exhibits  highly  basic  characters,  and  was  not  isolated,  as  it  is  not 
completely  liberated  from  its  salts  by  alkali  hydroxide,  and  even  in 
ethereal  solution  rapidly  absorbs  carbon  dioxide  from  the  air. 

The  constitution  of  these  colouring  matters  is  discussed. 

T.  H.  P. 

Derivatives  of  3 : 5-Dinitrophenoxazine.  Emil  Misslin 

and  Adolf  Bau  ( Helv .  Chim.  Acta ,  1919,  2,  285 — 315). — The 
objects  of  this  investigation  were:  (1)  to  ascertain  how  far  sub¬ 
stitution  in  o-aminopheiiol  by  the  radicles  NO.?,  Cl,  and  NHAc  may 
be  carried  without  preventing  the  formation  of  phenoxazines  by  the 
action  of  either  picryl  chloride  or  the  more  readily  accessible  2  : 4  :  6- 
trinitroanisole  in  presence  of  an  alkaline  medium,  and  (2)  to  deter¬ 
mine  if  in  all  cases  the  formation  of  phenoxazine  takes  place  by 
way  of  an  intermediate  diphenylamine  derivative,  or  if  in  certain 
cases  the  initial  formation  of  a  diphenyl  ether  is  to  be  assumed. 

The  results  obtained  show  that  the  action  either  of  2:4: 6-tri¬ 
nitroanisole  or  of  picryl  chloride  on  o-aminophenol  or  its  nitro-, 
chloro-,  bromo-,  or  acetylamino-substituted  derivatives  of  the  type 
of  picramic  acid  leads  in  presence  of  alkali  to  the  formation  of 
derivatives  of  3 : 5-dinitrophenoxazine,  diphenylamine  compounds 
being  formed  as  intermediate  products.  It  is  highly  probable,  also, 
that  other  substituted  o-aminophenols  containing  the  groups  named, 
with  the  exception  of  those  in  which  the  substitution  occurs  in  the 
ortho-position  to  the  amino-group,  react  in  the  same  sense  with 
2 : 4 : 6-trinitroanisole  or  picryl  chloride.  When  suspended  in 
alcohol,  3 : 5-dinitrophenoxazines  substituted  in  the  7-position  by 
NOo,  Cl,  Br,  or  NHAc  yield  Bordeaux-red  or  violet  colorations  on 
addition  of  alkali  hydroxide,  whilst  3  : 5-dinitrophenoxazines  with 
a  nitro-group  in  the  6-position  yield  a  pure  blue  coloration  under 
these  conditions.  With  simultaneous  substitution  in  the  6-  and 
7-positions,  the  coloration  is  determined  by  the  more  highly  negative 
substituent,  or,  if  the  two  substituents  are  of  similar  character,  by 
that  in  the  6-position.  The  condensation  product  obtained  in  the 
cold  from  picryl  chloride  and  the  potassium  derivative  of  o-acetvl- 
aminophenol  yields  Turpin’s  3 : 5-dinitrophenoxazine  (T.,  1891,  59, 
714)  on  treatment  with  alkali. 

3 : 5-Dinitrophenoxazine,  formed  from  2:4:  6-trinitroanisole  and 
o-aminophenol  in  alcoholic  solution  in  presence  of  potassium  hydr¬ 
oxide,  is  also  obtained  from  the  ^toluenesul phonic  ester  of  2:4:6- 
trinitro-2/-hydroxydiphenylamine  under  similar  conditions,  and 
from  2  :4  : 6-trinitro-2 '-hydroxy- JV-acetyldiphenylamine  by  treat¬ 
ment  with  ammonia  in  alcoholic  solution. 

S-Cbloro-S  :5‘dimtrophennrrazine<  C]f>HnOrtNnCl,  formed  either 
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from  2 : 4 : 6-trinitroanisole  and  4-chloro-2-aminophenol  or  from 
5/-cliloro~2  : 4  : 6-trinitro-2/-hydroxydiphenylamine  p-toluenesulphon- 
ate,  crystallises  in  brick-red  or  deep  brownish-red  needles.  In  con¬ 
centrated  sulphuric  acid  it  forms  a  Bordeaux-red  solution,  which 
precipitates  it  unchanged  on  dilution;  when  suspended  in  alcohol, 
it  yields  a  pure  violet  coloration  with  alkali  hydroxide. 

3:5: 8-Trinitrophenoxazine ,  C12HG07N4,  obtained  from  2:4: 6- 
nitroanisole  and  4-nitro-2-aminophenol,  forms  deep  reddish-brown 
needles,  and  gives  a  Bordeaux-red  solution  in  alkaline  alcohol. 

3  :o-Dimtro-8-acetylaminophenoxaziney  C14H10O6N4,  prepared 
from  4-acetylamino-2-aminophenol  and  potassium  3  : 5-dinitro-4  : 4'- 
dimethoxyquinolnitrolate  (compare  Meisenheimer,  A.,  1902,  i,  795), 
forms  dark  brown,  velvety,  felted  needles.  Its  solution  in  con¬ 
centrated  sulphuric  acid  is  first  brownish-red  and  then  dark  red, 
addition  of  water  producing  a  brownish -yellow  precipitate.  Its 
suspension  in  alcohol  is  coloured  violet  by  potassium  hydroxide. 

3:5: 9-Trinitrophenoxazine,  obtained  from  2:4: 6-trinitroanisole 
and  5-nitro-2-aminophenol,  was  prepared  by  Kehrmann  and  Saager 
(A.,  1903,  i,  279)  by  nitration  of  3 : 5-dinitrophenoxazine. 

8-Chloro-3  :5-dinitro-l0-aminophenoxazine,  C12H705N4C1,  obtained 
from  4-chloro-2 : 6-diaminophenol  and  2  : 4  :  6-trinitroanisole,  forms 
slender,  reddish-brown,  shining  needles,  gives  a  yellowish-brown 
solution  in  concentrated  sulphuric  acid,  and  yields  a  dull  violet 
coloration  with  potassium  hydroxide  in  alcohol. 

8  : 10-Dichloro-3  : 5~dinitrophenoxazine ,  C19H505N3C12,  prepared 

from  4  : 6-dichloro-2-aminophenol  and  2  : 4  : 6-trinitroanisole,  forms 
small,  reddish-brown,  shining  crystals,  sparingly  soluble  in  concen¬ 
trated  sulphuric  acid,  giving  a  reddish-violet  coloration;  in  alkaline 
alcohol  it  forms  a  violet  solution  with  a  red  tinge. 

8  : 10 -Dibromo-3  : 5-dinitrophenoxazine ,  C12H505N3Br2,  prepared 

like  the  corresponding  dichloro-compound,  forms  deep  reddish- 
brown,  shining  needles,  and  dissolves  slightly  in  concentrated 
sulphuric  acid  with  a  faint  blue  coloration;  with  alcoholic  alkali,  a 
violet  coloration  with  a  red  tinge  is  formed. 

8-Chloro-3  :  5  :  10 -trinitrophenoxazine,  C12H^07N4C1,  obtained 
from  2:4: 6-trinitroanisole  and  4-chloro-6~nitro-2-aminophenol, 
crystallises  in  drusy  masses  of  matt,  light  brown  leaflets,  and  gives 
a  brownish-orange  solution  in  concentrated  sulphuric  acid ;  its 
suspension  in  alcohol  gives  a  violet  coloration  with  alkali  hydroxide. 

3  : 5  :  8-Trinitro-\0-aminophenoxazine,  C12H707N5,  prepared  from 
4-nitro-2  :  6-diaminophenol  and  potassium  3  : 5-dinitro-4  : 4/-dimeth- 
oxyquinolnitrolate  (compare  Meisenheimer,  loc.  cit .),  crystallises  in 
shining,  reddish-brown  to  garnet-red  needles,  and  dissolves  readily 
in  concentrated  sulphuric  acid  to  an  intense  brownish-yellow  solu¬ 
tion.  In  alcoholic  potassium  hydroxide,  it  dissolves  incompletely 
to  a  dirty,  brownish-red  solution.  When  boiled  with  acetic 
anhydride  and  fused  sodium  acetate,  it  is  converted  into 
3 :5  :8-trinitro-10-acetylaminophenoxazine,  C14H908N5,  which  may 
also  be  obtained  from  4-nitro-6-acetylamino-2-aminophenol  and 
potassium  3  :  5~dimtro-4  :  4/-dimethoxyquinolnitrolate  (compare 
Meisenheimer,  loc .  cit.),  and  which  forms  brownish-yellow  leaflets 
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with  the  lustre  of  gold.  It  dissolves  easily  in  concentrated 
sulphuric  acid  to  an  orange-yellow  solution,  and  partly  in  alcoholic 
alkali  hydroxide  with  a  violet  coloration  showing  a  red  tinge. 

\0-Chloro~8  :  5  :  8-trinitrophenoxazine,  C12H507N4C1,  prepared 
from  2:4: 6-trinitroanisole  and  6-chloro-4-nitro-2-aminophenol, 
forms  drusy  masses  of  small,  reddish-brown,  shining  crystals,  and 
readily  gives  an  orange  solution  in  concentrated  sulphuric  acid ; 
with  alcohol  and  potassium  hydroxide,  it  gives  a  reddish-violet  to 
Bordeaux-red  solution. 

3:5  :\§-Trinitro-8-acetylaminophenoxazine ,  C14H()08N5,  obtained 
from  4-acetylamino-6-nitro-2-aminophenol  and  potassium  3:5- 
dinitro-4 : 4'-dimethoxyquinolnitrolate,  forms  shining,  flat,  pale 
reddish-brown  needles,  and  gives  a  brownish-orange  solution  in  con¬ 
centrated  sulphuric  acid  and  a  violet  coloration  with  alkali  hydr¬ 
oxide  in  suspension  in  alcohol. 

8-Chloro-3  :5  :9-tri?iitrophenoxazine,  C12H507N4C1,  obtained  either 
from  2  : 4  : 6-trinitroanisole  and  4-chloro-5-nitro-2-aminophenol  or 
by  nitration  of  8-chloro-3 : 5-dinitrophenoxazine,  crystallises  in 
stellar  aggregates  of  shining,  garnet-red  needles,  and  gives  a  dirty, 
bluish-red  solution  in  concentrated  sulphuric  acid  and  a  pure  blue 
coloration  with  alkali  hydroxide  and  alcohol. 

3:5:7: 9-Tetranitrophenoxazine,  obtained  by  nitration  of  3:5:9- 
trinitrophenoxazine,  agrees  in  properties  with  Kehrmann  and 
Saager’s  preparation  ( loc .  cit.). 

3 :5  :9-Trimtro-8-methylphenoxazine,  C13H807N4,  prepared  from 
2:4: 6-trinitroanisole  and  5-nitro-2-amino-p-cresol.  forms  deep 
reddish-brown,  shining  needles,  and  readily  dissolves  in  concentrated 
sulphuric  acid  to  a  dirty,  brownish-red  solution  ;  a  pure  blue  solution 
is  obtained  in  alcohol  and  potassium  hydroxide. 

3:5:8:10 -Tetranitrophenoxazine,  C12H509N5,  prepared  from 
picramic  acid  and  either  2:4: 6-trinitroanisole  or  picryl  chloride, 
forms  dark  brown  or  steel-blue  needles,  and  yields  an  intensely 
golden-yellow  solution  in  concentrated  sulphuric  acid  and  a  bluish- 
red  solution  in  alcoholic  alkali  hydroxide. 

3 :5  :8  :Q-Tetranitrophenoxazincy  CjoH^O^N-,  prepared  by  nitra¬ 
ting  3:5: 8-trinitrophenoxazine,  forms  long,  reddish-brown  leaflets 
with  a  green,  metallic  lustre,  containing  acetic  acid  of  crystallisa¬ 
tion,  and  assumes  an  orange-red  colour  when  dried.  It  dissolves 
easily  in  concentrated  sulphuric  acid  with  an  orange-red  coloration, 
and  in  alcohol  containing  alkali  hydroxide  to  a  greenish-blue 
solution.  T.  H.  P. 

Coloured  Condensation  Products  from  Ketonic  Pyr azo¬ 
line  Derivatives.  E.  P.  Kohler  and  L.  L.  Steele  (/.  Amer . 
Chem .  8 or.,  1919,  41,  1105 — 1108). — The  ketopyrazolines  having 

the  structure  -CO#CH<^-j^  give  highly  fluorescent  solutions  in 

alcohol  containing  a  trace  of  hydrogen  chloride.  Some  of  the  pro¬ 
ducts  have  now  been  isolated.  They  are  very  sparingly  soluble 
substances  of  high  m.  p,  and  molecular  weight,  and  outwardly 
resemble  the  most  brilliant  rhodamine  dves. 
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Hydrogen  chloride  is  passed  into  a  suspension  of  ethyl  5-benzoyl- 
4-phenylpyrazoline-3-carboxylate  (this  vol.,  i.,  531)  in  boiling 
methyl  alcohol,  and  the  crimson  precipitate  is  collected  as  soon  as 
the  ester  has  disappeared  and  boiled  for  some  time  with  carbon 
disulphide.  The  compound ,  C38H3204N4,  is  thereby  changed  into 
a  mass  of  stout  needles,  m.  p.  266 — 268°,  which  sublime  freely  at 
above  400°  in  a  vacuum.  It  is  very  slightly  soluble  in  benzene, 
the  solution  appearing  a  brilliant  crimson-orange  by  reflected  light 
and  purple  by  transmitted  light.  On  continuing  the  action  of 
hydrogen  chloride,  the  substance  takes  up  water  and  the  acid  to 
form  a  yellow  compound ',  C38H35OfiN4Cl,  plates,  m.  p.  258 — 259°, 
and  when  boiled  with  acetic  acid  for  some  time  it  combines  with 
2H20  to  give  the  colourless  compound ,  C38H3606N4,  needles,  m.  p. 
181°.  From  an  approximate  determination  of  its  molecular  weight, 
it  appears  that  the  compound  may  have  the  formula 

CFTPh-C  :CPh-N-N:C*C02Et 
co.Et-c:N— ^-cPh:6 — CHPh  ' 

it 

Ethyl  5-j>bromobenzoyl-4-phenylpvrazoline-3~carboxylate  (ibid.) 
gives  a  similar  product ,  C38H3104N4Br,  purple-red  needles,  m.  p. 
268—270°. 

Distyryl  ketone  reacts  with  ethyl  diazoacetate  in  light  petroleum 
at  50- — -70°  to  give  ethyl  5-cinnamoyl-4:-phenylpyrazoline-3-carb- 

oxylate}  CHPhlCH'CO'CH^^^^  y.  ^ ,  pale  yellow  plates, 

m.  p,  164*5 — 165°,  solutions  of  which  become  blood-red  with 
hydrogen  chloride.  Styryl  methyl  ketone  yields  ethyl  5-acetyl-±- 
phenylpyrazoline-3-carboxylate ,  white  needles,  m.  p.  127°,  solutions 
of  which  give  an  orange  colour  with  hydrochloric  acid. 

Ethyl  5-acetyl-4-phenylpyrazoline-3  : 5-dicarboxyl  ate,  m.  p.  76°, 
was  obtained  by  Buchner.  The  present  authors  have  obtained  an 
isomeride  with  m.  p.  105 — 106°.  This  gives  no  colour  with 
alcoholic  hydrogen  chloride.  J.  C.  W. 

Asymmetric  Dyes.  C,  W.  Porter  and  C.  T.  Hirst  ( J .  Amer. 
Chem.  Soc.,  1919,  41,  1264 — 1267). : — A  number  of  dyes  contain¬ 
ing  an  asymmetric  carbon  atom  have  been  prepared  with  the  idea 
of  contributing  to  the  knowledge  of  vital  stains,  and  one  has  been 
discovered  on  which  wool  acts  selectively,  absorbing  more  of  the 
lsevo-  than  the  dextro-modifi cation. 

The  parent  substance  is  ^-aminobenzophenone,  obtained  by  con¬ 
densing  benzoyl  chloride  with  phthalanilide  in  the  presence  of 
zinc  chloride.  This  is  converted  into  ^-aminobenzhydrol  by  reduc¬ 
tion,  and  into  carbinols  by  the  Grignard  reaction,  and  these  bases, 
containing  an  asymmetric  carbon  atom,  are  diazotised  and  coupled 
with  (a)  0-nanhthol,  giving  dyes  which  are  insoluble  in  acids, 
alkalis,  or  water,  (b)  dimethylaniline  in  the  presence  of  about 
0‘lA-hydrochloric  acid,  and  (c)  naphtholsul phonic  acids  and 
naphthylaminesulphonic  acids,  to  give  soluble  dyes. 

p-^4  m  inodiphenylme  t  hylcarbinol ,  OH*CMePh*C6H4*NHo,  has 

m.  p.  101°,  and  p-arn  in  odiphenylet  hylcarbinol  forms  colourless 
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plates,  m.  p.  103°,  The  dyes  mentioned  in  tabular  form  in  the 
original  are  as  follows:  OH*CHPh,C6H4*No*C10He*OH,  red,  m.  p. 
169*5°;  OH-CMePh-C6H4-N.*C10H6-OH,  red~,  m.  p.  190°; 

OH-CEtPh-C(.H4-No-C10Hf;OH, 

crimson,  m.  p.  149°;  OH*CHPh*Ct;H4*N2-Cr)H4*NMe2,  red,  m.  p. 
145°;  OH*CMePh‘CRH4*N;>-C6H4*NMe^  yellow,  m.  p.  177°; 
0H-CEtPh-Cf;H4-No*C6H4-NMe;„  orange,  in.  p.  138—139°; 
OH-CHPh-C0H4-No:C10H4(SOaH),-OH,  red,  m.  p.  162°; 

OH-CEtPh-C6H4-N>C10H5(OH)-SO8H, 
dark  red,  m.  p.  120—122°;  OH-CMePh*CfiH4-No-C10Hf)(OH)-SO3H, 
red,  m.  p.  150—152°  J.  C.  W. 

The  Constitution  oi  Internal  Diazo-oxides  (Diazo-phenols). 

II.  Gilbert  T.  Morgan  and  Eric  Doddrell  Evans  (T.,  1919, 
115,  1126—1140). 

Action  of  Phenylhydrazine  on  Phthalaldehydic  and 
Phthalonic  Acids :  Phenyl-hydrazo-  and  Azo-phthalide. 

Prafulla  Chandra  Hitter  and  Jnanendra  Nath  Sen  (T.,  1919, 
115,  1145—1148). 

Researches  on  Proteins.  VI.  The  Destructive  Distilla¬ 
tion  of  Fibroin.  Treat  B.  Johnson  and  Peter  G.  Daschavsky 
(,/.  Amer.  Ghem .  Soc 1919,  41,  1147— 1149).— Like  Pictet  and 
Cramer  (this  vol.,  i,  227),  the  authors  have  also  commenced  a  study 
of  the  destructive  distillation  of  proteins,  choosing  in  the  first 
instance  silk  fibroin,  because  it  contains  no  sulphur  and  because 
its  chief  amino-acids  are  well  known  and  few  in  number  (glycine 
33%,  alanine  16%,  and  tyrosine  10%).  Distilling  quantities  of 
about  1600  grams  at  a  time,  under  25 — 27  mm.,  the  authors  obtain 
about  16%  of  volatile  and  gaseous  products,  soluble  in  sodium 
hydroxide  or  sulphuric  acid,  41%  of  coke,  and  43%  of  a  red  oil 
which  certainly  contains  phenol.  J.  C.  W. 

Application  of  the  Kjeldahl  Method  to  Compounds  of 
Brucine,  with  Reference  to  the  Brucine  Salt  of  a  New 
Nucleotide.  Walter  Jones  (/.  Phai*m.  Exp.  Ther 1919,  14, 
489 — 493). — >The  Kjeldahl  method  gives  exact  results  with  salts  of 
brucine.  This  fact  has  been  applied  in  determining  the  nature 
of  the  brucine  salt  of  a  nucleotide  obtained  by  partial  oxidation 
of  yeast-nucleic  acid  with  potassium  permanganate.  J.  C.  D. 

Action  of  Enzymes  on  Starches  of  Different  Origin. 

II.  C.  Sherman,  Florence  Walker,  and  Mary  L.  Caldwell  (J. 
Amer.  Ghem.  Soc.f  1919,  41,  1123 — 1129). — When  purified  by 
washing  with  very  dilute  sodium  hydroxide,  wheat,  rice,  and  maize 
starches  are  hydrolysable  at  the  same  rate  by  the  same  kind  of 
amylase,  and  this  is  true  for  a  large  variety  of  agents,  such  as 
saliva,  pancreatin,  purified  pancreatic  amylase,  malt  extract, 
purified  malt  amylase,  taka-diastase,  or  the  purified  amylase  of 
Aspergillus  oryzae.  When  washed  with  water  only,  potato  starch 
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is  almost  pure*  but  the  cmeal- starches,  .  especially  nuimv-  st&jfnh, 
appear  to  contain  fatty  or  resinous  substances  which  interfere  with 
the  hydrolysis,  even  after  the  starch  has  been  dissolved  in  boiling 
water.  These  interfering  substances  are  partly  removed  by  ether, 
but  best  by  dilute  alkali  hydroxide.  Potato  starch  is  slightly  more 
digestible  than  the  purified  cereal  starches.  In  one  case,  however, 
when  purified  potato  starch  was  left  with  purified  pancreatic 
amylase,  a  much  lower  rate  of  hydrolysis  was  observed,  suggesting 
that  some  accessory  substance  had  been  removed  during  the 
purification. 

The  experiments  on  which  these  conclusions  are  based  were 
carried  out  as  follows.  Sufficient  of  the  starch  preparations  were 
taken  to  furnish  1%  solutions  of  real,  dry  starch,  and  gelatinised 
by  boiling  with  .water  for  three  minutes.  The  solutions  were  then 
rendered  neutral  to  rosolic  acid  and  made  up  to  100  c.c.  at  40°  in 
a  thermostat.  Uniform  volumes  of  .the  enzyme  preparations, 
sufficient  to  cause  hydrolysis  to  proceed  to  about  one  half,  were 
then  placed  with  any  necessary  salts,  in  several  flasks  and  the  starch 
solutions  added.  After  thirty  minutes  at  40°,  the  hydrolysis  was 
stopped  by  rapidly  boiling  the  mixture,  and  the  reducing  sugar 
was  estimated  by  Fehling’s  method.  *T.  C.  W. 

The  Action  of  Ptyalin.  Hugh  McGuigan  (J.  Biol.  Chem 
1919,  39,  273 — 284). — Chittenden  and  Smith  ( T .  Conn.  Acad . 
Arts  and  Sci.y  1885,  6,  343)  studied  the  action  of  ptyalin  on  starch 
and  found  that  a  relation  between  the  amount  of  sugar  formed 
and  the  amount  of  ptyalin  used  existed  only  when  the  saliva  was 
diluted  50  to  100  times.  These  experiments  have  been  in  the 
main  confirmed  by  the  author,  who  has  also  found  that  the  balance 
point  shifts  with  the  volume  of  saliva  used,  and  that  it  may  go 
as  high  as  75%  of  the  substrate — calculated  as  dextrose.  The  pro¬ 
ducts  of  digestion  which  interfere  with  the  reaction  are  not  dextrose 
or  maltose.  There  is  evidence  that  ptyalin  combines  with  starch 
during  digestion,  and  exerts  a  force  which  causes  hydrolysis. 

J.  C.  D. 

Arsenical  Medical  Product  and  Process  of  Producing 
Same.  J.  M.  White  (U.S.  Pat.  1297952). — A  product  believed 
to  be  sodium  dimethylphenyl  hydrogen  arsenide,  CGH3Me2‘AsHNa, 
m.  p.  about  121°,  readily  soluble  in  water,  is  obtained  by  the  inter¬ 
action  of  sodium  benzoate  and  sodium  cacodylate  in  aqueous  solu¬ 
tion  [See,  further,  J.  Soc.  Chem, .  Ind 1919,  847a.] 


PHYSIOLOGICAL  CHEMISTRY. 


i.  561 


Physiological  Chemistry. 


Concentration  of  Ammonia  in  Blood.  Comparison  with 
Concentration  of  Ammonia  in  Different  Secretions  and 
Tissues,  especially  Muscle  Tissue.  K.  L.  Gad- Andersen 
(J.  Biol.  Chem.,  1919,  39,  267 — 271). — A  method  for  the  estim¬ 
ation  of  ammonia  in  the  tissues  is  described.  The  author  records 
that  he  found  the  concentrations  of  ammonia  in  muscle  and  in 
blood  of  the  same  order.  The  concentration  of  ammonia  in  the 
heart  muscle,  liver,  fatty  tissue,  bile,  cerebrospinal  fluid,  and 
aqueous  humour  is  the  same  as  in  blood.  J.  C.  D. 

Some  Data  concerning  the  Alleged  Relation  of  Catalase 
to  Animal  Oxidations.  Raymond  L.  Stehle  ( J .  Biol.  Chem 
1919,  39,  403 — 420). — The  feeding  of  meat  and  the  administration 
of  saccharin,”  j3-hy dr oxy butyric  acid,  alanine,  and  glycine  are  not 
accompanied  by  an  increase  in  the  catalase  content  of  the  blood 
to  the  extent  reported  by  Burge  (Amer.  J.  Physiol .,  1918,  46,  117 ; 
1918 — 1919,  47,  13).  It  is  suggested  that  fluctuations  in  catalase 
content  are  due  to  fluctuations  in  the  red  cell  count  of  the  blood, 
and  that  catalase  content  is  a  function  of  the  number  of  red  cells. 

J.  C.  D. 

Importance  of  Accurate  and  Quantitative  Measurements 
in  Experimental  Work  on  Nutrition  and  Accessory  Food 
Factors.  Harriette  Chick  and  E.  Margaret  Hume  (J.  Biol. 
Chem.,  1919,  39,  203 — 207). — The  authors  point  out  that  much 
of  the  experimental  work  recently  published  on  the  subject  of  the 
accessory  food  factors  may  be  criticised  on  the  ground  that 
quantitative  measurements  have  not  received  sufficient  attention. 
In  comparing  the  value  of  a  series  of  foodstuffs  as  regards  their 
value  in  content  of  some  accessory  food  factors,  it  is  obvious  that 
the  first  step  necessary  is  to  determine  in  each  case  the  minimum 
daily  dose  which  will  maintain  health  in  the  experimental  animal, 
and  to  institute  comparison  between  these  amounts. 

Neglect  of  this  necessary  procedure  has  led  to  many  vague  and 
erroneous  results  being  reported.  J.  C.  D. 

Hydrogen-  and  Hydroxyl-ion  Equilibrium  in  Solutions .  I. 

W.  Loffler  and  K.  Spiro  ( Helv .  Chim.  Acta ,  1919,  2,  417 — 419). 
— Most  of  the  liquids  of  the  animal  organism  exhibit  the  same 
reaction  approximating  to  neutrality,  the  maintenance  of  this 
reaction  being  of  the  utmost  importance  for  many  physiological  pro¬ 
cesses,  and  alterations  in  it  being  of  great  influence  on  the  course  of 
essential  vital  processes.  In  an  investigation  of  the  extent .  to 
which  the  results  obtained  with  colloidal  solutions  are  applicable 
to  solutions  of  crystalloids,  the  authors  have  attained  a  simple 
demonstration  of  the  fact  that  the  neutrality  of  crystalloid  solu- 
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tions  is  regulated  by  physico-chemical  as  well  as  by  chemical 
1  actors.  In  all  adsorption  processes,  specific  forces  act,  different 
substances  showing  considerable  differences  as  regards  adsorb- 
ability.  Alteration  of  the  reaction  by  shaking  with  animal  char¬ 
coal  is  not  shown  by  all  solutions  used  as  '‘moderators  ”  or 
“  buffers  ” ;  thus,  no  such  change  occurs  with  phosphate  solutions, 
whereas  with  solutions  of  citrates  and  borates  it  is  easily  detect¬ 
able,  the  value  of  pK  being  increased  with  the  former  and 
diminished  with  the  latter  salts.  The  use  to  which  animal  char¬ 
coal  is  now  put  in  the  treatment  of  infective  diseases  may  depend, 
not  merely  on  its  ability  to  absorb  bacteria  and  toxins,  but  also 
on  its  action  in  combating  the  acidity  of  the  stomach  contents 
arising  from  bacterial  influence.  T.  H.  P, 

Equilibrium  between  Potassium,  Rubidium,  Caesium, 
and  Uranium.  (Mlle.)  L.  Kaiser  (Arch.  N&erland  Physiol ,, 
1919,  3,  587 — 593). — Potassium  in  Ringer's  solution  may  be 
replaced  by  rubidium  or  caesium,  as  far  as  its  action  on  the  isolated 
frog's  heart  is  concerned.  The  maximum  action  is  given  by  the 
following  concentrations,  expressed  as  mg.  per  litre:  potassium  92, 
rubidium  116,  caesium  78.  It  has  been  shown  that  certain 
elements,  such  as  uranium,  thorium,  and  radium,  which  should  be 
capable  of  replacing  potassium,  actually  exert  an  opposite  effect. 
This  is  viewed  in  the  light  of  the  fact  that  potassium  emits  nega¬ 
tive  0-rays,  whilst  uranium  emits  positive  a-rays.  The  antagonistic 
action  of  these  elements  on  the  frog's  heart  is  considered. 

J.  C.  D. 

Composition  of  the  Posterior  and  Anterior  Lobes  of 
Cattle  Pituitaries.  C.  G.  McArthur  (J.  Amer.  Chem ,  Soc.y  1919 
41,  1225 — 1240). — See  this  vol.,  ii,  483. 

The  Supposed  Occurrence  of  Methylguanidine  in  Meat, 
with  Observations  on  the  Oxidation  of  Creatine  by  Mercuric 
Acetate.  Isidor  Greenwald  (J.  Amer.  Chem.  Soc.y  1919,  41, 
1109 — 1115). — Most  of  the  reports  that  methylguanidine  occurs 
in  meat  are  based  on  the  use  of  either  silver  nitrate  and  barium 
hydroxide  or  mercuric  chloride  and  sodium  acetate  as  the  pre¬ 
cipitating  agents.  Ewins  has  already  shown  that  the  former 
agent  is  capable  of  oxidising  creatine  to  methylguanidine  (A., 
1916,  i,  528),  and  it  is  now  proved  that  mercuric  acetate  is  equally 
unsatisfactory,  for  not  only  does  it  fail  to  give  complete  precipita¬ 
tion,  but  it  also  oxidises  creatine  to  methylguanidine  and  oxalic 
acid,  and  an  intermediate  product,  methylguanidoglyoxylic  acid, 
NHMe*C(INH)*NH,C0*C02H.  These  results  have  recently  been 
confirmed  by  BaUmann  and  Ingvaldsen  (A.,  1918,  i,  423). 

Using  a  modification  of  the  process  by  which  Brieger  isolated 
methylguanidine  from  very  putrid  meat  in  connexion  with  his 
work  on  ptomaines,  the  author  has  failed  to  find  any  of  the  base 
in  fairlv  fresh  meat.  J.  C.  W. 
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Metabolism  of  Dextrose  in  Surviving  Organs.  VII. 
Action  of  Muscular  Tissue  of  the  Dog  (during  Feeding  and 
Fasting)  on  Dextrose  Circulating  in  it  and  on  the  Glycogen 
contained  in  it.  Ugo  Lombroso  and  Ludovico  Paterni  [Arch, 
farm.  sper.  sci .  aff.y  1919,  27,  17 — 32).— When  placed  under  suit¬ 
able  conditions,  the  muscular  tissue  of  the  dog  is  able  to  consume, 
not  merely  its  own  glycogen,  but  also  marked  quantities  of 
dextrose  added  to  the  liquid  circulating  through  it,  such  consump¬ 
tion  being  the  greater  when  the  tissue  is  from  a  dog  being  fed 
than  when  it  is  from  one  kept  fasting.  T.  H.  P. 

The  Salicylates .  XI.  The  Stability  and  Destruction  of 
the  Salicyl  Group  under  Biological  Conditions.  P.  J. 

Hanzlik  and  N.  C.  Wetzel  (J.  Pharm.  Exp.  Ther.,  1919,  14, 
25 — 42). — It  has  been  previously  reported  that  20  to  30%  of  the 
salicyl  group  remains  unaccounted  for  after  its  passage  through 
the  body,  and  is  presumably  destroyed  (ibid.,  1917,  9,  247).  Solu¬ 
tions  of  sodium  salicylate  deteriorate  when  kept,  particularly  when 
they  are  dilute.  The  decomposition  appears  to  be  due  to  the 
action  of  living  organisms,  and  may  be  inhibited  by  adding  chloro¬ 
form.  Sodium  salicylate  solutions  were  found  to  deteriorate  in 
the  presence  of  yeast,  but  not  as  rapidly  as  when  allowed  to  remain 
alone.  The  salicyl  group  appears  to  undergo  destruction  when  in 
the  presence  of  minced  tissue.  About  20%  of  salicylates  adminis¬ 
tered  to  normal  individuals  is  destroyed,  whilst  in  the  cat  and  dog 
the  amount  destroyed  is  much  greater. 

A  general  increase  in  metabolism,  such  as  is  encountered  in 
febrile  conditions,  leads  to  an  increased  destruction  of  the  salicyl 
group.  J.  C.  D. 

The  Salicylates.  XII.  The  Excretion  of  Salicyl  after 
Administration  of  Methyl  Salicylate  to  Animals.  P.  J. 

Hanzlik  and  N.  C.  Wetzel  (J.  Pharm.  Exp.  Ther.,  1919,  14, 
43 — 46).—' The  excretion  of  salicyl  by  animals  (dogs  and  cats) 
after  the  administration  of  methyl  salicylate  is  approximately  25% 
less  than  after  the  administration  of  sodium  salicylate.  After 
gastric  administration,  the  free  ester  was  found  in  the  urine  in 
concentrations  of  0*2  to  0*52%,  and  14*4%  after  intramuscular 
injection.  J.  C.  D. 
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Mineral  Matter  in  Plants  :  The  Ashes  of  some  Hoots  and 
Tubers,  Lucien  Leroux  and  Desire  Leroux  (Ann.  Chim.  anal 
1919,  [ii],  1,  207 — 209).  —  The  following  amounts  of  ash  were  found 
in  the  air-dried  substances:  Potato,  4*05%;  common  comfrey, 
9*06%;  dahlia,  5*10%;  burdock,  12*25%;  thistle,  11*45%;  gentian, 
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3*65%;  carrot,  6*25%;  turnip,  7*15%;  water  lily,  3'65%;  nettle, 
7*83%;  male  fern,  4'83%.  Analyses  of  the  ashes  are  also  given. 
The  largest  quantities  of  sulphuric  acid  were  found  in  thistle  ash 
and  turnip  ash  (18*5%  and  13*2%  of  S03  respectively);  phosphoric 
acid  was  most  abundant  in  water-lily  ash  (14*7%  P205),  and  calcium 
in  gentian  ash  (19*0%  CaO).  Gentian  ash  also  yielded  the  largest 
quantity  of  iron,  namely,  6*3%  Fe203.  W.  P.  S. 

Carbohydrates  of  Vegetables.  V.  Carbohydrates  of 
Carrots.  VI.  Carbohydrates  of  Green  Peas.  Ernst 

Busolt  (J.  Landiv .,  1916,  64,  357 — 360,  361 — 362.  Compare  A., 
1914,  i,  792). — Carrots  (6  kilos,  of  fresh  roots)  contain  mannitol 
(23*5  grams)  and  dextrose  (2'8  grams),  whilst  green  peas  contain 
mannitol,  dextrose,  lsevulose,  and ,  glycuronic  acid.  T.  H.  P. 

Secretion  of  Phosphates  in  the  Stems  of  Djatikapur 
[Tectona  grandis,  L.J.  A.  Wichmann  (Proc.  K.  Akcid .  Wetensch. 
Amsterdam ,  1919,  21,  968 — 982). — A  discussion  on  the  nature  of 
the  mineral  deposits  found  in  the  stems  of  teak  trees.  From  a 
consideration  of  the  data  the  author  concludes  that  the  deposits  are 
hydrated  calcium  phosphate,  and  that  this  may  change  into  calcium 
magnesium  phosphate.  The  teak  tree  absorbs  more  phosphoric  acid 
than  any  other  tree,  and  the  effects  of  this  on  the  nature  of  the  soil 
are  considered.  J.  F.  S. 

Content  of  Hydrastine  and  Berberine  in  Hydrastis 
canadensis  Grown  in  Austria  (at  Korneuberg)  and  Estim- 
tion  of  Berberine.  Richard  Wasicky  and  Marianne 
Joachimowitz  (Arch.  Pharm 1917,  255,  497 — 506). — An 

accurate  method  for  estimating  berberine  is  described,  and  also 
the  results  of  the  estimation  of  hydrastine  and  berberine  in  the 
different  parts  of  Hydrastis  canadensis  grown  in  Austria.  [See 
J,  Soc.  Ghent .  Ind.y  1919,  737a.]  T.  H.  P. 

The  Action  of  some  Common  Soil  Amendments.  J.  E. 

Greaves  and  E.  G.  Carter  (Soil  Sci .,  1919,  7,  121 — 160). — From 
a  review  of  the  literature  on  this  subject,  a  full  bibliography  of 
which  is  given,  it  is  shown  that  the  sulphates  of  magnesium, 
calcium,  and  iron,  the  chlorides  of  sodium,  potassium,  magnesium, 
and  calcium,  and  manganese  and  iron  salts  may  be  especially 
efficient  as  soil  stimulants.  This  effect  is  due  in  some  cases  to  an 
increase  in  the  available  phosphate,  and  in  others  to  an  increase 
in  the  available  nitrogen,  these  increases  in  available  nitrogen  and 
phosphorus  being  quite  sufficient  to  account  for  the  noted  increase 
in  crop  yields  resulting  from  the  use  of  these  soil  amendments. 
In  certain  cases,  an  increase  in  the  organic  phosphorus  rather  than 
in  the  available  phosphate  or  nitrogen  results  from  their  applica¬ 
tion,  W.  G. 
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Chlorination  of  Methane.  J.  Pfeifer,  F.  Mautiiner,  and 
O.  Reitlinger  (J.  pr.  Che?n.y  1919,  [ii],  99,  239 — -242). — The  pro¬ 
cess  has  been  studied  by  passing  suitable  mixtures  of  chlorine  and 
a  natural  gas  consisting  of  nearly  pure  methane,  free  from  ethylene 
hydrocarbons  but  containing  small  amounts  of  nitrogen  and 
oxygen,  over  antimony  pentachloride  or  ferric  chloride  contained 
in  a  quartz  tube  heated  at  360 — 400°.  With  the  former  catalyst 
and  the  gases  mixed  in  the  proportion  of  one  volume  of  methane 
to  two  volumes  of  chlorine,  methylene  chloride  (5 ’8%),  chloroform 
(20*3%),  carbon  tetrachloride  (5*9%),  and  hydrogen  chloride  (32%) 
were  obtained,  64%  of  the  chlorine  entering  into  action.  With 
ferric  chloride  and  equal  volumes  of  the  two  gases,  the  substances 
formed  were  methyl  chloride  (5*8%),  methylene  chloride  (15-7%), 
chloroform  (21*7%),  and  hydrogen  chloride  (43*2%),  86*4%  of  the 
chlorine  being  used;  when  2  volumes  of  chlorine  were  employed 
for  each  volume  of  methane,  there  were  obtained  methyl  chloride 
(traces),  methylene  chloride  (13*25%),  chloroform  (22*2%),  carbon 
tetrachloride  (6*35%),  and  hydrogen  chloride  (41*8%),  83*6%  of  the 
chlorine  entering  into  action.  With  2  volumes  of  methane  to 
1  volume  of  chlorine,  30*1%  of  methyl  chloride  and  a  mixture  of 
approximately  equal  amounts  of  methylene  chloride  and  chloroform 
were  produced.  When  the  proportion  of  methane  to  chlorine  was 
3:1,  the  yield  of  methyl  chloride  rose  to  40%  of  that  theoretically 
possible.  Attempts  to  secure  carbon  tetrachloride  in  good  yield 
by  increasing  the  relative  amount  of  chlorine  were  rendered  difficult 
by  the  occurrence  of  violent  explosions;  a  mixture  of  chloroform 
and  carbon  tetrachloride  was,  however,  obtained  by  the  use  of 
methane  (1  vol.)  and  chlorine  (3  vols.)  diluted  with  nitrogen 
(2  vols.).  H,  W. 


Action  of  Concentrated  Sulphuric  Acid  on  Methyl  Alcohol. 

J.  Guyot  and  L.  J.  Simon  ( Compt .  rend .,  1919,  169,  655 — 657). — - 
The  yield  of  methyl  sulphate  in  the  action  of  sulphuric  acid  on 
methyl  alcohol  increases  steadily  as  the  molecular  proportion  of  the 
sulphuric  acid  in  the  reacting  mixture  increases.  The  complete 
mechanism  of  the  reaction  is  given  by  the  three  equations : 

H2S04  +  MeOH  —  MeHS04  +  H20. 

2MeHS04  ^  H2S04  +  Me9S04. 

MeHS04  +  MeOH  =  H2S04  +  Me20. 


The  combined  equilibrium  of  the  first  two  reactions  is,  to  a  large 
extent,  independent  of  the  temperature,  but  the  velocity  with  which 
the  equilibrium  is  reached  is  largely  influenced  by  the  temperature. 


W.  G. 
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Action  of  Sulphuric  Anhydride  and  of  Fuming1  Sulphuric 
Acid  on  Methyl  Alcohol.  Preparation  of  Methyl  Sulphate. 

J.  Guyot  and  L.  J.  Simon  ( Compt .  rend.,  1919,  164,  795 — 797). — 
By  the  action  of  60%  fuming  sulphuric  acid  on  pure  methyl  alcohol 
in  the  calculated  proportion,  methyl  sulphate  may  readily  be 
obtained,  the  yield  exceeding  90%.  An  alternative  method  is  to 
pass  the  vapour  of  methyl  ether  into  the  acid  until  the  whole  of 
the  sulphuric  anhydride,  which  it  contains,  is  converted  into  methyl 
sulphate,  and  then  to  distil  the  mixture.  [See,  further,  J.  Sac. 
Chem.  lnd.}  1919,  924a.]  W.  G. 

Compounds  of  Thorium.  I.  Addition  and  Substitution 
Compounds  of  Thorium  Chloride.  G.  Jantsch  and  W.  Urbach 
( Helv .  Chirm.  Acta ,  1919,  2,  490 — 500). — Thorium  chloride  on  boil¬ 
ing  with  absolute  alcohol  forms  a  white,  very  deliquescent  additive 
compound,  ThCl4,4EtOH;  this  crystallises  in  fine,  prismatic  plates, 
and  slowly  loses  alcohol  on  keeping.  On  shaking  anhydrous  thor¬ 
ium  chloride  with  acetone,  solution  occurs  after  a  short  time,  and 
on  keeping  over  phosphoric  oxide  the  additive  compound, 
ThCl4,2COMe2,  separates  in  small,  white,  prismatic  needles.  Heating 
thorium  chloride  with  acetophenone  in  chloroform  solution  gives  a 
clear  solution  which  on  keeping  over  phosphoric  oxide  yields 
long,  white  needles  of  ThCl4,4COPhMe,  which  are  very  hygroscopic 
and  lose  the  whole  of  their  acetophenone  on  keeping.  A  similar 
compound,  ThCl4,4COPh2,  is  produced  when  benzophenone  is  sub¬ 
stituted  for  acetophenone  in  the  last  preparation.  Thorium  acetate 
is  prepared  as  a  white,  crystalline  mass  by  heating  anhydrous 
thorium  chloride  with  anhydrous  acetic  acid.  Thorium  benzoate  is 
prepared  as  a  white,  crystalline  precipitate  by  heating  benzoic  acid 
in  xylene  solution  with  anhydrous  thorium  chloride  as  long  as 
hydrogen  chloride  is  evolved.  If,  however,  the  reaction  takes  place 
in  light  petroleum  of  high  boiling  point  the  chlorobenzoate  is  pro¬ 
duced.  This  compound,  ThCl(OBz)3,  is  very  hygroscopic,  and  is 
quite  insoluble  in  benzene  and  chloroform.  When  thorium  chloride 
is  heated  with  four  molecules  of  salicylaldehyde  in  ethereal  solu¬ 
tion  a  clear,  yellow  solution  is  produced,  from  which  on  further  heat¬ 
ing  separates  a  light  yellow,  crystalline,  additive  compound, 
ThCl4,20H*C6H4*CH0.  If,  however,  the  ether  is  replaced  by  chloro¬ 
form,  the  substitution  product,  ThCl2(0*C()H4*CH0)2,  is  formed  as 
a  canary-yellow,  crystalline  precipitate,  which  is  very  hygroscopic. 
Thorium  chloride  heated  with  three  molecules  of  methyl  salicylate 
in  ethereal  suspension  yields  an  additive  compound, 

ThCl4,0H*C6H4’C02Me, 

in  fine,  white  needles ;  if  chloroform,  benzene,  or  xylene  is  substi¬ 
tuted  for  ether,  three  substitution  products  are  obtained,  depending 
on  the  amount  of  ester  employed,  (1)  with  2  molecules  of  ester  in 
chloroform  the  compound  ThCl3*0-C6H4,C02Me  is  formed  in  fine, 
white  needles ;  (2)  with  4  molecules  of  ester  in  benzene  the  com¬ 
pound  ThCl2(0*C6H4,C02Me)2  is  formed  in  white  needles;  (3)  with 
6  molecules  of  ester  in  xylene  a  faintly  yellow  substance, 
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ThCl(0*C6H4*C02Me)3,  is  obtained,  which  on  washing  with  light 
petroleum  becomes  white.  J.  F.  S. 

Ethylene  Chlorohydrin  and  /^'-Dichloro ethyl  Sulphide. 

M.  Gomberg  (J .  Amer.  Chem,  Soc .,  1919,  41,  1414 — 1431).- — An 
account  of  work  done  under  the  auspices  of  the  American  Bureau 
of  Mines,  War  Gas  Investigations.  Many  of  the  conclusions  are 
already  well  known,  but  they  may  be  summarised  as  follows. 

I.  Preparation  of  Ethylene  Chlorohydrin. — In  analogy  to  the 
reactions  between  bromine  water  and  ethylene  discussed  by  Bead 
and  Williams  (T.,  1917,  111,  240),  the  author  expected  that  the 
controlling  factors  would  be  the  velocities  of  the  reactions  between 
ethylene  and  chlorine  or  hypochlorous  acid,  and  actually  found 
that  by  passing  the  two  gases  into  water,  keeping  ethylene  in  slight 
excess,  a  concentration  of  6 — 8%  of  chlorohydrin  is  reached  before 
an  appreciable  amount  of  dichloride  is  formed.  Up  to  this  point 
the  gases  are  absorbed  rapidly  at  10 — 12°  (about  20 — 25  litres  of 
each  per  hour  in  the  experiments),  but  thereafter  the  reaction 
becomes  sluggish.  With  a  slow  stream  of  gas,  however,  concen¬ 
trations  of  chlorohydrin  as  high  as  14 — 15%  may  be  reached,  but 
always  accompanied  by  much  dichloride.  The  influence  of  dissolved 
chlorohydrin,  hydrogen  chloride,  or  metallic  chlorides  on  the  course 
of  the  reaction  was  roughly  determined.  Chlorohydrin  itself  is 
rather  helpful  at  the  outset,  and  hydrochloric  acid  up  to  2 N-  is  no 
hindrance  to  the  exclusive  production  of  the  chlorohydrin.  The 
combined  effect,  however,  is  more  important,  for  when  both  are 
present  in  A-concentration,  the  formation  of  ethylene  dichloride 
is  favoured.  Metallic  salts  are  much  more  harmful,  and  conse¬ 
quently  any  attempt  to  neutralise  the  hydrochloric  acid  formed 
during  the  reaction  [H20  +  Cl2  ^  HCIO  4-  HC1]  does  more  harm 
than  good.  Efficient  stirring  is  obviously  most  important.  Alto¬ 
gether,  it  is  not  advisable  to  aim  at  more  than  8%  concentrations 
of  chlorohydrin.  The  refractive  index  gives  a  measure  of  the 
concentration  (water,  1*333;  chlorohydrin,  T442). 

II.  Concentration  and  Isolation  of  the  Chlorohydrin . — A  42*5% 
solution  of  chlorohydrin  in  water  has  the  constant  boiling  point 
95-8°.  More  dilute  solutions  can  therefore  be  enriched  by  distilla¬ 
tion,  and  entirely  freed  from  hydrochloric  acid.  The  effect  of  salts 
on  the  course  of  the  distillation  is  striking.  For  example,  9  litres 
of  a  7*3%  solution  were  neutralised  with  lime  and  distilled,  4  litres 
being  collected;  this  was  saturated  with  salt  and  distilled  again, 
1  •  6  litres  being  collected ;  this  was  saturated  with  calcium  chloride 
and  concentrated  by  distillation  to  1  litre,  the  resulting  solution 
containing  nearly  all  the  original  chlorohydrin,  being  64%.  The 
subject  of  “  salting  out”  the  chlorohydrin  appears  to  offer  many 
interesting  problems.  Saturation  with  sodium  sulphate  at  32 — 33° 
seems  to  offer  the  best  results;  the  aqueous  layer  is  about  7%  chloro¬ 
hydrin,  whilst  the  separated  oil  contains  about  68%  of  chlorohydrin 
and  only  about  0*65  gram  of  sodium  sulphate  per  100  c.c.  A  com¬ 
bination  of  distillation,  “  salting  out,”  and  extraction  with  ether, 
benzene,  or  perhaps  ethylene  dichloride  would  be  the  best  scheme 
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for  isolating  the  pure  compound.  Very  little  hydrolysis  takes 
place  during  the  distillations. 

III.  Conversion  into  fifi1  -Diehl or o ethyl  Sulphide . — The  reaction 
with  sodium  sulphide  proceeds  just  as  well  with  20%  solutions  of 
chloroliydrin  as  with  more  concentrated  solutions,  and  only  a  small 
excess  of  the  salt  is  required.  Concentration  being  necessary  at 
some  point,  however,  it  is  best  to  use  40 — 80%  solutions.  After  the 
reaction,  which  is  completed  by  warming,  the  solution  is  neutralised 
by  sulphuric  acid  and  evaporated  under  reduced  pressure,  when  the 
tliiodiglycol,  S(CH2*CH2,OH)2,  may  be  extracted  by  alcohol.  If  the 
isolation  of  this  is  not  required,  however,  70 — -80%  chlorohydrin  is 
added  to  solid  sodium  sulphide,  the  product  is  neutralised  by  90% 
sulphuric  acid,  and  then  mixed  with  concentrated  hydrochloric  acid. 
The  salts  are  filtered  and  the  solution  warmed  at  60 — 75°,  when  the 
“  mustard  gas  ”  separates  as  an  oil  almost  dry  and  free  from 
hydrogen  chloride,  the  yield  being  90—98%. 

In  an,  attempt  to  prepare  /BjS^dichloroethyl  sulphide  by  the  inter¬ 
action  of  ethylene  dichloride  and  metallic  sulphides,  it  was  soon 
realised  that  the  desired  product  was  more  reactive  than  the  parent 
substance,  a  disulphide,  (C2H4)2S2,  being  formed  when  u  mustard 
gas  ”  is  even  left  with  sodium  sulphide  solution  in  the  cold. 

J.  C.  W. 

Superpalite  [Trichloromethyl  Chloroformate].  H.  P. 

Hood  and  H.  R.  Murdock  (J.  Physical  Chem .,  1919,  23, 

498 — 512). — The  preparation,  properties,  and  decomposition  of  tri¬ 
chloromethyl  chloroformate  have  been  studied.  The  best  method  of 
preparation  consists  in  treating  methyl  alcohol  with  carbonyl 
chloride  and  chlorinating  the  product,  methyl  chloroformate,  in 
bright  light  with  elevation  of  temperature  as  the  chlorination  pro¬ 
ceeds.  Attempts  to  prepare  this  compound  directly  from  carbonyl 
chloride,  or  from  carbon  dioxide  and  carbon  tetrachloride,  failed. 
Trichloromethyl  chloroformate  i3  decomposed  by  charcoal  and  by 
ferric  oxide  into  carbonyl  chloride.  When  working  in  sealed  tubes 
at  constant  temperature  the  reaction  can  be  brought  to  a  standstill 
at  any  desired  point  in  the  presence  of  iron  oxide.  Alumina  decom¬ 
poses  superpalite  into  carbon  tetrachloride  and  carbon  dioxide. 
P  erehl  or  o  dim  ethyl  carbonate  breaks  up  on  heating  into  superpalite 
and  carbonyl  chloride.  When  methyl  chloroformate  is  chlorinated 
in  light  at  suitable  temperatures  the  products  are  chloromethyl 
chloroformate  (b.  p.  107°),  dichloromethyl  chloroformate  (b.  p. 
114°),  and  trichloromethyl  chloroformate  (b.  p.  128°).  When 
methyl  carbonate  is  chlorinated,  the  successive  products  are  mono- 
chloromethyl  carbonate,  b.  p.  138°,  dichloromethyl  carbonate,  b.  p. 
178°,  and  hexachloromethyl  carbonate,  m.  p.  78°.  J.  F.  S. 

The  Catalytic  Reduction  of  Halogenated  Acetic  Esters. 

Paul  Sabatier  and  A.  Mailhe  ( Compt .  rend.,  1919,  169, 

758 — 761). — The  halogenated  acetic  esters  may  readily  be  reduced 
to  the  corresponding  acetic  esters  by  passing  their  vapours  along 
with  hydrogen  over  reduced  nickel  at  300°.  This  method  has  been 


ORGANIC  CHEMISTRY. 


i.  569 


successfully  applied  to  ethyl  mono-,  di-,  and  tri-chloroaeetates  and 
ethyl  bromoacetate,  good  yields  of  ethyl  acetate  being  obtained.  In 
the  case  of  the  di-  and  tri-chloroacetates,  the  removal  of  the  chlorine 
takes  place  in  successive  stages.  In  each  case  small  amounts  of 
ethylene  and  acetaldehyde  are  obtained,  due  to  secondary  decom¬ 
position  of  the  ethyl  acetate.  W.  G. 

[Preparation  of]  Acetic  Anhydride  and  Paracetaldehyde 
from  Ethylidene  Diacetate.  J.  Koetsciiet  and  M.  Beudet  (U.S. 
Pat.  1306963). — A  mixture  of  ethylidene  diacetate  (400  parts)  with 
sulphuric  acid  (D  1 ' 87)  (8  parts)  is  heated  at  70—80°  at  a  pressure 
of  about  100  mm.  In  two  hours  350  parts  of  a  mixture  of  paracet¬ 
aldehyde  and  acetic  anhydride  distil,  and  a  residue  comprising  sul¬ 
phuric  acid  and  50  parts  of  unchanged  ethylidene  diacetate  remains 
in  the  reaction  vessel.  To  this  350  parts  of  ethylidene  diacetate 
may  then  be  added  and  the  reaction  continued  as  before.  Distilla¬ 
tion  is  facilitated  by  passing  a  current  of  pure  or  diluted  oxygen 
into  the  mixture.  The  formation  of  the  tarry  by-products  obtained 
when  higher  temperatures  are  employed  in  effecting  the  operation 
at  atmospheric  pressure  is  prevented  by  conducting  the  reaction  in 
a  vacuum.  Chemical  Abstracts. 

[Preparation  of]  Ethylidene  Diacetate.  J.  Koetsciiet  and 
M.  Beudet  (TJ.S.  Pat.,  1306964). — Mercuric  oxide  (40  parts)  is  dis¬ 
solved  in  acetic  acid  (800  parts),  the  temperature  raised  to  70°,  and 
a  hot  solution  of  /3-naphthalenesulphonic  acid  in  acetic  acid  (200 
parts)  is  added  slowly  with  stirring.  A  white  precipitate  of  mercuric 
naphthalenesulphonate  is  formed.  Acetylene  is  passed  into  this 
mixture  at  70°,  200  parts  being  absorbed  during  two  hours.  The 
ethylidene  diacetate  formed  is  then  separated  from  the  excess  of 
acetic  acid.  According  to  a  modification  of  the  procedure,  mercuric 
oxide  (40  parts)  is  dissolved  in  glacial  acetic  acid  (1000  parts) 
heated  at  70°,  and  into  this  solution  is  run  a  mixture  of  sulpho- 
acetic  acid  (26  parts)  and  acetic  acid  (100  parts).  On  passing 
acetylene  into  the  resulting  mixture,  230  parts  of  acetylene  are 
absorbed  in  five  hours  at  65°.  The  use  of  mercuric  acetate  together 
with  aromatic  or  aliphatic  sulphonic  acids,  instead  of  mercuric 
sulphate,  as  catalyst  enables  the  reaction  to  be  carried  out  at  lower 
temperatures  without  deposition  of  tarry  by-products  such  as  are 
produced  when  mercuric  sulphate  is  used  and  the  reaction  is  effected 
at  90°.  Chemical  Abstracts. 

The  Distillation  of  Sodium  Stearate  and  Oleate  under 
Reduced  Pressure,  and  the  Origin  of  Petroleum.  Am^ 

Pictet  and  Jacques  Potok  (If  civ.  Chim.  Acta ,  1919,  2,501—510). 
— By  the  distillation  of  one  kilo,  of  sodium  stearate  in  ten  portions, 
under  12 — 15  mm.,  700  grams  of  a  pasty  mass  of  hydrocarbons  are 
obtained,  leaving  200  grams  of  a  residue  which  contains  very  little 
carbon,  or  salts  of  the  lower  fatty  acids,  being  almost  entirely 
sodium  carbonate.  The  distillate  consists  chiefly  of  decane,  b.  p. 
172 — 175°,  tetradecane,  b.  p.  235 — 238°,  pentadecane,  b.  p. 
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257 — 260°,  with  tetratriacontane,  b.  p.  above  360°,  m.  p.  73*5°, 
as  the  main  constituent,  and  obviously  the  primary  product.  No 
unsaturated  or  cyclic  hydrocarbons  are  present.  The  physical 
properties  of  the  four  hydrocarbons  agree  with  the  data  assigned 
by  Mabery  to  specimens  isolated  from  Pennsylvanian  petroleum. 
Dry  sodium  oleate  also  gives  a  70%  yield  of  oil  under  these  con¬ 
ditions,  but  all  the  fractions  are  ethylenic.  The  chief  hydro¬ 
carbons  found  are  nonylene,  b.  p.  145 — 148°,  decylene,  b.  p. 
160—163°,  Df  0*7630,  n *°  1-4301,  undecylene,  b.  p.  195—198°,  and 
tridecylene,  b.  p.  228 — 231°,  agreeing  in  physical  properties  with 
the  olefines  isolated  by  Coates  and  Mabery  from  American 
petroleum.  No  naphthenes  are  present. 

The  results  therefore  confirm  Engler’s  hypothesis,  in  so  far  as  the 
open-chain  hydrocarbons  are  concerned,  namely,  that  they  originate 
from  the  fats  of  marine  plants  and  animals.  As  the  conditions 
of  the  decompositions  now  effected  are  about  as  mild  as  they  could 
very  well  be,  the  absence  of  any  traces  of  cyclic  hydrocarbons, 
especially  optically  active  naphthenes,  would  strongly  suggest  a 
totally  different  origin  for  such  substances  in  natural  petroleum, 
and  the  authors  regard  the  resins  and  terpenes  as  the  source. 

J.  C.  W. 

The  Direct  Replacement  of  Glycerol  in  Fats  by  Higher 
Polyhydric  Alcohols.  I.  Interaction  of  Olein  and  Stearin 
with  Mannitol.  Arthur  Lapworth  and  Leonore  Kletz  Pearson 
( Biochem .  1919,  13,  296 — 300). — Glycerol  can  be  quantitatively 
replaced  by  mannitol  in  fats  by  heating  the  fat  with  mannitol  in 
the  presence  of  sodium  ethoxide  under  reduced  pressure.  An 
almost  theoretical  yield  of  glycerol  is  obtained  in  the  distillate, 
whilst  the  residue  in  the  distillation  flask  may  be  treated  so  as  to 
obtain  a  synthetic  mannitol  fat.  The  maximum  yield  of  glycerol 
is  obtained  when  the  proportion  is  two  molecules  of  fat  to  three 
of  mannitol.  The  mannitol  compounds  formed  appear  to  be  mix¬ 
tures  of  di-oleates  (or  di-stearates)  of  mannitan  or  munannide. 

J.  C.  D. 

The  Walden  Inversion.  P.  Karrer  and  W.  Kaase  (Helv- 
Chim.  Acta ,  1919,  2,  436 — 454). — Various  reactions  in  tbe  glutaric 
acid  series  have  been  studied,  with  particular  reference  to  the 
measurement  of  the  rotations  of  the  products  for  light  of  different 
wave-lengths,  from  about  656  p/x  to  461  /xr.  When  the  rotations 
for  sodium  light  only  are  examined,  a  fairly  regular,  but  meaning¬ 
less,  fluctuation  from  cl-  to  l-  is  observed,  but  when  the  rotation- 
dispersion  curves  are  considered,  a  completelv  different  conception 
of  the  changes  may  be  formed.  Thus,  of  all  the  following  com¬ 
pounds,  formed  in  the  order  named,  and  given  the  sign  of  rotation 
for  sodium  light,  namely,  eZ-glutamic  acid,  Z-a-chloroglutaric  acid, 
zinc  rZ-a-hydroxyglutarate,  Z-a-hydroxyglutaric  acid,  d^butyrolactone- 
y-carboxylic  acid,  and  also  the  ethyl  Z-pyroglutamate  formed  from 
the  initial  acid  and  the  (^-silver  salt  of  the  butyrolactone-y-carb- 
oxylic  acid  obtained  from  the  Z-chloroglutaric  acid,  the  only  product 
which,  gives  higher  negative  rotations  the  shorter  the  wave-length, 


ORGANIC  CHEMISTRY. 


1.  571 


is  the  a-chloroglutaric  acid.  All  the  others  give  rotation-dispersion 
curves  which  tend  to  rise  to  highest  points  in  the  positive  field. 
It  appears,  therefore,  that  only  in  the  replacements  of  the  amino- 
group  by  halogen,  and  this  by  hydroxyl,  are  there  any  changes  in 
configuration,  which  is,  of  course,  plausible,  for  these  are  the  only 
changes  directly  affecting  the  asymmetric  carbon  atom.  The 
authors  go  so  far  as  to  suggest  that  the  symbol  cl-  should  be  given 
to  those  compounds  which  tend  to  give  positive  maxima  for  their 
rotations,  and  l-  to  those  which  give  negative  maxima. 

To  a  certain  extent,  the  results  and  views  expressed  agree  with 
those  of  Clough  (T.,  1918,  113,  526).  In  one  particular,  however, 
there  is  contradiction.  Clough  states  that  phosphorus  penta- 
chloride  and  thionyl  chloride  produce  from  a-hydroxy-aliphatic 
acids  chloro-acids  of  the  same  configuration,  whereas  nitrosyl 
chloride  acting  on  a-amino-acids  gives  chloro-acids  of  opposite  sign, 
and  the  exchange  of  halogen  by  hydroxyl,  with  silver  oxide,  is 
accompanied  by  another  change  of  sign.  If  both  statements  are 
true,  a  Z-chloro-acid  should  give  a  ^/-hydroxy-acid,  and  this  a 
<Achloro-acid,  but  in  the  present  case  it  is  found  that  Z-a-chloro- 
glutaric  acid  may  be  converted  into  the  ^/-hydroxy-acid  and  this 
reconverted  into  the  Z-a-chloro-acid  by  phosphorus  pentachloride. 

Similar  regularities  in  their  rotation-dispersion  curves  are  shown 

o  #  J- 

by  aspartic  acid  and  its  derivatives.  The  rotations  of  the  so-called 
Z-aspartic  acid,  its  ester  and  the  so-called  Z-malic  acid  obtained 
indirectly  from  it  tend  to  a  positive  maximum,  whereas  the  Z-chloro- 
succinic  acid  intermediate  between  the  aspartic  and  malic  acids 
tends  to  a  negative  maximum.  Therefore,  Z-aspartic  and  Z-malic 
acids  should  be  called  rZ-acids.  The  rotation  of  malic  acid  is  difficult 
to  judge,  for  it  depends  so  much  on  concentration.  The  authors 
have  chosen  25%  solutions  as  the  maximum  concentration  for  which 
the  curve  is  normal,  but  it  is  obvious  that  if  the  direction  of  the 
rotation-dispersion  curve  is  to  be  a  test  of  the  configuration,  the 
conditions  of  solvent,  concentration,  and  temperature  must  be  so 
chosen  that  the  curve  is  as  characteristic  as  possible  for  the  com¬ 
pound  under  examination. 

The  following  table  gives  the  specific  rotations  at  14°  for  the 


Substance. 

c. 

D. 

Hg. 

F. 

New  designation 

656-3 

589-3 

546-3 

486-1/ijU 

d- Glutamic  acid  . 

+  8-05° 

+  10-52° 

4-12*96° 

4-17-53° 

Ethyl  d-pvroglutamate  . 

-3-40 

-2-68 

-1*59 

+  1*99 

Z-a-Chloroglutaric  acid  . 

-18-26 

-22-67 

-26-81 

-34-67 

d-a-Hydroxyglutaric  acid  . 

Silver  d-butyrolactone-y-carb- 

-2*00 

-1-34 

-0-67 

+  0-67 

oxylate  . . . 

*d  -  Buty  r  olac  t  one  -  ■ y  -  c  ar  b  oxy  li  c 

+  5*67 

+  8-59 

+  9-14 

+  13*16 

acid 

+  1-11 

+  2-14 

+  2-83 

+  3-66 

t  >»  »*  >♦ 

-0*33 

+  2-67 

+  3-33 

+  4-17 

tZinc  d-a-hydroxyglutarate . 

+  4-24 

+  6-65 

+  8*24 

— 

Aspartic  acid . . . 

-3-54 

-2-48 

-213 

— 

Ethyl  d- asp  art  ate  . 

+  0-9S 

+  1-73 

+  2-25 

+  3-38 

Z-Chlorosuccinic  acid  . . . 

- 15-04 

-18-92 

-22-96 

—  30-90 

*  From  zinc  a-hydroxyglutarate. 

1  At  16°. 

t  From  the  silver  salt. 

§  In  dil.  NaOII  (3  mol.). 
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principal  lines;  for  others,  and  for  the  curves,  the  original  should 
be  consulted. 

J.  C.  W. 

Bile  Acids.  V.  The  Reduction  of  Dehydrocholic  and 
Dehydrodeoxycholic  Acids.  Heinrich  Wieland  and  Erich 
Boersch  ( Zeitsch .  'physiol.  Chem.,  1919, 106, 190 — 201). — Dehydro - 
iso  deoxy  cholic  acid  (fi-diketacholamc  acid),  C94H3604,  was  prepared 
as  its  ethyl  ester  by  reducing  an  alcoholic  solution  of  dehydrocholic 
acid  with  granulated  zinc  and  hydrochloric  acid  in  presence  of 
mercuric  chloride;  it  crystallises  in  colourless  needles,  m.  p.  177°; 
the  ethyl  ester  forms  lustrous  needles,  m.  p.  152*5°. 

Cholanic  acid,  is  obtained  from  dehydrocholic  acid  by 

boiling  with  zinc  amalgam  and  concentrated  hydrochloric  acid  for 
twelve  hours,  and  then  passing  hydrogen  chloride  into  the  boiling 
solution  for  ten  hours.  The  ethyl  ester  crystallises  in  shining  frag¬ 
ments,  m.  p.  93 — -94°,  [a]1®  +20*97°.  The  acid  forms  voluminous 
clusters  of  needles,  m.  p.  163 — 164°,  [a]^  +  21*74°  in  chloroform 
solution. 

a-K  etocholanic  acid ,  C24H3803,  is  obtained  as  the  ethyl  ester,  by 
reducing  an  alcoholic  solution  of  dehydrodeoxycholic  acid  with 
zinc  amalgam  and  concentrated  hydrochloric  acid.  The  ethyl  ester 
forms  colourless  needles,  m.  p.  95°;  the  acid  crystallises  in  broad, 
colourless  leaves,  m.  p.  183° 

II  ydroxyke  to  cholanic  acid ,  C24H3804,  also  obtainable  by  reduc¬ 
tion  of  dehydrodeoxycholic  acid,  forms  soft,  lustrous  needles, 
m.  p.  161°;  the  ethyl  ester  forms  lustrous  prisms,  m.  p.  133°. 

s.  s.  z. 

The  Oxidation  of  Organic  Compounds  with  Alkaline 
Potassium  Permanganate.  I.  The  Oxidation  of  Acetalde¬ 
hyde.  II.  The  Oxidation  of  Ethylene  Glycol,  Glycoll- 
aldehyde,  Glyoxal,  Glycollic  Acid,  and  Glyoxylic  Acid. 

William  Lloyd  Evans  and  Homer  Adkins  (/.  A?ner.  Chem .  Soc., 
1919,  41,  1385 — 1414.  Compare  this  vol.,  i,  514). — I.  A  solution 
of  potassium  permanganate,  containing  15  grams  per  litre  and 
various  proportions  of  potassium  hydroxide,  was  reduced  by  a 
2-molar  solution  of  acetaldehyde  at  25°,  50°,  and  75°,  the  quantity 
of  aldehyde  being  recorded,  and  also  the  weights  of  the  various 
oxidation  products.  The  results  are  tabulated  and  reproduced  by 
curves.  Within  certain  limits,  the  quantity  of  acetic  acid  produced 
is  a  function  of  the  concentration  of  potassium  hydroxide.  When 
plotted  on  logarithmic  paper,  the  concentrations  fall  on  a  straight 
line,  from  which  the  equation  log  Y  =  log  B  —  a  log  X  may  be 
deduced,  where  Y  =  the  number  of  grams  of  acetic  acid  produced 
by  the  oxidation  of  0*1  gram. -mol.  of  acetaldehyde  at  a  concentra¬ 
tion  of  X  grams  of  potassium  hydroxide  per  litre  and  a  =  the 
tangent  of  the  angle  which  the  line  makes  with  the  X  axis.  The 
limits  are  as  follows:  at  25°,  1*95  to  90  grams;  at  50°,  1*3  to  32*5 
grams;  at  75°,  0*85  to  18*5  grams.  Below  the  smaller  values,  the 
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oxidation  to  acetic  acid  is  quantitative;  above  the  higher  values, 
the  concentration  of  alkali  has  no  influence  on  the  yield  of  acetic 
acid.  Within  these  limits,  the  yield  of  acetic  acid  decreases  with 
increasing  alkalinity  and  rise  of  temperature.  The  other  oxida¬ 
tion  products  are  oxalic  acid  and  carbon  dioxide.  These  increase 
with  rise  of  temperature  and  alkalinity,  but  again  there  are  limits 
above  which  the  concentration  of  alkali  is  immaterial.  The  most 
instructive  reproduction  of  the  yields  of  these  products  is  given  in 
curves  connecting  the  alkali  concentrations  with  the  weights  of 
oxalic  acid  or  carbon  dioxide  which  would  be  produced  if  0*1  molar 
quantities  of  acetaldehyde  or  an  intermediate  compound  were 
oxidised  to  oxalic  acid  and  carbon  dioxide  in  the  ratio  in  which 
they  are  produced  in  the  particular  experiment.  For  example,  if 
in  a  given  experiment  1  gram  of  oxalic  acid  and  1  gram  of  carbon 
dioxide  were  produced,  the  acetaldehyde  equivalent  would  be  0*49 
and  0*50  gram  respectively.  Then,  if  a  total  of  0*99  gram  of  acet¬ 
aldehyde  produces  1  gram  of  oxalic  acid,  4*4  grams  (0*1  mol.) 
would  yield  4*44  grams.  The  ratio  of  oxalic  acid  to  carbon  dioxide 
rises  with  increase  of  temperature  and  alkalinity,  but  the  curves 
connecting  alkali  concentrations  with  the  above  quantities  are 
straight  lines  if  plotted  on  logarithmic  paper.  That  is,  the  weight 
of  substance  converted  into  oxalic  acid  or  carbon  dioxide  compared 
with  the  total  amount  converted  into  oxalic  acid  plus  carbon  dioxide 
is  a  simple  function  of  the  alkali  concentration.  In  other  words,  the 
alkali  acts  in  the  same  general  way  on  the  precursor  of  these  pro¬ 
ducts  as  it  does  on  the  acetaldehyde  from  which  the  acetic  acid  is 
formed. 

II.  The  oxidation  of  ethylene  glycol,  glycollaldehyde,  glyoxal, 
glycollic  acid,  and  glyoxylic  acid  was  studied  at  50°  in  the  same 
manner.  Ethylene  glycol  yields  carbon  dioxide  and  oxalic  acid; 
with  less  than  0*5  gram  of  potassium  hydroxide  per  litre,  the  sole 
product  appears  to  be  carbon  dioxide,  then  up  to  3  grams  per  litre 
the  yield  of  carbon  dioxide  falls  and  that  of  oxalic  acid  rises 
uniformly,  after  which  the  concentration  of  alkali  has  no  influence 
on  the  ratio  between  the  two  products.  Glycollaldehyde  also  pro¬ 
duces  carbon  dioxide  in  falling  amounts  and  oxalic  acid  in  increas¬ 
ing  quantities,  but  the  yields  are  logarithmic  functions  of  the  alkali 
concentration.  Glyoxal  behaves  more  like  ethylene  glycol;  the 
yields  are  linear  functions  of  the  alkali  concentrations  up  to  45*5 
grams  potassium  hydroxide  per  litre,  when  further  alkali  is  without 
effect  on  the  yields,  that  of  oxalic  acid  being  76*7%.  Glycollic  acid 
yields  the  same  proportions  of  oxalic  acid  and  carbon  dioxide  re¬ 
gardless  of  whether  the  initial  concentration  of  potassium  hydroxide 
is  0*68  or  48  grams  per  litre.  Glyoxylic  acid  corresponds  with  gly¬ 
collaldehyde;  the  yields  are  logarithmic  functions  of  the  alkali 
concentrations. 

The  curves  connecting  the  yields  of  oxalic  acid  and  carbon 
dioxide  at  50°  with  alkali  concentrations  are  absolutely  identical 
in  the  cases  of  acetaldehyde  and  glycollaldehyde.  It  is  therefore 
highly  probable  that  glycollaldehyde  is  an  intermediate  product  in 
the  oxidation  of  acetaldehyde  by  alkaline  permanganate,  and  the 
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whole  scheme  for  the  oxidation  of  these  compounds  with  two 
carbon  atoms  may  be  written  thus: 

ch8-ch2-oh  ch3-cho  — >  ch3-co2h 

ch2:ch-oh  — >  oh-ck2-cho 
OII‘CH2-CH2*OH  — >  oh-ch2-co2h 
CHO-CHO - j 

V 

choco2h  — >  co2+h2c2o4 

J.  c.  w. 

The  Stabilisation  o£  Acraldehyde.  I.  The  Methods  of 
Spontaneous  Alteration  of  Acraldehyde.  Charles  Moureu 
and  Charles  Dufraisse  ( Compt .  rend.,  1919,  169,  621 — 626). — 
Acraldehyde,  when  kept,  undergoes  spontaneous  change  in  one  of 
two  directions,  giving  either  an  insoluble  resin,  disacryl,  or  a 
soluble  resin.  The  velocity  of  change  into  the  insoluble  resin  is 
accelerated  by  the  presence  of  impurities,  by  rise  in  temperature, 
or  by  an  increase  in  the  intensity  of  illumination.  The  cause  of  the 
fracture  of  glass  vessels  in  which  this  change  occurs  is  shown  to  be 
purely  physical. 

The  second  change  into  a  soluble  resin  is  accelerated  by  the 
presence  of  a  free  base,  metallic  salts,  or  certain  compounds,  such 
as  hydrogen  sulphide,  the  chlorides  of  arsenic,  antimony,  bismuth, 
or  tin,  and  nitrogenous  organic  substances.  Rise  in  temperature 
also  accelerates  the  change. 

These  two  different  methods  of  spontaneous  alteration  of 
acraldehyde  cannot,  apparently,  proceed  simultaneously  in  the  same 
sample,  although  in  some  cases  one  change  may  proceed  for  a  time 
and  then  be  replaced  by  the  other.  W.  Gr. 

The  Stabilisation  of  Acraldehyde.  II.  Empirical  Process 
of  Stabilisation.  Charles  Moureu  and  Adolphe  Lepape  {Compt. 
rend.,  1919,  169,  705 — 708.  Compare  Moureu  and  Dufraisse,  pre¬ 
ceding  abstract). — The  process  of  stabilisation  recommended  is  to 
shake  the  crude  acraldehyde,  prepared  by  the  dehydration  of 
glycerol,  with  10%  of  its  weight  of  dry  sodium  hydrogen  carbonate. 
The  product  thus  obtained  is  stable  for  a  long  time  if  it  is  kept 
in  the  absence  of  air,  not  exposed  to  sunlight,  and  at  a  tempera¬ 
ture  not  exceeding  30°.  The  crude  acraldehyde  contains  certain 
impurities  which  tend  to  prevent  its  conversion  into  insoluble 
resin,  whilst  other  impurities  accelerate  its  conversion  into  soluble 
resin.  W.  Gr. 

Preparation  of  Anhydrous  Dextrose  Sodium  Iodide. 

Johann  A.  Wulfing  (D.R.-P.  312643;  from  Chem.  Zentr 1919, 
iv,  147). — Anhydrous  dextrose  and  anhydrous  sodium  iodide,  in 
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the  proportion  of  at  least  two  molecules  of  the  former  to  one  mole¬ 
cule  of  the  latter,  are  mixed  as  intimately  as  possible,  and  the 
mixture  is  melted  or  moistened  with  strong  alcohol  and  dried  at 
100 — 115°.  In  either  case,  the  proportion  of  two  molecules  of 
dextrose  may  be  exceeded,  whereby  the  mass  becomes  more  easily 
melted  or  pulverised.  The  double  compound,  (C6H1206)2?NaI, 
exists  in  the  anhydrous  and  hydrated  states  (  +  H20).  In  the 
former  condition  it  is  not  hygroscopic,  whilst  in  the  latter  state  it 
is  as  hygroscopic  as  sodium  iodide.  The  yield  of  the  anhydrous 
substance  is  quantitative,  whilst  that  obtained  in  accordance  with 
D.R.-P.  196605  (A.,  1908,  i,  765)  is  considerably  smaller. 

H.  W. 

Solubility  of  Lactose.  Action  of  Acids  and  Alkalis  on 
Lactose.  E.  Saillard  ( Ghim .  et  bid 1919,  2,  1035 — 1036). — The 
solubility  of  lactose  at  various  temperatures  was  found  to  be  as 
follows,  the  solubility  of  sucrose  under  the  same  conditions  below 
given  for  comparison: 

Kilo,  of  sugar  per  1  kilo,  of  water. 


Temperature. 

x\nhydrous 

Lactose. 

Sucrose. 

21  *5° 

0*20 

2*06 

28*0 

0  24 

2*16 

38*0 

0  307 

2*34 

48*0 

0*421 

2*55 

57*0 

0*56 

2*78 

65*0 

0*77 

3*03 

Lactose  is  hydrolysed  completely  in  ninety  minutes  when  heated 
at  90°  with  10%  hydrochloric  acid,  but  is  not  appreciably  attacked 
by  10%  acetic  acid.  When  lactose  is  heated  at  90°  with  1%  sodium 
hydroxide  solution,  about  64%  of  the  alkali  is  neutralised  and  85% 
of  the  sugar  destroyed  within  two  hours.  W.  P.  S. 

Predominating  Influence  of  the  Degree  of  Dispersion  of 
Starch  Solutions  on  the  so-called  Starch  Coagulation. 

Hermann  Sallinger  ( Kolloid  Zeitsch .,  1919,  25,  79 — 81). — The 
coagulation  of  solutions  of  soluble  starch  by  means  of  ptyalin  (from 
human  saliva)  has  been  investigated.  It  is  shown  that  the  coagu¬ 
lation  takes  place  sooner  the  larger  the  quantity  of  ptyalin  added, 
and  that  the  amount  of  coagulated  starch  decreases,  whilst  the 
quantity  of  maltose  formed  increases  with  the  amount  of  ptyalin 
added.  A  similar  starch  solution  heated  to  110°  under  a  pressure 
of  1'5  atms.  before  treatment  was  coagulated  much  more  slowly, 
gave  about  a  quarter  as  much  coagulum,  but  rather  more  maltose, 
than  the  unheated  starch.  The  experiments  show  the  influence  of 
the  dispersity  on  the  coagulation,  and  they  also  confirm  the  view 
of  Lintner  that  it  is  unnecessary  to  assume  the  presence  of  an 
enzyme  amylocoagulase  in  malt  extract  which  is  capable  of  affecting 
the  coagulation  of  starch.  The  coagulation  is  brought  about  by 
the  conversion  of  the  protecting  colloid,  the  starch  sol,  into  sugar, 
which  thereby  causes  the  starch  gel  to  coagulate.  J.  P.  S. 

a  a*  2 
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Synthesis  of  Polypeptides  of  which  Cystine  forms  a 
Constituent.  E.  Abdkrhalden  and  Hans  Spinner  ( Zeitsch . 
physiol.  Chein .,  1919,  106,  296 — 309). — The  following  polypeptides 
have  been  synthesised : 

DicliloroocetylArcy stine  crystallises  from  ethyl  acetate  in  clusters 
of  fan -shaped  prisms,  m.  p.  137—  139°,  or  from  water  in  silky 
spheres  of  long  needles  with  one  molecule  of  water,  m.  p.  96—98°. 
It  shows  weak  mutarotation. 

Diglycyl-l-cy stine,  a  white,  amorphous  powder,  decomposes  at 
200°,  and  has  [a]1^  —111*4°  to  —116*54°  in  aqueous  solution. 

Di-a- b r om o -d-i s oh e xoyld ighy cyl-\- cystine  is  a  yellowish-white  pow¬ 
der,  and  in  alcoholic  solution  has  [a] p—  8*37°  to  —18*2°. 

I)  iAdeucyldigly cyl-\ -cys tine  turns  brown  at  220°,  and  in  aqueous 
solution  has  [a]{?  —78*6°  to  —80*99°. 

J) ichloroacctyldi-\-leucyldiglycyl-\-cy  stine  is  a  light  yellow 

powder,  and  in  alcoholic  solution  has  [a]D  —32*8°  to  —42-85°. 

T)iffly cyldi-\ - 1 eucyldiglycyl~\-eys fi no,  a  light  yellow  powder,  has 
in  aqueous  solution  [a]^0  —81*78°. 

7)i  b  ro  m  o  -d -iso/;  exoyldi  glycyldi-l-leu  cyldiglycyl -1  -cys  tin  e  f  arms  a 
yellow  powder. 

The  action  of  alcoholic-aqueous  ammonia  and  of  alcoholic 
ammonia  on  dichloroacetyl-Z-cystine  is  described.  S.  S.  Z. 

tS  •/ 


Bile  Acids.  IV.  The  Synthesis  of  Glycodeoxycholic  and 
Taurodeoxycholic  Acids.  Heinrich  Wi eland  [with  Frl. 
Hedwig  Stender]  ( Zeitsch .  physiol.  Chew,.,  1919,  106,  181 — 190. 
Compare  A.,  1916,  i,  710). — Deoxycholic  acid  hydrazide ,  C24H42O3N2, 
prepared  from  the  acid  deoxycholic  ester  and  hydrazine  hydrate, 
forms  colourless  needles,  m.  p.  208°.  The  hydrazide  was  then 
converted  into  the  amorphous  azide  by  treating  it  with  hydro¬ 
chloric  acid  and  sodium  nitrite.  From  the  azide,  glycodeoxycholic 
acid  was  synthesised  by  a  modification  of  the  method  which  Bondi 
and  Muller  used  in  the  preparation  of  glycocholic  acid ;  it  forms 
colourless  needles,  m.  p.  187 — 188°  (decomp.),  and  contains  one 
molecule  of  water,  which  is  lost  on  heating  at  150°  in  a  vacuum. 


Taurodeoxycholic  acid,  C^IIggO^*  CO  ■  N II  *  CH2*  CTI L>*  SO^H ,  was 
prepared  from  deoxycholic  acid  azide  in  the  form  of  colourless, 
hygroscopic,  prismatic  needles  grouped  in  rosettes,  m.  p.  175 — 200°, 
not  sharp. 

Attempts  to  prepare  glycocholeic  and  tauroclioleic  acids  by  com¬ 
bining  the  conjugated  deoxycholic  acids  with  stearic  acid  failed. 
The  nature  and  origin  of  the  glycocholeic  and  tauroclioleic  acids 
prepared  from  the  bile  are  discussed.  S.  S.  Z. 


Crystallography  of  some  Platini  thiocyanates  of  Organic 
Bases.  E.  Q.uercigh  ( Riv .  Min.  Crist.  Ital .,  1915,  44,  17 — 25). — 
The  guanidine  salt  is  trigonal,  the  piperidine  salt  hexagonal- 
pyramidal,  and  the  diacetoneamine  salt  monoclinic.  Complete 
crystallographic  data  are  given.  Chemical  Abstracts. 
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Oxidation  Potential  of  Ferri-Ferrocyanide  Solution .  I.  M. 

Kolthoff-  ( Chem .  W  eehblad ,  1919,  16,  1406 — 1415). — The 
influence  of  the  hydrogen  ions  on  the  oxidation  potential  of  solu¬ 
tions  of  potassium  ferri-ferrocyanide  has  been  investigated  by  the 
author.  A  considerable  increase  of  potential  was  obtained  by  the 
addition  of  even  0* 0 1 2i\7-hy dr ogen  chloride,  and,  taking  the  average 
for  various  determinations  with  different  concentrations  of  hydro¬ 
chloric  acid,  it  was  found  that  e  =  0*416  —  0*0577  log  (HC1)2*22.  The 
influence  of  the  acid  is  explained  by  the  fact  that  the  third  and 
fourth  dissociation  constants  of  hydroferrocyanic  acid  are  compara¬ 
tively  small,  whilst  hydroferricyanic  acid  is  a  strong  acid.  The 
concentration  of  the  ferrocyanide  ions  thus  becomes  much  lower  on 
acidifying.  The  fourth  dissociation  constant  of  hydroferrocyanic 
acid  is  about  5  x  10~4. 

The  author  found  no  difference  in  the  physical  properties  (except 
the  colour)  of  solutions  of  a-  and  /3-potassium  ferrocyanide. 

References  to  the  results  of  other  investigators  are  given. 

W.  J.  W. 

Ethanoltrialkylarsonium  Hydroxides.  M.  Guggenheim  and 
E.  Hug  (U.S.  Pat.  1308413). — Trimethyl-/3-bromoethylarsonium 
bromide,  prisms,  m.  p.  239°,  is  prepared  by  heating  5  parts  of  tri- 
methylarsine  and  7*5  parts  of  ethylene  dibromide  for  three  hours  at 
about  100°.  Three  parts  of  this  product  may  be  hydrolysed  by  heat- 
ing  with  10  parts  of  water  at  180°  for  four  hours.  Ethanoltri- 
methylarsonium  [trimethyl~/3-hydroxyethylarsonium]  bromide, 

HO-CH2-CH2-AsMe3Br, 

thus  formed,  is  converted  into  the  free  base  by  the  action  of  silver 
oxide.  £-Bromotetraethylarsonium  bromide,  prismatic  crystals, 
m.  p.  225°,  may  be  obtained  similarly  from  triethylarsine.  The 
product  may  be  hydrolysed  to  form  /3-hydroxytetraethylarsonium 
bromide,  and  the  latter  can  be  converted  into  the  free  base  by  the 
action  of  silver  oxide.  Trimethyl- Ahydroxyethylarsonium  hydr¬ 
oxide  is  a  syrup  which  partly  crystallises  and  has  an  odour  like 
that  of  trimethylarsine.  It  is  readily  soluble  in  water  or  alcohol, 
and  forms  a  crystalline  chloride,  m.  p.  220°,  which  is  soluble  in 
alcohol.  Chemical  Abstracts. 

Ethanoltrialkylarsonium  Compounds.  M.  Guggenheim  and 
E.  Hug  (U.S.  Pat.  1308414). — Eighteen  parts  of  trimethylarsine 
and  20  parts  of  ethylene  ehlorohydrin  are  heated  together  at 
120—125°  for  four  hours.  The  product,  which  is  partly  solidified, 
is  dissolved  in  alcohol,  and,  after  concentration  of  the  solution, 
ether  is  added  to  precipitate  ethanoltrimethylarsonium  [trimethyl- 
/3-hydroxyethylarsonium]  chloride,  OH*C2H4*AsMe3Cl,  which  may 
be  converted  into  the  hydroxide  by  the  action  of  silver  oxide. 
Ethylene  bromohydrin  may  be  used  instead  of  the  ehlorohydrin  in 
effecting  the  reaction.  Triethylarsine,  when  used  as  starting 
material,  yields  similar  products,  containing  ethyl  instead  of 
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methyl.  The  ethanoltrialkylarsonium  hydroxides  and  their  salts 
are  stated  to  possess  valuable  therapeutic  properties. 

Chemical  Abstracts. 


Relations  between  the  Constitution  and  the  Physical 
Properties  of  the  Hydrocarbons  of  the  Benzene  Series. 

K.  von  Auwers  ( Annalen ,  1919?  419,92—120.  Compare  A.,  1916, 
i,  130). — Examination  of  the  physical  constants  of  twenty-four 
hydrocarbons  has  shown  that  the  compounds  with  ortho-side-chains 
occupy  a  peculiar  position;  whilst  the  density  and  refractive  index 
are  higher  than  those  of  their  isomerides,  the  exaltations  of  refrac¬ 
tive  and  dispersive  power  are  lower.  In  general,  the  boiling  points 
of  ortho-derivatives  are  higher  than  those  of  the  isomeric  hydro¬ 
carbons,  although  the  differences  are  frequently  small.  The 
differences  between  the  constants  of  ortho-  and  vicinal  derivatives 
and  those  of  their  isomerides  are  much  greater  than  the  small  dis¬ 
crepancies  observed  between  different  specimens  of  the  same  sub¬ 
stance  as  far  as  carefully  purified  material  and  accurate  observa¬ 
tion  are  concerned.  The  influences  of  constitution  on  the  refrac¬ 


tive  and  dispersive  powers  of  position  isomeric  aromatic  hydro¬ 
carbons  can  only  be  detected  with  certainty  in  the  cases  of  sub¬ 
stances  with  neighbouring  side-chains ;  the  differences  caused  in  the 
meta-  and  para-series  lie  within  the  limits  of  experimental  error. 

The  methods  chiefly  used  in  the  preparation  of  the  hydrocarbons 
are  the  Fittig  synthesis,  the  elimination  of  amino-groups  from  the 
corresponding  amines  by  Fried! ander’s  method,  and  the  reduction 
of  suitable  ketones  with  amalgamated  zinc  and  hydrochloric  acid 
according  to  Clemmensen.  The  following  constants  are  recorded. 

Benzene  has  b.  p.  80°,  Df  0-8867,  Df  0-880,  rcf3  1*50119, 
n™  1-50565,  nf*  1*51817,  nf*  1*52867,  nf  1*5022.  Toluene  has  b.  p. 
109— -110°,  Df35  0-8684,  Df  0-866,  nf™  1-49365,  nf™  1*49782, 
nf™  1-50967,  nf™  1*51970,  nf  1*4962.  Ethylbenzene  has  b.  p. 
135—136°,  Dm  0*8708,  Df  0*866,  nf5  1*49423,  1*49828,  nf* 

1*50953,  nf5  1*51904,  nf  1*4960.  Propylbenzene  has  b.  p.  158 — 159°, 
Df25  0*8681,  Df  0*862,  nf™  1*49176,  ?zg13  1*49549,  nf™  1*50630, 
nf25  1-51533,  nf  1*4920.  isoPropylbenzene  has  b.  p.  152-8—153-4°, 
Df8  0*8662,  Df  0*864,  nf«  1*49063,  nfs  1-49441,  nfs  1*50539, 
<8  1-51466,  »»  1-4930.  _  . 

For  o-xylene  the  following  data  are  given:  I.  Commercial  specimen 
rectified  over  sodium,  b.  p.  142 — 142-5°,  Df  9  0  8798,  Df  0*878, 
nf*  1*50090,  n\P  1*50491,  nf9  1-51668,  nf9  1*52659,  nf  1*5040. 
II.  Specimen  from  o-iodotoluene,  methyl  iodide,  and  sodium  in  warm 
ethereal  solution  :  b.  p.  142°,  Df1  0*8825,  Df  0*879,  nf1  1*50248, 
nf1  1*50664,  nf1  1*51846,  nf1  1*52838,  nf  1*5049.  III.  Specimen 
from  pure  o-3-xylidine  through  the  diazo-compound :  b.  p. 
142 — 143°,  Df'5  0*8837,  Df  0*880,  nf5  1*50368,  nf5  1*50777, 


1-51960,  nf*  1-52958, 


1*5057.  m-Xylene,  prepared  from 


m-xylylic  acid,  hash.  p.  135—136°,  Df2  0*8666,  Df1  0*8667,  Df  0-864, 
nf1  ‘1*49429,  nf1 1*49830,  nf1  1*51007,  nf'  1*51997,  <  1*4970,  whilst 
when  prepared  from  m-xylidine  it  has  b.  p.  137*5°,  Df83  0*8686, 
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Df  0*865,  nf'85  1*49548,  nf85  1*49962,  nf 85  1*51128,  nf85- 1*52112,  < 
1*4973.  For  p-xylene  the  following  constants  are  recorded:  I. 
Museum  specimen,  b.  p,  135 — 136°,  Df2  0*8627,  Df5  0*8625, 
Df  0*86!,  nf'3  1*49273,  nf3  1*49682,  nf'5  1*50849,  nf3  1*51841, 
nf>  1*4957.  II.  Kahlbaum?s  product  distilled  over  sodium,  b.  p. 
136—137°,  Df1  0*8659,  Df2  0*8658,  Df  0*863,  nf2  1*49357,  nf2 
1*49760,  ?if2  1*50925,  nf 2  1*51907,  nf  1*4959.  III.  Specimen  from 
yndibromobenzene,  b.  p.  135 — 136°,  Df'2  0*8624,  Df  0*859,  nf2 
1*49335,  nf2  1*49734,  1*50912,  nf2  1*51902,  n20  1*4956. 

o- Methyl  ethylbenzene  has  b.  p.  164*8 — 165°,  Df'7  0*8841,  Df  0*881, 
nf'7  1*50213,  7  1*50611,  nf1  1*51745,  nf7  1*52693,  nf  1*5042. 

m-Methylethylbenzene  has  b.  p.  161*5 — 162*5°,  Df 9  0*8690,  Df  0*867, 
nf  •)  1*49456^  nf7'9  1*49849,  nf9  1*50973,  nf9  1*51920,  nf  1*4975. 
p-Methylethylbenzene  (from  p-bromotoluene)  has  b.  p.  161 — 162°, 
Df:i  0*8601,  Df8  0*8597,  Df  0*862,  nf8  1*48921,  n22'8  1*49303, 
nf 8  1*50417,  nf'8  1*51353,  nf  1*4943,  whilst  when  prepared  from 
p-tolyl  methyl  ketone  it  has  b.  p.  161- — -162°,  Df'1  0*8687, 
(Df4  0*8685)/  Df  0*863,  nf'4  1*49588,  nf4  1*50004,  nf4  1*51136, 
nf4  1*52116,  nf  1*4971. 

o-Methylpropylbenzene  has  b.  p.  184°,  Df75  0*8770,  Df  0*874, 
nf'73  1*49765,  nf75  1*50139,  nf75  1*51218,  nf75  1*52125,  nf  1*4995. 
m-Methylpropylbenzene  has  b.  p.  181*5 — 182*5°,  Df  0*8648, 
Df  0  862,  nf  1*49262,  nf  1*49640,  nf  1*50738,  nf  1*51646,  nf  1*4951. 
p-Methylpropylbenzene  lias  b.  p.  182 — 183°,  Df'4  0*8642,  Df  0*861, 
nf 4  1*49371,  nf'4  1*49749,  njf4  1*50863,  nf 4  1*51804,  nf  1*4954. 

o-Methylisopropylbenzene  (o-cymene)  has  b.  p.  175 — 176°, 
Df15  0*8789,  Df  0*876,  nf15  1*49826,  nf™  1*50206,  nfK  1*51290, 
nf 15  1*52185,  nf  1  5003.  m-Methylisopropylbenzene  has  b.  p.  175°, 
Df33  0*8628,  Df  0*860,  nf03  1*49016,  nf  05  1*49385,  nf™  1*50452, 
nf,f)r>  1*51336,  nf  1*4925.  jnMethylisopropylbenzene,  from  toluene, 
isopropyl  bromide,  and  aluminium  chloride,  has  b.  p.  175 — 176°, 
Df 0  0*8631,  Df  0*859,  nf  1*49105,  nf  1*49474,  nf  1*50537,  nf  1*51449, 
nf  1*4925  ;  the  physical  constants  are  also  recorded  for  specimens 
obtained  commercially,  from  camphor  and  phosphoric  oxide,  from 
a-terpineol  by  Wallach’s  method,  and  from  l-methyl-4-/3/3-dichloro- 
isopropylbenzene  by  reduction  with  sodium  and  alcohol. 


jp-Di  ethylbenzene  has  b.  p.  183°,  Df 8  0*8678  (Df2  0-8679),  Df  0*865, 
nf2  1*49499,  nf2  1*49897,  nf2  1*50993,  nf2  1*51924,  nf  1*4973. 
Hemimellithene  has  b.  p.  175 — -176°/744  mm.,  Df'55  0*8949,  Df  0*895, 
nf55  1*50930,  nf55  1*51335,  nfm  1*52503,  nf35  1*53483,  nf  1*5132. 
fOumene  has  b.  p.  168*7—169*2°,  Df  '1  0*8794,  Df  0*876,  nf3  1*50259, 
nf3  1*50672,  1*51841,  nf'3  1*52816,  nf  1*5046.  Mesitylene  has 

b.  p.  165  —  166°,  Df05  0*8646,  Df  0*862,  nf05  1*49403,  nf03  1*49804, 
nfm  1*50936,  nf*5  1*51891,  nf  1*4967. 

1  :  2  :  3 :  4-Tetramethylbenzene  has  b.  p.  203  —  204°,  Df  0*9044, 
Df  0*901,  nf  1*51621,  <1*52031,  nf  1-53192,  nf  1*54189,  nf  1*5185. 
1 :  2  : 5-Trimethyl-4-ethvlbenzene  has  b.  p.  211°,  Df85  0*8866, 
(Df75  0*8867),  Df  0*883,  nf73  1*50654,  nf75  1*51047,  nf75  1*52163, 
nf’7'*  1*53112,  nf  1*5086.  1:3:  5-Trimethyl~2-ethylbenzene  has  b.  p. 

2l0*2°/753  mm.,  Df33  0*8885,  Df  0*886,  nf 33  1*50875,  nf 35  1*51274, 
nf;K5 1*52416,  nf33  1*53376,  <  1*5111.  H.  W. 
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Pyro-condensations  in  the  Aromatic  Series.  Hans  Meyer 
and  Alice  Hofmann  ( Monatsh .,  1916,  37,  681 — 722). — The  first  of 
three  papers  on  this  subject,  the  second  having  already  been 
reviewed  in  A.,  1917,  i,  641,  and  the  third  in  A.,  1918,  i,  66.  The 
object  of  the  initial  investigation  was  to  study  the  products  formed 
by  the  decomposition  of  the  vapours  of  non-halogenated  aromatic 
compounds  at  the  lowest  possible  temperatures,  the  method  being 
similar  to  that  described  in  a  series  of  papers  by  Lob  (1901— -1905). 

Benzene  begins  to  decompose  into  diphenyl  at  650°'  (compare 
Smith  and  Lewcock,  T.,  1912,  101,  1453). 

When  kept  for  a  few  hours  at  a  dull  red  heat,  toluene  vapour 
gives  almost  exclusively  dibenzyl,  the  product  which  is  formed 
when  toluene  is  oxidised  with  potassium  persulphate  in  the  cold 
(Moritz  and  Wolffenstein,  A.,  1899,  i,  424).  At  a  bright  red  heat, 
however,  hydrogen  is  also  lost  from  the  nucleus.  The  hydrocarbons 
which  may  be  frozen  out  from  the  mixture  at  —  80°  include 
dibenzyl,  stilbene,  and  anthracene  (see  below),  whilst  a  study  of 
the  oxidation  products  of  the  remaining  oil  reveals  the  probable 
presence  of  di-p-tolyl  and  ^-methyldiphenylmethane. 

At  a  bright  red  heat,  ^-xylene  readily  yields  ^-dixylyl, 

CGH4Me*CH2’CH2*C6H4Me, 

m.  p.  81 — 82°  (ibid.),  but  at  a  higher  temperature  (yellow  heat) 
more  oil  is  produced.  The  chief  by-product  is  ^^-dimethylstilbene. 

Mesitylene  decomposes  very  smoothly,  giving  dimesityl. 

Ethylbenzene  gives  chiefly  stilbene  and  an  oily  by-product,  which 
only  yields  benzoic  acid  on  oxidation,  and  therefore  contains  no 
hydrocarbons  with  condensed  nuclei.  The  production  of  stilbene 
may  be  due  to  the  elimination  of  methane  and  the  union  of  the 
ICHPh  residues,  or  to  condensation  to  jSy-diphenylbutane  and  loss' 
of  ethylene. 

Dibenzyl  gives  stilbene  and  a  very  little  toluene,  with  consider¬ 
able  quantities  of  anthracene,  but  no  trace  of  phenanthrene. 
Stilbene,  however,  gives  no  anthracene  or  phenanthrene.  This 
remarkable  difference  between  dibenzyl  and  stilbene  is  explained 
by  assuming  that  the  positive  methylene  groups  in  the  former 
bring  the  negative  benzene  nuclei  close  to  the  connecting  chain, 
whereas  the  negative  ethylene  linking  in  stilbene  keeps  the  nuclei 
at  a  distance,  thus : 


/\/ 
u 


CHf 


and 


CH 


/\/ 


b  b-CH  _ 

jjfj/  \  . 


Several  facts  support  this  idea.  In  the  first  place,  dihydro¬ 
anthracene,  which  should  be  the  primary  product  from  dibenzyl, 
passes  rapidly  into  anthracene  at  a  red  heat,  and  ^-xylene  or 
p-dixylyl  gives  2 : 6-dimethylanthracene  at  a  bright  red  heat, 
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whereas  mesitylene  or  dimesityl  forms  no  anthracene  derivative. 
Similarly,  benzylaniline  passes  so  readily  into  acridine, 


NH 


N 


that  this  pyrogenic  method  may  be  employed  with  advantage  in 
the  preparation  of  acridine,  whereas  benzylideneaniline, 

C6H5-CH:NPh, 

only  yields  aniline,  benzonitrile,  benzene,  diphenyl,  and  such 
products. 

Benzanilide  gives  a  good  yield  of  phenanthridone,  m.  p.  290°, 
which  is  reduced  to  phenanthridine  by  distillation  over  zinc  dust. 

When  diphenylmethane  vapour  is  exposed  to  the  glowing 
platinum  spiral  for  seven  hours,  the  products  are  benzene,  toluene, 
a  trace  of  diphenyl,  and  small  quantities  of  anthracene,  but  chiefly 
fluorene,  the  process  ranking  as  a  convenient  synthesis  of  this 
hydrocarbon.  It  is  stated  that  Carnelley’s  f<  y-methylenediphenyl  ” 
is  only  fluorene,  and  his  £f  5-methylenediphenyl  ”  is  most  probably 
anthracene  (T.,  1880,  37,  708). 

Benzophenone  is  not  easily  changed,  but  the  initial  products  are 
benzene  and  benzaldehyde. 

Diphenyl  ether  readily  yields  diphenylene  oxide,  m.  p.  81°. 

Diphenylamine  gives  carbazole  and  some  hydrogen  cyanide,  but 
di-a-naphthylamine  loses  ammonia  and  forms  naphthalene  instead 
of  a  substituted  carbazole. 

Acetanilide  reacts  mainly  according  to  the  equation 
2NHPh*COMe  —  NHPh-CMe!NPh  +  MeC02H. 

The  bases  are  extracted  from  the  ethereal  solution  of  the  product 
and  then  submitted  to  distillation  in  steam,  when  small  quantities 
of  aniline  and  o-aminoacetophenone  (recognised  by  its  jasmine-like 
odour)  pass  over,  leaving  a  little  ^-aminoacetophenone  and  the 
diphenyl ethenylamidine  behind. 

Naphthalene  decomposes  into  £ 0-dinaphthyl  at  a  dull  red  heat, 
but  as  the  temperature  is  raised  more  and  more  aa-dinaphthyl  is 
formed.  The  so-called  ajB-dinaphthyl  (Smith,  T.,  1877,  32,  559; 
Wegscheider,  A.,  1891,  216)  is  probably  impure  aa-dinaphthyl. 

Diphenyl  gives  4 :  4/-diphenyldiphenyl,  C6HG*C6H4,C6H4*C6Hr„ 
m.  p.  310°.  o-o'-Ditolyl,  from  o-iodotoluene  by  heating  with 
copper  at  250°,  reacts  rapidly  at  the  glowing  spiral  to  form  phen- 
anthrene,  which  apparently  gives  diphenanthryl  when  the  heating 
is  continued.  Anthracene  gives  5  :  S'-dianthryl,  but  anthraquinone 
residues  link  up  in  the  2 : 2/-positions. 

Weger  reported  the  production  of  naphthalene  by  the  passage 
of  cycZopentadiene  vapours  through  a  red-hot  tube  ( Zeitsch .  angew. 
Chem.,  1909,  22,  344),  but  this  must  have  been  due  to  the  total 
disruption  of  the  molecule  and  rebuilding  from  the  ethylene  and 
acetylene  produced.  Under  the  present  conditions,  no  naphthalene 
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could  be  found,  the  products  being  partly  evil-smelling  oils  and 
partly  soluble  or  insoluble,  but  amorphous,  solids. 

The  so-called  “  Crackene”  [with  Paul  P.  von  Lendenfeld]. — 
Klaudy  and  Fink  (A.,  1900,  i,  284)  isolated  “crackene”  from  the 
so-called  red  pitch  formed  in  the  “  cracking  ”  of  oils,  and  suggested 
that  it  might  be  identical  with  “  benzerythrene,”  since  proved  to  be 
the  above  4  :  4/-diphenyldiphenyl,  but  certainly  not  with  picene.  The 
present  authors  were  struck  with  the  fact  that  various  fractions  of 
the  hydrocarbon  varied  slightly  in  colour.  By  treatment  with  a 
small  quantity  of  bromine  in  warm  chloroform,  followed  by 
repeated  crystallisations  from  boiling  xylene,  they  have  succeeded 
in  removing  a  coloured  impurity  and  establishing  the  substance  as 
picene.  Picene  may  be  characterised  by  conversion  into  picene- 
quinone,  and  formation  from  this  of  picene  quinoxaline  (I),  micro¬ 
scopic,  yellow  needles,  by  condensation  with  o-phenylenediamine. 
Picenequinone  also  forms  a  yellowish-brown  diacetyl  derivative 
(II),  which  may  be  hydrolysed  to  a  dark  dihydroxy-derivative. 


./ 

\  N 

s\s\/ 


\_/ 
/  \ 


\_/ 

<_x 

/~\/ 

\_/ 

/  \ 


CH-OAc 

CH-CMc 


(I-)  (II.) 

The  acetylation  is  therefore  accompanied  by  reduction.  Picene 
and  benzerythrene  are  said  to  dissolve  in  concentrated  sulphuric 
acid  with  green  colour.  The  pure  hydrocarbons  really  give  colour¬ 
less  solutions,  picene  exhibiting  pale  blue  fluorescence. 

J.  C.  W. 


The  q/ck>Propane  Series.  VII.  Nitroc^/cZopropanes.  E.  P. 

Kohler  and  H.  F.  Engel-brecht  (/.  Amer .  Ghem.  Soc .,  1919,  41, 
1379 — 1384.  Compare  this  vol.,  i,  533). — Phenyl  styryl  ketone  con¬ 
denses  with  nitromethane  to  form  phenyl  y-nitro-/3-phenylpropyl 
ketone,  which  yields  two  a-bromo-derivatives  when  treated  with 
bromine  in  chloroform.  The  principal  product  has  m.  p.  100°,  and 
is  transformed  into-  the  isomeride,  m.  p.  106°  (not  86°,  as  given  in 
A.,  1916,  i,  404),  by  crystallising  from  an  alcoholic  solution  of 
hydrogen  bromide.  The  bromides, 

N02*Cn2’CHPh*CHBr*CH2*C0Ph, 
readily  change  into  3  -  nitro  -  1  -  benzoyl  -  2  -  phenylcyc\opropane} 


no2-ch< 


CHBz 

CHPh’ 


when  treated  with  an  alcoholic  solution  of  potass¬ 


ium  acetate.  The  compound  crystallises  in  clusters  of  stout  prisms, 
m.  p.  98°,  and  is  changed  by  the  action  of  hydrogen  bromide  dis¬ 
solved  in  acetic  acid  into  phenyl  y-bromo-fi-nitro-y-phenylpropyl 
ketone ,  CHPhBr*CH(N02)*CIT2'C0Ph,  which  forms  colourless 
plates,  m.  p.  115 — 116°,  and  becomes  yellow  in  sunlight.  This 
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ketone  is  very  sensitive.  When  boiled  with  methyl  alcohol  and  a 
little  ammonium  bromide,  for  example,  it  changes  into  2  : 5-diphenyl- 
furan,  and  when  heated  above  its  m.  p.  it  gives  a  pale  yellow  sub¬ 
stance,  plates,  m.  p.  77°,  which  is  probably  ?>-bromo-\  :5-diphenyl- 
furan.  The  cyclopropane  derivative  reacts  most  readily  with  bases, 
but  the  products  are  complex  mixtures.  With  sodium  methoxide 
solution,  under  special  conditions,  it  is  possible  to  isolate  a$-di- 
phenylbutan-ay-dione,  CHoPh’CO’CHQ'COPh.  J.  C.  W. 

Decomposition  of  Tetranitromethylaniline  [2:4: 6-Tri- 
nitrophenylmethylnitroamine].  Edmund  von  Herz  {Z.  ges. 
Schiess.  u.  Sprengstoff  iv 1919,  14,  155 — 157 ;  from  Ghem.  Zentr,, 
1919,  iv,  163). — The  author’s  previous  conclusion  that  the  decom¬ 
position  can  be  caused  by  electrolytic  processes  is  confirmed 
by  further  laboratory  experiments.  Diazo-compounds  similar  to 
dinitrobenzoquinonediazide  are  probably  formed,  and  not  azide 

Is 

substances,  such  as  0!CGII2(N02)2<![||.  It  is  certain  that  the  reac¬ 
tions  which  result  in  the  decomposition  products  affect  the  benzene 
nucleus  exclusively;  the  occurrence  of  ammonia,  methylamine,  etc., 
is  due  solely  to  secondary  changes,  and  has  no  influence  on  the 
characteristic  transformation  of  the  nucleus.  The  observed  pheno¬ 
mena  are  not  a  specific  property  of  tetryl,  but  are  common  to  all 
trinitro-derivatives  of  benzene,  such  as  trinitro-benzene,  -toluene, 
-phenol,  and  -cresoL  Decompositions  of  mercury  fulminate  in  zinc 
capsules  covered  with  an  inner  cap  of  copper  or  brass  are  probably 
also  to  be  attributed  to  local  electric  currents.  H.  W. 

Proteinogenous  Amines.  V.  The  Preparation  of 
p-Hydroxyphenylethylamine  Hydrochloride  (Tyramine 
Hydrochloride).  Karl  K.  Koessler  and  Milton  T.  Hanke 
(J.  Biol.  Ghem 1919,  39,  5  85< — 5  9  2 ) . — Certain  improvements 
in  the  method  for  the  synthesis  of  p-hydroxyphenylaceto- 
rdtrile  as  given  by  Pschorr,  Wolfes,  and  Buckow  (A.,  1900,  i,  170) 
are  recorded.  The  reduction  of  this  substance  is  effected  by  a 
method  which  it  is  claimed  is  more  satisfactory  than  that  employed 
by  Barger  (T.,  1909,  95,  1127).  The  p-hydroxyphenylacetonitrile 
is  dissolved  in  alcohol  and  treated  with  sodium,  and  after  reduction 
is  completed,  the  solution  is  rendered  acid  with  hydrochloric  acid. 
^-Cresol  and  ^7-hydroxyphenylacetic  acid  may  then  be  removed  by 
extraction  with  ether,  after  which  the  solution  is  rendered  strongly 
alkaline  and  the  tyramine  is  extracted  with  amyl  alcohol.  The 
amine  may  be  extracted  from  the  amyl  alcohol  by  shaking  with 
dilute  hydrochloric  acid.  Yield,  58%  of  theoretical.  The  ^7-cresol 
and  p-hydroxyphenylacetic  acid  present  in  the  ethereal  extract  may 
be  separated  and  isolated  by  shaking  with  sodium  carbonate  solu¬ 
tion.  The  ethereal  fraction  retains  the  ^7-cresol,  whilst  the  alkaline 
aqueous  solution  removes  the  p-hydroxyphenylacetic  acid.  J.  C.  D. 

The  Problem  of  the  Physiological  Polypeptide  Synthesis. 

Emil  Abderhalden  and  Hans  Spinner  (Zeitsch.  physiol.  Ghem.y 
1919,  106,  309 — 312). — By  treating  glycine  with  benzaldehyde  in 
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absolute  alcohol  and  sodium  hydroxide,  a  condensation  product  iden¬ 
tical  with  the  benzylidene  compound  of  zsodiphenyloxethylamine  is 
obtained  in  small  needles,  m.  p.  132°.  By  treating  glycine  dis¬ 
solved  in  sodium  hydroxide  with  benzaldehyde  and  then  oxidising 
with  potassium  permanganate,  benzoic  and  hippuric  acids  are 
obtained.  S.  S.  Z. 

Dialkyldiarylcarbamides .  H.  Winkel  (U.S.  Pat.  1307570). — 
By  conducting  the  reaction  at  80 — 90°,  diphenyldimethylcarbamide 
is  prepared  by  passing  carbonyl  chloride  directly  into  a  mixture  of 
methylaniline  and  dimethylaniline  (which  may  also  contain  small 
quantities  of  aniline)  without  the  use  of  a  solvent.  Aniline,  methyl- 
aniline,  and  dimethylaniline  may  be  mixed,  in  the  proportions  of 
10,  40,  and  50  parts  respectively,  and  this  mixture  treated  with 
carbonyl  chloride  until  conversion  of  the  methylaniline  into  di¬ 
phenyldimethylcarbamide  is  completed  as  indicated  by  cessation  of 
absorption  of  carbonyl  chloride.  The  reaction  mixture  is  then 
treated  with  dilute  hydrochloric  acid  for  the  removal  of  dimethyl¬ 
aniline,  and  the  product  remaining  is  washed  free  from  acid  with 
water.  It  may  then  be  further  purified  by  crystallisation  from  any 
suitable  solvent.  Chemical  Abstracts. 


Nitrones  and  Nitrenes.  H.  Staudinger  and  Karl  Miescher 
( Helv .  Chim .  Acta,  1919,  2,  554 — 582). — In  connexion  with  his 
well-known  studies  of  compounds  with  “twin  bonds,”  Staudinger 
now  describes  several  reactions  of  nitrones  and  a  new  class,  the 
nitrenes.  Nitrones  are  comparable  in  structure  with  the  tautomeric 
forms  of  oximes  and  with  ketens,  thus : 


Aldo-.  Kelo*. 

Ketens .  R*CH:CrO  or  R2C:C:0 

Oximes  .........  R*CH:N:0  R.,C:N:0 

it  ii 

Nitrones .  R*CH:N:0  R9C:N:0 

1  J 


and  nitrenes  are  comparable  with  allenes,  thus :  allenes, 

nitrenes,  R9CINICRo.  The  simple  nitrones  are  produced  by  the 

i 

R 

alkylation  of  oximes,  or  by  the  action  of  aldehydes  on  A-substituted 
hydroxylamines.  They  are  often  formulated  as  cyclic  ethers,  thus, 


R-CH< 


NR 

I 

O 


,  although  the  evidence  in  favour  of  the  nitrone  formula 


(the  name  was  proposed  by  Pfeiffer,  A.,  1916,  i,  327)  has  become 
very  strong  in  recent  years  (compare  Forster  and  Holmes,  T.,  1908, 
“(93,  244;  Brady,  T.,  1914,  105,  2104;  Semper  and  Lichtenstadt, 
A.,  1918,  i,  437).  It  is  now  found  that  the  “  keto  ”-nitrones, 
1^2^-^1110,  are  readily  obtained  by  the  action  of  aliphatic  diazo¬ 
compounds  on  nitroso-compounds,  the  reaction  being  represented 
by  the  following  scheme,  although  no  intermediate  products  have 

been  isolated:  R*NO  +  R9C<J5 — >  R.N<^|  "n  — >*  RN<(ib  r~ 

R2CINRX).  The  presence  of  two  double  linkings  in  these  nitrones 
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is  revealed  by  the  fact  that  they  combine  with  diphenylketen  in  two 
stages,  thus  : 

Ph2c:NPh:o+Ph2c:co  — >  cPh2:NPh<"pjp>co  (i) 

2 

|+Ph2C:CO 

CO<cpb^>NPb<Cph^>CPb2  (II) 

The  nitrenes  are  formed  when  the  products  of  the  type  I  are 
heated,  carbon  dioxide  being  evolved.  They  are  quite  stable  com¬ 
pounds,  but  capable  of  many  reactions,  of  which  combination  with 
diphenylketen  is  particularly  described. 

Experiments  with  Diphenyldiazomethane Nitrosobenzene  reacts 
with  diphenyldiazomethane  (A.,  1916,  i,  850)  in  ice-cold  benzene  to 
form  diphenyl-A-phenylnitrone,  CPh2INPh!0,  which  separates  in 
pale  yellow  needles,  m.  p.  216 — 217°  (decomp.)  (Angeli,  A.,  1911, 
i,  544,  gives  m.  p.  214°).  The  following  reactions  are  described: 
(1)  hydrolysis  to  benzophenone  and  ^?-aminophenol,  by  boiling  with 
dilute  sulphuric  acid,  thus:  CPh^INPhlO  +  H20 — >-CPh20  + 
OH*NHPh — >  OH-C6H4*NH2;  (2)  fission  by  means  of  hydroxyl- 
amine  or  phenylhydrazine,  benzophenone-oxime  or  -phenylhydrazone 
being  formed;  (3)  reduction  to  benzophenoneanil  by  heating  with 
iron  powder;  (4)  oxidation  to  benzophenone  and  nitrobenzene  by 
ozonising  and  boiling  the  product  with  water;  (5)  decomposition 
on  heating,  either  alone  or  with  benzene  at  250°,  into  benzophenone, 
benzophenoneanil,  and  nitrosobenzene.  The  nitrone  combines  with 
phenylcarbimide  (1  mol.)  in  benzene  to  form  a  compound , 
C2GH20O2N2,  m.  p.  164 — 165°,  which  loses  carbon  dioxide  at  210° 
and  is  reconverted  into  the  nitrone  by  boiling  with  alcohol.  The 
reaction  with  diphenylketen  in  cold  benzene,  in  an  atmosphere  of 
carbon  dioxide,  results  in  the  formation  of  the  above  pale  yellow 
compound  (I),  m.  p.  181°  (carbon  dioxide  evolved),  the  second  com- 
pound  (II) ,  a  white,  crystalline  powder,  m.  p.  166 — 168°,  being 
formed  if  the  reaction  is  carried  out  in  boiling  benzene. 

Tetraphenyl-18-phenylnitrene ,  CPh2!NPh!CPh2,  is  formed  by 
heating  compound  (I)  at  190°.  It  crystallises  in  small,  yellow 
prisms,  m.  p.  137°,  and  may  be  reduced  by  aluminium  amalgam  in 
ether  to  dibenzhydrylaniline ,  NPh(CHPh2)2,  which  crystallises  in 
silvery  needles,  in.  p.  160 — 161°,  is  so  feebly  basic  that  solutions  in 
mineral  acids  deposit  the  base  on  dilution,  and  may  be  synthesised 
by  heating  together  benzhydrylaniline,  diphenylbromomethane,  and 
quinoline.  The  nitrene  combines  with  diphenylketen  to  form  a 
compound ,  C46H35ON,  white  needles,  m.  p.  203*5 — 204*5°,  and  with 
hydrogen  chloride  to  give  a  compound ,  C32H26NC1,  m.  p.  163°,  both 
products  yielding  the  nitrene  again  when  heated. 

[With  E.  Schlenker.] — -Diphenyldiazomethane  reacts  with 
7>*nitrosotoluene  to>  give  diphenyi-N-p-tolylnitrone, 

cph2:N(c7H7):o. 

pale  yellow  needles,  m.  p.  153°  (decomp.),  which  combines  with 
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diphenylketen  to  form  the  compound ,  CPh2IN(C7H7)<^_ 

m.  p.  161°,  this  decomposing  at  170°  into  tetraphenyl-'N-p-tolyl- 
nitrene ,  CPh2!N(C7H7)ICPh2,  yellow  crystals,  m.  p.  118°. 

p-Nitrosodimethylaniline  and  diphenyldiazomethane  produce 

,  .  .  7  .  OPh9.‘N*C6H4*NMe2 

diphenyl-lA-p-dimethylammophenylmtrone,  jj  ,  as 

a  pale  yellowish-green  powder,  m.  p.  186 — 187°  (decomp.).  This 
gives  a  yellowish-green  compound ,  C35H30O2N2,  with  diphenylketen, 
which  decomposes  at  169°  into  tetraphenyl-N-p-dimethylamino - 
phenylnitrene ,  CPh2IN(C6H4*NMe2)ICPh2,  orange-yellow  crystals, 
m.  p.  155°. 

Experiments  with  other  Diazo-compounds.  - — Diphenylenediazo- 
methane  (ibid,)  and  nitrosobenzene  produce  diphenylene-N -phenyl- 

nitrone,  V6^4>c:xPh:o,  long,  dark  yellow  needles,  m.  p. 

192 — 193°  (decomp.),  its  diphenylketen  compound ,  C33H2302N,  pale 
yellow,  m.  p.  157 — 158°  (decomp.),  and  di phenyl enedi phenyl- N- 

phenylnitrene ,  ^6^4^>CINPh!CPl!2,  obtained  as  an  impure,  green 

powder,  m.  p.  90 — 100°.  Phenyldiazomethane  and  nitrosobenzene 
give  phenyl-~N- phenyl  nitrone,  CHPhINPhIO,  m.  p.  112 — 113°, 
which  is  the  product  obtained  by  the  interaction  of  benzaldehyde 
and  phenylhydroxylamine.  This  nitrone  decomposes  when  heated 
according  to  the  scheme  : 

C6H;*CHO  +  N2Ph2 

NPh  ^ 

CHPhINPhIO  — >  0<  i  — >  CBPhdNPh  +  O  ; 

UHrli 


C6HB-NO  +  C,HaPh2 


with  the  exception  of  the  stilbene,  all  the  products  have  been  iden- 

x>co 

tified.  The  diphenylketen  compound ,  CHPh.NPh<^ _ I  ,  is  a 

Cx  h.2 

white  powder,  m.  p.  186 — 190°,  which  decomposes  on  heating  at 
215°  into  triphenylAA -phenylnitrene,  CHPhINPhICPh2,  pale  yellow 
crystals,  m.  p.  105 — 106°,  but  also  suffers  rearrangement  to  a  certain 
extent  into  a  pt'oduct ,  m.  p.  223°,  probably  represented  by  the 

formula  NPh<|?HPh'9Ph- . 

V/  v/  V-J 

Ethyl  diazoacetate  and  nitrosobenzene  only  react  slowly  and  give 
a  viscous,  reddish-yellow  oil,  which  decomposes  on  distillation  in  a 
vacuum  into  ethyl  glyoxylate  and  azobenzene.  J.  C.  W. 


Electrochemical  Oxidation  of  Phenols  and  Cresols. 

Fr.  Fichter  and  Franz  Ackermann  (Helv,  Ghim.  Acta,  1919,  2, 
583 — 599).— A  continuation  of  previously  published  work  on  the 
electrochemical  oxidation  of  phenol  (Fichter  and  Stocker,  A.,  1914, 
i,  946).  It  has  been  shown  that  the  electrochemical  oxidation  of 
phenol  produces  oy-diphenol  and  ^p'-diphenol,  which  are  inter- 
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mediate  products  in  the  formation  of  quinol  and  catechol.  In  the 
present  experiments,  5'5  grams  of  catechol  dissolved  in  60  c.c.  of 
0'5iVr -sulphuric  acid  were  subjected  to  a  current  of  0’02  amp. /cm.2 
between  lead  electrodes.  When  no  diaphragm  was  used,  the  pro¬ 
ducts  consisted  of  carbon  dioxide,  carbon  monoxide,  a  volatile  liquid 
with  an  odour  of  butyric  acid,  which  consists  of  a  mixture  of 
butyric  acid  and  its  lower  homologues,  particularly  formic  acid, 
and  succinic  acid.  When  a  diaphragm  is  used,  the  product  consists 
of  fumaric  acid.  The  electrochemical  oxidation  of  phenol  to 
fumaric  acid  is  represented  by  the  scheme : 

OH  OH 


A  number  of  experiments  are  described  in  which  an  attempt  is 
made  to  ascertain  the  relative  quantities  of  catechol  and  quinol 
produced  in  the  electrochemical  oxidation  of  phenol.  By  means 
of  E.M.F.  measurements,  it  is  shown  that  at  low  concentrations 
quinol  is  a  more  active  depolariser  of  a  platinum  electrode  in 
2A-sulphuric  acid  than  catechol,  but  at  concentrations  above 
0‘05A  the  relationship  is  reversed.  In  a  neutral  solution,  phenol 
has  no  depolarising  action,  and  catechol  has  a  much  stronger 
depolarising  action  than  quinol.  In  the  case  of  a  lead  dioxide 
anode,  catechol  is  much  the  strongest  depolariser,  so  that  the  results 
allow  no  conclusion  to  be  drawn  as  to  the  ratio  of  the  two  sub¬ 
stances  formed.  An  estimation  of  the  amount  of  carbon  dioxide 


formed  in  the  electrolysis  of  phenol,  catechol,  and  quinol,  respec¬ 
tively,  leads  to  the  result  that  approximately  the  same  quantities 
of  quinol  and  catechol  are  formed  in  the  electro-oxidation  of  phenol. 
An  attempt  to  estimate  directly  the  amount  of  quinol  formed 
yielded  no  definite  result,  chiefly  because  of  the  presence  of  a  resin 
in  the  products.  The  formation  of  the  fatty  acids  is  due  to  a 
reduction  of  the  catechol,  followed  by  an  oxidation  of  the  product 
of  reduction.  The  reduction  product  of  catechol  is  shown  in  a 
separate  experiment  to  be  cyc/ohexanol.  This  can  be  prepared  by 
reducing  a  solution  of  2*2  grams  of  catechol  in  50  c.c.  of 
2A-sulphuric  acid  in  a  large  platinum  crucible  with  the  anode  in 
a  porous  pot.  The  high  boiling  residue  of  the  electro-oxidation  of 
phenol  is  shown  to  consist  of  diphenols,  o-hydroxyphenyl  ethers,  di¬ 
phenyl,  tetrahydroxy diphenyl,  and  a  dihydroxydiphenyl  ether  of  the 
formula  H0*CI£>H^,0,C12H8*0H.  The  electro-oxidation  of  o-cresol 
(540  grams  in  2 \  litres  of  A- sulphuric  acid)  by  a  current  of  anode 
density  0'0025  amp./sq.  cm.  without  diaphragm  and  with  vigorous 
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stirring  gave,  after  135 ’3  amp.  hours  had  been  passed,  a  dark 
brown  oil  and  an  aqueous  solution.  The  oil  consisted  of  o-dicresol, 
and  the  aqueous  solution  contained  2 : 5-toluquinone.  The  present 
results,  together  with  previous  work,  show  that  the  electro-oxidation 
of  o-cresol  may  be  represented  by  the  scheme : 


OH 


OH, 


ho/  \ _ /  \OH 

\_/  \_/°H 

CH.  CH„ 


ho/  /oh 

"CH. 


°0°- 

CEL 


Similar  experiments  with  ^-cresol  yielded  from  the  aqueous  layer 
toluquinone  and  benzoquinone,  whilst  the  oily  layer  gave  p-dicresol 
and  2  :  2/-dihydroxy-5  :  S'-dimethyldiphenyl  ether.  The  formation 
of  the  latter  compound  is  regarded  as  due  to  the  loss  of  a  molecule 
of  water  from  two  molecules  of  homocatechol.  The  electro -oxida¬ 
tion  of  p-cresol  is  represented  by  the  scheme: 


The  formation  of  2 : 5-toluquinone  and  ^benzoquinone  in  the  pre¬ 
sent  case  is  attributed  to  the  presence  of  m-cresol  in  the  material 
used.  The  oxidation  scheme  for  m-cresol  is  represented  as  follows: 


OH 


/\ 


J.  F.  S. 


Certain  Amino-  and  Acylamino-phenol  Ethers.  Michael 

Heidelberger  and  Walter  A.  Jacobs  (/.  Amer.  Ghent.  Soc.,  1919, 
41,  1450—1472).  —Derivatives  of  Phenol  and  o-  and  m-CREsoL. 
— Chloroaceto-o-anisidide,  from  the  base  by  the  method  already 
described  (A.,  1917,  i,  552),  has  m.  p.  48*5—49°  (corr.).  Chloro- 
aceto-m-anisidide,  OMe,C6H4#KH*CO*CH2Cl,  forms  tufts  of  flat 
needles,  m.  p.  90*5 — 91°  (corr.).  Chloroaceto-o~phenetidide 
crystallises  in  hexagonal  rhombs,  m.  p.  65*5 — 67*0°  (corr.),  and 
chloroaveto-vcx-phenetidide  in  glistening,  flat  needles,  m.  p. 
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125*5 — 126*5°.  Aceto  -4-  methoxy-m-toluidide,  large,  nacreous 
scales,  m.  p.  103 — 103-5°,  from  5-amino-o-cresol  (A.,  1917,  i,  695) 
by  acetylation  and  then  methylation  with  methyl  sulphate,  is  hydro¬ 
lysed  by  boiling  hydrochloric  acid  (1:1)  to  4-methoxy-m~tolu~ 
idine,  m.  p.  59 — 59*5°  (Bamberger,  A.,  1912,  i,  691),  and  then 
converted  into  chloroaceto-k-methoxy-vn-tolvAdide ,  delicate  needles, 
m.  p.  90 — 92°.  4-Methoxy-o-toluidine,  m.  p.  13 — 14°  (corr.), 
b.  p.  146 — 147°/ 23  mm.  ( ibid.),  is  obtained  by  the  methylation 
and  subsequent  hydrolysis  of  6-acetylamino-m-cresol  (A.,  1917, 
i,  695),  and  converted  into  chloroaceto-A-methoxy-o-toluidide , 
which  forms  hair-like  needles,  m.  p.  134*5 — 135*5°.  3-iWtfro-p- 
anisidine ,  obtained  by  nitrating  aceto-^anisidide  and  hydro¬ 
lysing  the  product,  crystallises  in  orange-red  prisms  and  plates, 
m.  p.  57 — 57*5°  (corr.),  and  3-nitroA-methoxy  chloroacetanilide 
forms  golden-yellow,  flat  needles,  m.  p.  149*5 — 151*5°. 
p-Anisidine  is  sulphonated  and  then  acetylated,  yielding  3 -acetyl- 
amino-6-methoxybenzenesulphonic  acid,  flat  needles,  which 
intumesce  at  197 — 198°,  then  resolidify,  and  finally  melt  at  250° 
(decomp.).  The  crude  sodium  salt  of  this  acid  is  ground  with 
phosphorus  pentachloride,  and  the  product  is  converted  into  the 
sulphonamide ,  m.  p.  233 — 235*5°  (not  purified),  which  is  hydro¬ 
lysed  by  dilute  hydrochloric  acid  to  3-amino-3-methoxybenzene- 
sitlphonamide ,  radiate  aggregates  of  creamy  spindles,  m.  p. 
184-5—186°. 

Derivatives  of  the  Ethers  of  4-Aminocatechol. — 3:4- 
Methylenedioxy  chloroacetanilide  forms  microscopic  needles,  m.  p. 
157*5 — 158*5°.  4-Aminoguaiacol  (this  vol.,  i,  265)  yields  ^-hydr¬ 
oxy -3-niethoxy  chloroacetanilide  in  pale  pink,  nacreous  plates,  m.  p. 
113—114°.  3-H  y  dr  oxy-k-methoxy  chloroacetanilide  also  forms  pale 

pink,  nacreous  plates,  m.  p.  140 — 150°.  o-Ethoxyphenol  is  coupled 
with  diazotised  sulphanilic  acid,  and  the  dye,  p -sulphobenzeneazo- 
ethoxy  phenol ,  dark  red  plates  with  2HsO,  is  reduced  by  means  of 
ammonium  sulphide  to  4 -amino-3-ethoxy  phenol  (A-hydroxy-b- 
ethoxy aniline),  which  crystallises  in  minute,  hexagonal  plates,  m.  p. 
186 — 188°.  This  base  yields  k-hy  dr  oxy-b- ethoxy  acetanilide, 
nacreous  plates,  m.  p.  165*5 — 166*5°,  and  the  -chi or oacet anilide, 
OEt*CeH3(OH)-Nn*CO*CH2Cl,  woolly  needles,  m.  p.  155—156° 

3 '.k-Dimethoxy  chi  or  oacet  anilide,  long,  silky  needles,  m.  p. 
133*5 — 134*5°,  is  obtained  from  4-aminoveratrole.  4-Acetylamino- 
guaiacol  is  ethylated  by  means  of  ethyl  sulphate,  giving  3 -methoxy- 
4- ethoxy  acetanilide,  long,  narrow,  nacreous  plates,  m.  p. 
148*5 — 150°  (Freyss’s  methoxyphenacetin  ?,  A.,  1901,  i,  321).  This 
is  hydrolysed  to  3-methoxy-^-ethoxy  aniline,  prismatic  needles, 
m.  p.  55°  (corr.),  b.  p.  175— 176°/20  mm.,  and  then  converted  into 
the  chloroacetanilide,  long,  silky  needles,  m.  p.  133 — 134°.  The 
above  4-hydroxy-5-ethoxyacetanilide  is  methylated  and  converted 
into  4- methoxy-b-ethoxyacetanilide ,  very  thin,  faintly  purple 
scales,  m.  p.  145 — 146°,  A-methoxy-b- ethoxy  aniline,  faintly  pink, 
rhombic  crystals,  m.  p.  81*5 — 82°  (corr.),  and  the  chloroacetanilide, 
woolly  needles,  m.  p.  135*5^ — 136°.  The  same  compound,  on  ethyl¬ 
ation,  yields  3  : 4-diethoxyacetanilide,  m.  p.  124 — 125*5°  (Wisinger, 
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A.,  1901,  i,  205),  from  which  3: i-dietlioxy  aniline ,  creamy  prisms, 
m.  p.  47*5 — 48*5°,  and  3  :^~dlethoxy  chloroacetanilide,  m.  p. 
122*5 — 124*5°,  may  be  obtained. 

Derivatives  of  the  Ethers  of  Resorcinol. — Resorcinol 
monomethyl  ether  is  coupled  with  diazotised  sulphanilic  acid,  and 
the  dye,  'p-sulphobenzeneazo-'ni-methoxy  phenol, 

S03H*C6H4-N:N-C6H3(0H)-0Me, 

lustrous,  brownish-orange  platelets,  with  1H20,  a  brick-red  powder, 
decomp.  250°,  when  dried,  is  reduced  to  4:-amino-5-methoxy phenol 
(A-hydroxy-Q-methoxy  aniline),  pale  purplish-brown  needles,  m.  p. 
175 — 180°  (the  hydrochloride  is  described  by  Henrich  and  Rhodius, 
A.,  1902,  i,  447).  The  base  is  converted  into  4 -hydroxy-6-methoxy- 
acetanilide ,  pale  pink  aggregates  of  minute  needles,  m.  p. 
169 — 171*5°,  and  the  chloroacet anilide,  nacreous  platelets,  m.  p. 
165*5 — 166*5°.  p  - Sulphohenzeneazo -m  -  ethoxy phenol,  flat, 

brownish-orange  needles,  with  1H20,  or  a  brick-red  powder  when 
dried,  is  obtained  from  resorcinol  monoethyl  ether  and  converted 
into  4t-amino-§~  ethoxy phenol  (4-A?/ dr  oxy-6- ethoxy  aniline),  grey, 
microscopic  leaflets,  m.  p.  152 — 154°,  4 -hydroxy-S-ethoxyacet- 
anilide ,  pointed  prisms,  m,  p.  172*5 — 174*5°,  and  the  chloroacet- 
anilide,  feathery  aggregates,  m.  p.  158*5 — 161°.  2 : 4-Dimethoxy- 

aniline,  m.  p.  32*5 — 33*5°,  is  obtained  from  4-hydroxy-2-methoxy- 
acetanilide  (compare  Bechhold,  A.,  1889,  1155)  and  converted  into 
2:4 -dimethoxy  chloroacetanilide,  slender  needles,  m.  p.  89*5 — 90° 
(corr.).  The  same  compound  is  also  ethylated,  and  thus  made  the 
source  of  2-methoxy-i- ethoxy  acetanilide,  pale  pink,  glistening 
platelets,  m.  p.  117*5 — 118*5°,  2-m ethoxy -4- ethoxy  aniline,  faintly 
pink  rhombs,  m.  p.  27*5 — 28*5°  (corr.),  b.  p.  151*5—152*5°/ 
12  mm.,  and  the  chloroacetanilide,  flat,  narrow,  striated  plates, 
m.  p.  97*5 — 98°.  The  above  4-hydroxy-6-ethoxy  acetanilide  is 
methylated  or  ethylated,  and  converted  in  turn  into  4 -methoxy- 
6- ethoxy  acetanilide,  faintly  pink,  silky  needles,  m.  p.  100*5 — 101°, 
4 -wethoxy-§~ethoxy aniline,  m.  p.  22*5°,  b.  p.  144—144*5°,  the 
chloroacetanilide,  m.  p.  126 — 127°,  2  :  4  -  diethoxyacetanilide, 

2 : 4-diethoxyaniline,  m.  p.  33*5 — 34°  (Will  and  Pukall,  A.,  1887, 
660),  and  2  mA-di  ethoxy  chloroacet  anilide,  woolly  needles,  m.  p. 
102 — 103°  respectively.  J.  C.  W. 

Nitro-compounds  for  Use  in  Explosives.  C.  M.  Stine 

(U.S.  Pat.  1309551). — Dinitroxvlylcne  nitrate, 

C6H2(N02)2(CH2-0-K02)2, 

is  produced  by  chlorinating  xylene  at  100°  in  sunlight  until  an 
increase  in  weight  corresponding  with  the  formation  of  the  dichloro- 
derivative  has  been  attained,  cooling  the  reaction  mixture  to  obtain 
a  mass  of  crystals  of  ^-xylylene  chloride,  and,  after  filtration,  nitrat¬ 
ing  them  with  a  mixture  of  nitric  and  sulphuric  acids  until  a 
dinitro-derivative  is  obtained;  this  is  heated  with  water  under  a 
pressure  of  20  lb.  per  sq.  in.  until  the  chlorine  has  been  replaced 
by  the  hydroxyl  group,  then  evaporating  the  aqueous  solution  to 
expel  water  and  hydrochloric  acid,  and  obtain  dinitro-p^xylylene 
hydroxide  in  well-defined  crystals  which  are  further  nitrated.  The 
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final  product  is  a  white,  crystalline  substance,  which  is  stable  and 
constitutes  a  powerful  explosive.  The  following  substances  are  also 
mentioned  as  capable  of  similar  production  and  use:  dinitroxylyl 
nitrate ,  nitrohydroxyxylylene  nitrate,  dinitrohydroxyxylylene 
nitrate,  N02-C6H2(CH2*0-N02)s,  C6HMe(N02)2(CH2-0-N02)2. 

Chemical  Abstracts. 


Hydroxycholesterol.  III.  I.  Lifschutz  {Zeitsch. 'physiol.  Chem 
1919,  106,  271—296.  Compare  A.,  1914,  i,  683;  1916,  i,  558),— 
Cholesterol  dibromide,  prepared  by  brominating  cholesterol,  gives  up 
a  part  of  its  bromine  on  heating  with  acetic  acid.  The  bromine  is 
removed  from  the  dibromide  more  readily  by  boiling  with  water. 
By  boiling  for  some  time  in  the  presence  of  sodium  acetate  in  a 
reflux  condenser  it  may  be  removed  entirely,  giving  rise  to  a  mixture 
which  is  partly  amorphous  and  partly  crystalline.  The  spectrum 
analysis  and  other  reactions  show  that  the  amorphous  product  is 
hydroxycholesterol,  identical  with  the  compound  obtained  by  the 
oxidation  of  cholesterol.  The  formation  of  hydroxycholesterol  from 
the  dibromide  of  cholesterol  is  represented  as  follows : 


CH 

C»H4S(OH)<yH 


C„H4I(QH)<J 


CHBr 


CHBr 


0»H«(0H)<U 


CH 


C-OH 


The  double  bond  of  the  cholesterol  eliminated  by  the  bromination 
is  thus  re-established. 

The  crystalline  substance,  m.  p.  139 — 141°,  is  a  modified  chole¬ 
sterol,  for  which  the  author  proposes  the  name  of  metacholesterol. 
A  similar  substance  is  prepared  directly  from  cholesterol  by  oxida¬ 
tion.  Mineral  acids  have  the  same  effect  on  cholesterol  dibromide 
as  water,  only  the  reaction  is  more  vigorous. 

On  boiling  cholesterol  dibromide  with  dilute  aqueous  potassium 
hydroxide,  hydroxycholesterol  as  well  as  the  unchanged  dibromide 
is  obtained.  Alcoholic  potash,  on  the  other  hand,  produces  a  sub¬ 
stance  which  shows  the  properties  of  a  hydroxy-derivative  of  chole¬ 
sterol,  but  is  not  identical  in  its  properties  with  the  known  hydroxy¬ 
cholesterol.  The  author  names  this  substance  iso  hydroxycholesterol. 
Details  are  further  given  of  the  bromination  of  hydroxycholesterol. 


s.  s.  z. 


Crystallography  of  Phenyl  Benzoate.  Maria  Stura  (Biv. 
Min.  Grist.  Jtal .,  1917,  48,  86 — 90). — This  compound  is  monoclinic; 
complete  crystallographic  data  are  given.  Chemical  Abstracts. 

Action  of  Cyanogen  Bromide  on  Aromatic  Hydrocarbons 
under  the  Influence  of  Aluminium  Chloride.  P.  Karrer  and 
E.  Zeller  ( Helv .  Chim .  Acta,  1919,  2,  482 — 486). — When  aromatic 
hydrocarbons  are  mixed  with  finely  powdered  aluminium  chloride 
and  freshly  prepared  cyanogen  bromide  and  subsequently  warmed 
until  evolution  of  halogen  hydrides  ceases,  good  yields  of  nitriles 
are  obtained.  Toluene  gives  p-toluonitrile  with  a  very  little  of  the 
o-nitrile,  and  anthracene,  dissolved  in  carbon  disulphide,  gives  the 
unknown  anthracene-^ -carhoxylonitrile,  m.  p.  170 — 172°,  which  is 
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identified  by  hydrolysis  to  the  known  acid  and  oxidation  to  anthra- 
quinone. 

Scholl  and  Norr  obtained  quite  different  results  when  investigat¬ 
ing  this  reaction  (A.,  1900,  i,  386).  It  may  be  that  they  did  not 
use  fresh  cyanogen  bromide,  for  this  is  essential  to  the  production 
of  nitriles.  J.  C.  W. 

Preparation  of  Vanillin.  Confectionery  Ingredients,  Ltd., 
Francis  Edward  Matthews,  Albert  Theodore  King,  and  Thomas 
Kane  (Brit.  Pat.,  131161). — Acyl  derivatives  of  4-liydroxy-3- 
methoxybenzoyl  chloride,  such  as  th6  acetate,  benzoate,  or  carbonic 
ester  or  the  p-toluenesulphonic  ester,  and  arylalkyl  derivatives,  such 
as  the  benzyl  ether,  are  reduced  to  the  corresponding  vanillin  deriv¬ 
atives  when  their  solution  in  toluene,  xylene,  or  other  suitable  inert 
solvent  is  subjected  at  boiling  temperature  to  a  current  of  dry  hydro: 
gen  in  presence  of  a  suitable  catalyst;  this  may  consist  of  any  metal 
ordinarily  known  to  be  suitable  for  carrying  out  hydrogenations 
or  reductions  in  liquid  media  (although  palladium  is  preferred), 
deposited  if  desired  on  asbestos  or  barium  sulphate  or  other  suitable 
carrier.  The  product  of  reduction  is  hydrolysed  to  vanillin.  Thus 
a  nearly  theoretical  yield  of  vanillin  sodium  hydrogen  sulphite  is 
obtained  when  dry  hydrogen  is  passed  through  a  boiling  mixture  of 
vamllovl  chloride  p-toiuenesulphonic  ester  (154  parts),  dry  xylene 
(1000  parts),  and  palladised  barium  sulphate  (5%,  30  parts)  until 
evolution  of  hydrogen  chloride  ceases.  H.  W. 

Benzaldoxime  Peroxide.  Paul  Robin  (Compt.  rend 1919, 
169,  695 — 696).— Contrary  to  Beckmann's  results  (compare  A., 
1889,  980),  the  author  finds  that  when  benzaldoxime  peroxide  is 
boiled  in  benzene  it  decomposes,  giving  benzaldoxime  and  dibenz- 
enyloxyazoxime.  When  oxidised  by  iodine  and  sodium  carbonate 
the  peroxide  gives  dibenzenyloxyazoxime  and  its  decomposition  pro¬ 
ducts.  W.  G. 

Hydroxy-carbonyl  Compounds.  II.  Synthetic  Experi¬ 
ments  in  the  Filix  Group.  P.  Karrer  ( Helv .  Chim.  Acta ,  1919  , 
2,  466 — 481.  Compare  this  vol.,  i,  160). — The  extract  of  male  fern 
root  (Asjfidium  filix  ma,s),  which  is  the  favourite  remedy  against  the 
tape-worm,  contains  a  number  of  active  principles  which  have  been 
investigated  by  Boehm  (A.,  1898,  i,  40;  1899,  i,  32,  804;  1902,  i,  36, 
37).  These  are  all  butyryl  derivatives  of  phloroglucinol  ethers, 
aspidinol  having  one  benzene  nucleus,  albaspidin  and  flavaspidic 
acid  having  the  structure  of  diphenylmethane,  and  filixic  acid  that 
of  triphenylmethane.  With  the  exception  of  the  alkaloids  of  the 
pomegranate  root,  all  other  known  teenia  drugs  are  also  butyric  or 
isobutyric  acid  derivatives.  It  is,  therefore,  of  interest  to  synthesise 
simple  butyrophenones  in  order  to  test  their  physiological  action. 
In  addition,  many  indications  have  been  received  that  the  activity 
of  related  substances  is  greater  the  fewer  the  number  of  methyl 
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groups  which  are  present  as  substituents  in  the  nuclei.  For  example, 
trypaflavine  is  more  active  than  acridine-yellow,  salvarsan  than 
its  dimethyl  derivative,  and  cignolin  than  chrysarobin.  Conse¬ 
quently,  the  aim  in  the  present  synthesis  is  to  obtain  butyrophenone 
derivatives  with  as  few  methyl  groups  as  possible.  Hoesch’s  method 
has  again  proved  successful,  the  butyronitriles  condensing  quite 
readily  with  phloroglucinol  derivatives  in  the  presence  of  hydrogen 
chloride  and  zinc  chloride. 

Phlorob u-tyroph e none  [2  :4:6-£ rihy dr oxy 'phenyl  propyl  ketone ] 
crystallises  in  long  needles  with  1H20,  which  lose  water  at  110°  and 
then  have  m.  p.  179 — -180°.  It  gives  an  intense  red  colour  with 
ferric  chloride,  and  couples  with  diazoaminobenzene  to  form 
2:&\§-trihydroxyJ3:5-diberizeneazophenyl  propyl  ketone ,  in  felted 
masses  of  orange-red  needles,  m.  p.  136 — -137°.  Phloroisobutyro- 
phtnone  [2  : 4  :  6-f  rihy  dr  oxy  phenyl  iso  propyl  ketone ]  also  crystallises 
with  1H20  in  white  needles,  m.  p.  177 — 178°  (mixed  m,  p.  174°). 

Methyl]>hloroglucinol  is  prepared  by  dissolving  phloroglucinol  in 
water,  adding  hydrochloric  acid  and  formalin,  and  reducing  the 
precipitate  of  hexahydroxydiphenylmethane  with  zinc  dust  and 
sodium  hydroxide.  It  reacts  as  above  to  form  methylphlorobutyro - 
phenone  [2  : 4  :  Q-trihydroxy-m-tolyl  propyl  ketone\ ,  which  crystal¬ 
lises  with  llloOj  m.  p.  154 — 155°,  and  gives  a  violet  colour  with 
ferric  chloride.  Dimethylphloroglucinol  yields  dimethylphloro- 
butyrophenone  (2:4i:6-trihydroxy-m-5-xylyl  propyl  ketone j,  which 
is  less  soluble  than  the  isomer  ides,  crystallises  in  anhydrous,  felted 
needles,  m.  p.  140°,  and  gives  a  dirty,  yellowish-brown  colour  with 
ferric  chloride. 

Phloroglucinol  monomethyl  ether  gives  the  two  isomeric  phloro- 
butyrophenone  methyl  ethers.  One  is  more  soluble  in  light  petrol¬ 
eum  and  less  soluble  in  water  than  the  other,  and  these  are  sufficient 
reasons  for  supposing  that  this  one  has  the  ketone  group  opposite 
the  methoxyl  group,  that  is,  it  is  2  :  b-dihydroxy-k-methoxy phenyl 
propyl  ketone ,  it  crystallises  in  pale  yellow  leaflets,  m.  p.  113°.  The 
isomeride,  2  : 4 -dihydroxy-§ -met h o xyph e nyl  propyl  ketone  forms 
pure  white  needles,  m.  p.  130°. 

Methylphloroglucinol  ^-methyl  ether  yields  2:4  -dihydroxy-§- 
methoxy-m-tolyl  propyl  ketone ,  in  white  needles,  m.  p.  151'5°. 
Aspidinol,  m.  p.  156 — -1606,  is  the  4  : 6-dihydroxy-2-methoxy-deriv- 
ative,  and  therefore  the  synthetic  ketone  is  designated  iso  aspidinol. 

Methylphlorobutyrophenone  condenses  with  formaldehyde  in  the 
presence  of  dilute  sodium  hydroxide  to*  form  2  : 4  :  6 :  2f  :4/ :  §f-hexa- 
hydroxy-5  -dibutyro-3  :  3 f -dimethyldiphenylmethane, 

CH2[C3H7-CO-C6Me(OH)3]2, 

which  crystallises  in  microscopic  needles,  m.  p.  212°.  Phlorobutyro- 
phenone  and  p h  1  o rots o bu t y r oph en on e  also  condense  with  formalde¬ 
hyde  to  form  such  compounds,  but  owing  to  the  free  position  in  the 
nuclei,  further  condensations  take  place  to  a  certain  extent  and  the 
products  are  impure. 

The  naturally  occurring  filix  compounds  are  more  active  the  more 
complex  they  are,  but  of  the  above  synthetic  products  the  unicyclic 
ones  are  more  active  than  the  diphenvlmethane  representatives* 
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Phloro^obutyrophenone,  which  so  closely  resembles  its  isomeride  in 
m.  p.  and  chemical  properties,  has  about  twice  its  activity. 

J.  C.  W. 

Hydroxy-carbonyl  Compounds.  III.  Synthesis  of  iso - 

Cotoin.  P.  Karrer  (Ilelv.  Chim.  Acta ,  1919,  2,  486 — 489). — 
With  the  hope  of  synthesising  cotoin  (2 : 6-dihydroxy-4-methoxy- 
benzophenone),  the  active  ingredient  of  coto-bark,  Hoesch’s  method 
has  been  applied  to  phloroglucinol  monomethyl  ether  and  benzo- 
nitrile.  The  only  product  which  could  be  isolated,  however,  and 
this  in  good  yield,  is  iso  cotoin  [2 :  4c-dihydroxy-§-vielhoxybenzo- 
phenone ],  which  crystallises  from  water  in  yellow  needles,  m.  p. 
162°  (cotoin  ha,s  m.  p.  131°).  It  seems  to  be  the  rule  that  ketones 
of  this  type,  with  the  methoxyl  group  adjacent  to  the  ketone 
group,  are  more  soluble  in  water  and  less  soluble  in  light  petroleum 
than  their  isomerides  with  a  p-methoxyl  group  [compare  paeonol 
and  isopaeonol,  acetoevernone  and  isoacetoevernone  (A.,  1915, 

i,  820),  and  the  phlorobutyrophenone  methyl  ethers  (preceding 
abstract)]. 

Piperonylonitrile  forms  a  double  compound  with  zinc  chloride, 
CH2!02*.C6H3*CN,ZnCl2,  which  crystallises  in  slender  needles,  m.  p. 
157 — -158°,  and  therefore  cannot  be  used  in  Hoesch’s  synthesis. 

J.  C.  W. 

Glucosides.  IV.  The  Glucosides  of  Mandelic,  Lactic, 
and  Salicylic  Acids.  A  New  Chemical  Resolution  of 
Mandelic  Acid.  P.  Karrer,  C.  Nageli,  and  H.  Weidmann 
(Kelv.  Chim.  Acta ,  1919,  2,  425 — 436.  Compare  this  vol.,  i,  338). 
— Besides  the  tetra-acetylglucosidomandelic  acids  and  the  tetra- 
acetylglucose  mandelates  which  are  formed  when  the  silver  salts  of 
active  and  inactive  mandelic  acids  are  treated  with  acetobromo- 
glucose,  Z-mandelic  acid,  and  this  isomeride  only,  gives  a  tetra - 
acetyl-A- glucose  )3~ tetra-acetyl-cL-glucosidomandclate , 
C0H7O5Ac4*d,CIIPh'CO2-C6H7O5Ac4, 
in  snowy  crystals,  m.  p.  235°,  [a]j/  —  74'96°  (in  chloroform).  A 
separation  of  the  three  products  is  effected  as  follows.  The  tetra- 
acetylglucosidomandelate  remains  in  solution  in  the  toluene  on 
cooling  the  reaction  mixture,  whilst  the  new  ester  and  the  tetra- 
acetylglucose  mandelate  separate.  The  new  ester  is  almost  in¬ 
soluble  in  alcohol,  and  may  thus  be  freed  from  the  tetra-acetyl- 
glucose  mandelate.  Starting  with  inactive  mandelic  acid,  a  clear 
separation  of  the  active  components  may  thus  be  effected.  The 
different  behaviour  of  the  two  acids  may  be  explained  on  steric 
grounds;  it  is  possible  that  in  the  d- acid  the  hydroxyl  groups  are 
so  near  together  that  there  is  only  room  for  one  tetra-acetylglucose 
residue  at  a  time,  thus : 

c6h,  c,.h5 

H-O-OH  HO-C-H 

0=(J-0H  O-O-OH 

d.  1. 
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If  this  is  so,  then  inactive  acetobromoglucose  should  effect  the  same 
separation,  and  the  authors  are  collecting  the  necessary  material 
for  such  an  investigation. 

More  complete  directions  are  given  for  the  preparation,  from 
the  tetra-acetyl  compounds,  of  jS-eZ-glucosido-d-  and  -Z-mandelic 
acids.  These  crystallise  with  lEtOH  in  slender  needles. 
/3-d-Glucosido-t7Z-lactic  acid,  a  hygroscopic,  snowy  powder,  is  also 
more  completely  described. 

Tetra-acetyl-^-glucose  salicylate  has  [a]{J  —39*50°  (in  chloro¬ 
form)  and  /3-tetra-acetyl-^-glucosidosalicylic  acid  has  [a]p  —  28*4 7° 
(compare  A.,  1917,  i,  539).  The  latter  has  now  been  hydrolysed 
to  /3-d  -glucosidosaUcylic  acid ,  CGH1105*0,C6H4*C02H,  which 
crystallises  in  radiate  bundles  of  needles  with  1H20,  m.  p.  142° 
(decomp.),  [a] d  —49*25°,  and  may  be  called  salicinic  acid ,  because 
of  its  relationship  to  salicin.  J.  C.  W. 

A  Simple  Method  of  Demonstrating  the  Production  of 
Aldehyde  by  Chlorophyll  and  by  Aniline  Dyes  in  the 
Presence  of  Sunlight.  W.  J.  V.  Osterhout  (Amer.  J.  Bot., 
1918,  5,  511— 513).— For  the  preparation  of  chlorophyll  for  the 
experiments  described,  fresh  leaves  were  extracted  with  alcohol, 
the  alcoholic  extract  shaken  with  carbon  tetrachloride,  and  the 
carbon  tetrachloride,  after  separation,  sprayed  on  to  filter  paper 
and  allowed  to  evaporate.  After  spraying  the  paper  several  times, 
it  acquired  a  deep  green  colour.  A  bell  jar  was  lined  with  such 
filter  paper,  moistened  with  water,  and  then  inverted  over  a  small 
dish  of  water,  sealed  from  the  air  and  exposed  to  sunlight.  When 
the  paper  was  bleached  to  a  pale  green  colour,  the  water  in  the 
dish  generally  gave  a  positive  test*  for  aldehydes,  indicating  the 
formation  of  a  volatile  aldehyde.  The  result  was  the  same  whether 
carbon  dioxide  was  entirely  excluded  from  the  air  in  the  jar  or 
whether  its  concentration  was  increased  to  10%.  This  supports  the 
view  that  the  aldehyde  is  not  produced  by  the  decomposition  of 
carbon  dioxide,  but  rather  by  the  decomposition  of  the  chlorophyll. 

Similar  results  were  obtained  when  a  number  of  aniline  dyes, 
particularly  methyl-green  and  iodine-green,  were  used  in  place  of 
chlorophyll.  W.  G. 

Syntheses  in  the  Catechin  Group.  P.  Karrer  and  Fr. 

Widmer  ( Helv .  Chim.  Acta ,  1919,  2,  454 — 465).— Compounds  of 

piT  ,pil 

the  type  of  catechin,  C6Hs(OH)2-CH(OH)-C6H(OH)2<_i^  , 

are  widely  distributed  in  nature,  but  the  only  syntheses  which  have 
been  effected  in  this  series  are  due  to  Kostanecki  and  his  pupils ; 
they  are  very  complicated,  and  so  far  have  only  furnished 
methyl  ethers  of  the  desired  products.  A  simple  method  has  now 
been  discovered.  Hydroxy conmarones  or  hydroxycoumarans  are 
condensed  with  nitriles  under  the  influence  of  hydrogen  chloride, 
and  the  ketimides  so  formed  are  boiled  with  water,  giving  ketones 
which  are  easily  reduced  to  the  required  secondary  alcohols.  The 
method  is,  in  effect,  another  application  of  HoesclTs  synthesis  of 
phenolic  ketones  (A.,  1915,  i,  820;  1917,  i,  342). 
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It  is  proposed  to  call  the  parent  4-benzylcoumaran  “  d^pssLn/* 
and  the  coumarone  derivative  “depsen,”  with  depsanone  and 
depsenone  for  the  ketones,  and  depsanol  and  depsenol  for  the 

secondary  alcohols,  the  notation  being 
as  in  the  annexed  formula. 

Resorcinol  and  ethyl  chloroacetate 
2  are  condensed  in  the  presence  of  sodium 
eth  oxide  to  ethyl  ra-hydroxymethyl- 
coumarilate,  m.  p.  178°,  which  is  "hydro¬ 
lysed  to  the  free  acid,  m.  p.  226°  (evolution  of  carbon  dioxide). 
The  dry  acid  is  heated  at  180 — 190°,  when  5-hydroxy-2-methyl- 
coumarone  is  obtained  as  a  sublimate  of  white  needles,  m.  p.  103°, 
which  may  be  preserved  for  a  long  time.  This  mode  of  prepara¬ 
tion  is  an  improvement  on  that  of  Hantzsch  (A.,  1887,  262)  or 
Pechmann  (A.,  1901,  i,  211).  The  coumarone  exhibits  sky-blue 
fluorescence  in  alkaline  solutions,  and  gives  a  brownish-red  color¬ 
ation  with  alcoholic  ferric  chloride,  which  changes  to  blue  on 
diluting  with  water.  By  reduction  with  sodium  and  alcohol,  it 
•  i  r'  i  7  n  7  7  „T  ^  -r-r  ^CHMe*CEL  ,  .  _ 

yields  b-hydroxy-A-mctfiylcoumaran,  OH*C6fi3<^ _ ^  ,  which 

sublimes  or  crystallises  in  white  needles,  m.  p.  96°. 

5-Hydroxy-2-methylcoumarone  is  dissolved  in  ether,  mixed  with 
a  little  zinc  chloride  and  an  equivalent  quantity  of  benzonitrile, 
and  the  whole  submitted  to  a  current  of  dry  hydrogen  chloride  for 
six  hours.  The  ketimide  hydrochloride, 

CMe'PTT 

HCI,NH:QPh»CrtH2(OH)<  V  , 


which  separates  in  bundles  of  pale  green  crystals,  m.  p.  77°,  is 
boiled  with  water,  and  thus  hydrolysed  to  b-hydroxy-2-methyl- 
depsenone  ( b-hydroxy-^-benzoyl-2-methylcoumaronc ).  This  crystal¬ 
lises  in  slender,  golden-yellow  forms,  m.  p.  158°,  gives  an  intensely 
yellow  sodium  salt,  and  may  be  methylated  by  methyl  sulphate. 
b-Methoxy-2-viethyldepsenone  forms  stout,  pale  yellow  crystals, 
m.  p.  79°,  and  does  not  reduce  permanganate.  This  is  important, 
as  it  shows  that  the  furan  ring  of  the  original  coumarone  has  not 
been  ruptured  during  the  condensation  with  the  nitrile.  Reduc¬ 
tion  of  the  ketone  to  the  hydrol  is  effected  by  zinc  dust  and  5% 
sodium  hydroxide.  b-Hydroxy-2-mcthyldepsenol  forms  bundles  of 
small,  very  pale  pink  crystals,  m.  p.  141°. 

b-Hydroxy-2-methyldepsanone ,  small,  sulphur-yellow  needles, 
m.  p.  159°,  giving  a  green  coloration  with  alcoholic  ferric  chloride, 
and  b-hydroxy-2-methyldepsanol ,  slender,  pale  pink  needles,  m.  p. 
152°  (turns  dark  brownish-red  at  100°),  are  obtained  in  the  same 
way  from  5-hydroxy-2-methylcoumaran.  J.  C.  W, 

Correction  of  an  Error  Relating  to  a  Trihydroxyxanthone. 

A.  L.  van  Scherpenberg  ( Ghem .  W eekblad,  1919,  16,  1146 — 1149). 
—When  euxanthone  is  oxidised  with  chromic  acid,  a  red  substance 
is  obtained  to  which  the  constitution  2 -hydroxy-5  : 8-quinoxanthone 
has  been  assigned  (Nierenstein,  A.,  1913,  ii,  382).  Reduction  of 
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this  compound  with  zinc  in  acetic  acid  gives  a  yellow  substance  of 
the  corresponding  structure,  2:5: 8-trihydroxyxanthone.  The 
following  arguments,  based  on  the  experimental  results  of  Nieren- 
stein,  are  advanced  by  the  author  against  the  adoption  of  this 
view.  The  red  substance,  on  treatment  with  nitric  acid,  gives 
trinitroresorcinol,  indicating  the  presence  of  a  resorcinol  residue 
not  accounted  for  by  the  above  formulation.  Attempts  to 
acetylate,  benzoylate,  and  alkylate  the  quinone  substance  were  not 
successful.  This  accords  with  the  view  that  the  hydroxyl  group 
occupies  the  8-position,  and  not  the  3-position.  The  yellow  reduc¬ 
tion  product  melts  with  decomposition,  a  property  of  hydroxy- 
xanthones  with  a  hydroxyl  group  in  the  3-  or  6-position.  The 
formulation  of  the  two  substances  as  8-hydroxy-2  : 3-quinoxanthone 
and  2:3: 8-trihydroxyxanthone,  respectively,  is  therefore  proposed. 


OH  CO  OH  CO 


0  U 

W.  S.  M. 

S-Cinchonine  and  its  Isomer  ides  ;  its  Relations  toNiquine. 

E.  Leger  ( Co?npt .  rend.y  1919,  169,  797- — 800). — By  fractional 
crystallisation  of  its  hydrochloride  from  alcohol,  it  is  now  shown 
that  the  5-cinchonine  previously  described  by  Jungfleisch  and  Leger 
(compare  A.,  1894,  i,  262)  is  really  a  mixture  of  two  isomerides, 
which  the  author  names  a-cinchonhydrine  and  j B-cinchonhydrine. 
These  substances  have  respectively  m.  p.  144*4°  and  155*8°, 
[a]D  +196*8°  and  +106°  (in  water  with  2HC1),  [a]D  + 139*8°  and 
+  72*16°  (in  alcohol).  These  figures  indicate  that  the  5-cinchonine 
described  by  Langer  (compare  A.,  1901,  i,  403)  is  identical  with 
the  a-cinchonhydrine  now  described.  With  each  of  these  bases, 
acetic  anhydride  gives  a  diacetyl  derivative,  from  which  the 
original  base  can  be  regenerated  unchanged. 

When  heated  for  twenty-four  hours  with  50%  sulphuric  acid, 
a-cinchonhydrine  is  converted  into  y -cinchonhydrine.  which  has 
[a]D  +140*2° 

It  is  suggested  that  the  cinchonhydrines  bear  the  same  relation¬ 
ship  to  cinchonine  as  niquine  does  to  hydroquinine.  W.  G. 

The  Crystallography  of  Morphine  and  certain  of  its 
Derivatives.  Edgar  T.  Wherry  and  Elias  Yanovsky  (J. 
Washington  Acad.  Sci .,  1919,  9,  505 — 513). — Attempts  have  been 
made  to  apply  the  optical-crystallographic  method  devised  for  the 
identification  of  the  cinchona  alkaloids  (A.,  1918,  ii,  339)  to  the 
morphine  group  of  alkaloids  and  the  crystallographic  and  optical 
properties  of  a  number  of  these  have  been  studied.  Owing  to  the 
ready  solubility,  however,  of  these  substances  in  every  immersion 
liquid  approaching  them  in  refractive  index,  the  method  is  imprac¬ 
ticable. 

6  h 
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Morphine  monohydrate,  C17H1903N,H20,  was  obtained  in  good 
crystals  from  methyl  alcohol:  rhombic  bisphenoidal  [a- : S  : c  — 
0*499:1:0*927];  refractive  indices,  a  1*580,  &  1*625,  y  1*645. 
D  1*32;  M.Y.  229*7. 

Codeine  (morphine  methyl  ester),  C]8H2103N,  was  crystallised  from 
ethyl  acetate :  rhombic  bisphenoidal  [a :  b  :  c  —  0*931 : 1 :  0*509] ; 
double  refraction  positive,  dispersion  strong.  D  1*32;  M.Y.  226*7. 

Codeine  monohydrate,  was  crystallised  from 

water  and  from  aqueous  methyl  alcohol :  rhombic,  probably 
bisphenoidal  [a :  b  :  c  =  0*960  : 1 :  0*830] ;  double  refraction  negative, 
dispersion  distinct.  D  1*31;  M.V.  242*1. 

Codethyline  (morphine  ethyl  ester  monohydrate),  C19H2303N,H20, 
crystallised  from  ether  in  prisms :  rhombic,  probably  bisphenoidal 
\a:b  =  1*454:1 : 0*789];  double  refraction  positive,  dispersion  dis¬ 
tinct.  D  1*29;  M.Y.  256*7. 

Heroine  (diacetylmorphine),  C21H2305N,  was  obtained  in  excellent 
crystals  from  ethyl  acetate :  rhombic  bisphenoidal  [a :  b  :c  — 
0*8952:1:0*497];  double  refraction  negative,  dispersion  strong. 
D  1*32;  M.Y.  279*7. 

The  relations  between  the  topic  parameters  of  the  crystals  are 
discussed.  E.  H.  R. 


Addition  Reactions  and  Ring  Fission  of  certain  Hetero¬ 
cyclic  Compounds.  Siegfried  Skraup  (Annale?i,  1919,  419, 
1 — 92). — The  behaviour  of  various  heterocyclic  compounds  towards 
hydroxylamine  has  been  investigated;  the  results  are  interpreted 
with  the  aid  of  Werner's  theory  of  the  varying  affinity  values  of 
simple  bonds. 

Ethyl  2:4:  6~trimethyldihydropyridine-3  : 5-dicarboxylate  reacts 
with  hydroxylamine  hydrochloride  in  boiling  absolute  methyl  alco¬ 
holic  solution  to  yield  ammonium  chloride,  ethyl  2 : 4 : 6-trimethyl- 


pyridine-3  :  5-dicarboxylate,  and  4-ethylidenebis-3-methyl-5-m>- 
~  XOCH — CHMe — CH-CCX  , 

oxazolone,  0<K=;^Me  MeC— N^0,  m'  P'  156  (comPare 


Rabe,  A.,  1904,  i,  509).  The  primary  product  of  the  action 
appears  to  be  ethyl  ethylidenebisacetoacetate,  which  then  yields 
the  7sooxazolone  on  the  one  hand  and  the  pyridine  derivative 
on  the  other  hand  through  the  intermediate  formation  of  a 
A-hydroxy  ring  compound.  In  support  of  this  hypothesis,  it  is 
found  that  small  quantities  of  ethyl  trimethylpyridinedicarb- 
oxylate  are  formed  by  the  action  of  hydroxylamine  hydro¬ 
chloride  on  ethyl  ethylidenebisacetoacetate.  Under  similar 
conditions,  ethyl  2  :  6-dimethyldihydropyridine-3  : 5-  dicar bo xylate 
yields  ethyl  2  :  6-dimethylpyridine-3  :  5-dicarboxylate  in  20% 
yield,  whilst  a  49*5%  yield  of  ethyl  4-phenyl-2 : 6-dimethylpyridine- 
dicarbo xylate,  m.  p.  66°  ( picrate ,  m,  p.  148 — 149°),  is  obtained  from 
the  corresponding  dihydro -compound.  With  ethyl  2  : 6-dimethyKso- 
propyldihydropyrldinecarboxylate  and  ethyl  4 -benzyl-2  :  6-dimethyl- 
dihydropyridinedicarboxylate  a  different  but  not  unexpected 
behaviour  is  observed,  since  in  each  case  the  substituting  group  is 
eliminated  and  ethyl  2  :  6-dimethylpyridinedicarboxylate  is  produced. 


ORGANIC  CHEMISTRY  * 


l  599 


Ethyl  2  : 5-dimethyl  pyrrole-3  : 4-dicarboxylate  only  reacts  very  slowly 
with  hydroxylamine  hydrochloride.  The  transformation  of  the 
dihydro-derivatives  into  the  pyridine  compounds  can  scarcely  be 
ascribed,  to  a  direct  oxidising  action  of  hydroxylamine  since,  though 
these  substances  are  readily  oxidised  by  such  agents  as  nitrous  acid, 
sulphur,  nitric  and  chromic  acids,  they  are  very  resistant  to  iodine, 
ferric  chloride  in  acetone  solution,  and  to  a  large  excess  of  perman¬ 
ganate. 

A  rigid  proof  of  the  relationship  of  dimethyldihydropyridine-  and 
trimethyldihydropyridine-dicarboxylic  esters  to  1 : 4-dihydropyndine 
has  not  previously  been  given ;  attempts  to  identify  the  presence  of 
an  imino-hydrogen  atom  by  acetylation  were  unsuccessful,  but  its 
presence  could  be  shown  with  the  help  of  magnesium  methyl  iodide. 

Benzothiazole  is  transformed  by  hydroxylamine  into  2-amino- 
benzothiazole,  the  yield  being  nearly  quantitative;  similarly,  benz- 
oxazole  is  converted  into  2-aminobenzoxazole,  m.  p.  129 — 130°,  and 
o-formylaminophenol  (identified  as  dibenzoyl-o-aminophenol,  m.  p. 
182 — 183°).  The  following  substances  do  not  react  with  hydroxyl¬ 
amine:  benziminazole  (the  pi-crate ,  m.  p.  225 — 226°;  copper  salt, 
(C7H5N2)2Cu,  red  precipitate;  nickel ,  cobalt ,  cadmium ,  and  zinc 
compounds  are  described);  1-methylbenziminazole  (m.  p.  66°,  b.  p, 
286°/ 746  mm.,  conveniently  prepared  by  the  action  of  potassium 
methyl  sulphate  on  sodium  benziminazole  in  aqueous  solution ; 
picrate ,  m.  p.  246 — >247°) ;  1-phenylbenziminazole,  benzylidene- 
aniline,  azobenzene,  1-phenylpyrazole,  2-phenyl-l :  2  : 3-triazole,  pyr¬ 
idine,  quinoline,  2-methylbenzothiazole,  2-phenylbenzothiazole, 
4 : 5-diphenyloxazole,  6-dimethylaminobenzothiazole. 

The  following  2-substituted  benzoxazoles  have  been  prepared  by 
heating  o-aminophenol  with  the  requisite  nitrile  or  amide:  2-iso- 
hutylbenzoxazole,  almost  colourless  oil,  b.  p.  240°/748  mm.,  D17 
0*98;  2-tert .-butylbenzoxazole,  colourless  oil,  b.  p.  226°/748  mm., 
D17  0*9466 ;  2-n-hexylbenzoxazole,  b.  p.  282 — 285°,  m.  p.  19°,  D19 
0*944;  2-cyclo hexylbenzoxazole,  colourless  crystals,  m.  p.  37 — 38°, 
b.  p.  298°/744  mm.;  2-benzylbenzoxazole ,  pale  yellow,  viscous  liquid, 
b.  p.  325°/ 750  mm.,  D17  1*113;  2-phenylbenzoxazole,  non-fluorescent 
crystals,  m.  p,  103°;  2-p -tolylbenzoxazole}  colourless  needles,  m.  p. 
116—117°;  2-p -anisylbenzoxazole,  almost  colourless,  crystalline 

needles,  m.  p.  101°,  b.  p.  363°/742  mm.;  2-a -naphtliylbenzoxazole, 
colourless  crystals,  m.  p.  107°;  2-p ^cMorophenylbenzoxazole,  long, 
shining  needles,  m.  p.  150°;  2-p-bromophenylbenzoxazole ,  m.  p. 
158 — 159°;  2 -styrylbenzoxazole  ( ?).  The  fission  of  the  oxazole  ring 
by  aqueous  hydrochloric  acid  has  been  studied,  and  reaction  is  shown 
to  occur  with  decreasing  rapidity  when  the  substituents  are  arranged 
in  the  following  order  :  benzyl,  methyl,  72,-hexyl,  cycZohexyl,  7’sobutyl, 
tert. -butyl,  phenyl,  ^tolyl,  a-naphthyl,  p-anisyl.  The  results  are 
fully  discussed  in  the  light  of  the  theory  of  partial  valency. 

H.  W. 

Preparation  of  Isatin  and  its  Substitution  Derivatives 
and  Intermediate  Products.  J.  It.  Geigy  (Brit.  Pat.  128122). — 
The  preparation  of  oximinoacetanilide  and  its  substitution  products 
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is  effected  by  subjecting  aniline  or  its  derivatives  which  are  substi¬ 
tuted  in  the  benzene  nucleus  by  halogens,  alkyl,  alkoxyl,  or  carboxyl 
groups  or  the  iY-monoalkyl  or  A-monoaralkyl  derivatives  of  these 
amines  to  the  action  of  chloral  hydrate  in  a  dilute  solution  of  a 
mineral  acid  and  in  the  presence  of  hydroxylamine  at  a  suitable 
temperature.  Isatin  and  its  substitution  derivatives  are  obtained 
from  oximinoacetanilide  and  its  derivatives  by  treatment  of  the 
latter  with  concentrated  sulphuric  acid  and  afterwards  splitting  the 
resulting  isatinimides  by  addition  of  water  into  isatins  and  am¬ 
monia.  Reactions  occur  in  accordance  with  the  schemes 
CCl3-CH(OH),  +  NH2*OH= CC^-CHIN-OH  4-  2H20 ; 

CCVCH:N-OH  +  C6H5-NH2  +  H20  =  NHPh-CO-CHIN-OH  +  3HC1. 

NH  NH  N 

/\/\  /\/\  /VVr^xr  xrt, 

I  ]  >CO->  >C0  +  H20  ->  >COH  +  NHs 

\/  /  \/\/  w 

UHIN-OH  u:nh  00 

Oximino-derivatives  of  the  following  amines  have  been  prepared, 
the  m.  p.’s  of  the  compounds  being  placed  within  brackets :  o-tolu- 
idine  (121°),  m-toluidine  (146°),  p-toluidine  (162°),  m-xylidine 
(161°),  ^7-xylidine  (151°),  methylaniline  (145°),  ethylaniline  (160°), 
benzylaniline  (142°),  o-anisidine  (140°),  ^-phenetidine  (195°),  anthr- 
anilic  acid  (208°),  o-chloroaniline  (150°),  ra-chloroaniline  (154°), 
2 : 5-dichloroaniline  (163°),  3 : 4-dichloroaniline  (158°),  3  : 5-dichloro- 
aniline  (185°),  5-chloro-o-toluidine  (167°),  4-chloro-o-toluidine 
(148°),  6-chloro-m-toluidine  (187°),  4-chloro-m-toluidine  (134°), 
2-chloro^>toluidine  (177°),  3-chloro-j?-toluidine  (188°),  and  p-bromo- 
aniline  (167°).  The  following  isatins  are  described:  mixture  of 
4-  and  6-methylisatins,  orange-yellow  crystals,  m.  p.  143°;  4 : 7-di- 
methylisatin,  orange-yellow  crystals,  m.  p.  250°;  5  : 7-dimethylisatin, 
brick-red  crystals,  m.  p.  235°;  mixture  of  4-  and  6-chloroisatins, 
orange-yellow  crystals,  m.  p.  212°;  7-chloroisatin,  reddish-brown 
crystals,  m.  p.  175°;  mixture  of  4  :5-  and  5  : 6-dichloroisatins,  yellow¬ 
ish-red  crystals,  m.  p.  200°  ;  4 : 6-dichloroisatin,  lemon-yellow  crys¬ 
tals,  m.  p.  250°;  4-chloro-7-methylisatin,  orange-yellow  crystals, 
m.  p.  273°;  5-chloro-7-methylisatin,  yellowish-brown  crystals,  m.  p. 
265°;  7-chloro-4-methylisatin,  orange-yellow  crystals,  m.  p.  252°; 
mixture  of  5-chloro~4-methyl-  and  5-chloro-6-methyl-isatins,  orange- 
yellow  crystals,  m.  p.  200°*  mixture  of  4-chloro-5 -methyl-  and 
6 -chlor o-5 -methyl -isatin,  bright  red  crystals,  m.  p.  205°;  isatin-7- 
carboxylic  acid,  brownish-yellow  powder,  m.  p.  235°.  H.  W. 


Manufacture  of  N-Arylthiomorpholines.  Robert  Robinson, 
Francis  William  Kay,  and  British  Dyes,  Ltd.  (Brit.  Pat. 
133108). — A-Arylthiomorpholines  (A-arylthiazans)  of  the  general 

formula  Ar*N<^g2.Q^2^S,  applicable  as  intermediate  products 

in  the  manufacture  of  dyes,  may  be  prepared  by  condensing 
primary  aromatic  amines,  provided  they  are  not  substituted  in 
the  ortho-position,  with  /J/B'-dichloroethyl  sulphide.  Suitable  sol- 
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vents,  such  as  toluene  or  nitrobenzene,  may  be  employed,  and  also 
some  agent  capable  of  neutralising  hydrogen  chloride,  such  as 
sodium  carbonate  or  acetate.  In  some  cases,  as  in  the  reaction  with 
fl-naphthylamine,  copper  powder  may  be  added  with  advantage.  A 
less  suitable  method  consists  in  heating  the  base  and  its  hydro¬ 
chloride  with  /3/^-dihydroxyethyl  sulphide.  N-Phenylthiomorpholine 
forms  flat,  elongated  prisms,  m.  p.  32°,  b.  p.  200°/ 50  mm.,  has  an 
alliaceous  odour,  and  yields  a  picrate ,  m.  p.  144°.  18-p-Tolylthio- 
morpholine  has  m.  p.  35°,  and  the  naphthyl  derivative  has  m.  p. 
about  155°.  J.  C.  W. 

Ureides  of  Substituted  Aminonaphtholsulphonic  Acids. 

B.  Heymann,  O.  Dress  el,  R.  Kothe,  and  A.  Ossenbeck.  (U.S.  Pat. 
1308071). — Ureides  are  produced  having  the  general  formula 
CO(NH*C6HmY4_m-R-NH-Ci0HnX6  -  n-OH)2,  in  which  R  stands  for 
a  bivalent  group  containing  an  acyl  radicle,  for  example, 
CO,  S02,  CO’CHICH,  CO*CH2,  or  the  residue  of  phenylacetic  acid; 
n  is  the  number  of  hydrogen  atoms  remaining  unsubstituted  in  the 
naphthalene  ring;  X  is  a  sulphonic  acid  or  other  substituting  group; 
m  the  number  of  unsubstituted  hydrogen  atoms  in  the  benzene 
nucleus;  and  Y,  substituting  atoms  or  radicles,  such  as  Cl,  Br,  Me, 
or  OMe.  These  compounds  form  dyes  when  coupled  with  diazotised 
aniline  or  similar  components,  and  may  be  employed  as  therapeutic 
agents  for  destroying  blood -parasites.  They  form  salts  with  alkali 
metals,  alkaline  earth  metals,  or  heavy  metals,  for  example,  sodium, 
barium,  strontium,  copper,  zinc,  mercury,  and  silver,  which  also 
possess  therapeutic  properties.  As  starting  materials,  1 : 8-amino- 
naphtholsulphonic  acids  (mono-,  di-,  or  higher  sulphonic  acids)  may 
be  employed.  These  compounds  are  substituted  by  such  nitro-com- 
pounds  as  p-nitrobenzoyl  chloride,  m-nitroanisoyl  chloride,  m-nitro- 
benzenesulphonyl  chloride,  or  m-nitrocinnamoyl  chloride.  Reduc¬ 
tion  of  these  substituted  aminonaphtholsulphonic  acids  is  effected 
by  the  action  of  iron  and  acetic  acid  or  other  similar  reducing 
agents,  and  the  amino-compounds  thus  obtained  are  treated  with 
carbonyl  chloride  to  obtain  ureides.  Chemical  Abstracts. 

Hydrazino-acids .  III.  August  Darapsky  (J.  pr.  Chem 
1919,  [ii],  99,  179 — 231.  Compare  A.,  1918,  i,  506,  553). — The 
hydrazino-acids  described  previotisly  have  been  optically  inactive; 
the  author  now  describes  the  preparation  of  the  optically  active 
a-hydrazinophenylacetic  acids,  which  are  prepared  by  the  action  of 
hydrazine  hydrate  on  the  active  phenylchloroacetic  acids  or  by  the 
resolution  of  a-benzylidenehydrazinophenylacetic  acid  and  subse¬ 
quent  elimination  of  the  benzylidene  group.  The  applicability  of 
these  acids  to  the  study  of  the  phenomena  of  the  Walden  inversion 
is  limited  by  their  tendency  to  complete  racemisation  under  the 
experimental  conditions  adopted. 

d-  and  Z-Phenylchloroacetic  acids  are  prepared  by  the  resolution 
of  the  r-acid  by  means  of  morphine  according  to  the  method  of 
McKenzie  and  Clough  (T.,  1908,  93,  817;  1909,  95,  782),  and  their 
properties  agree  completely  with  those  given  by  these  authors;  the 
unusual  experimental  difficulties  encountered  in  this  resolution  have 
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been  extensively  investigated,  the  main  factors  conditioning  success 
appearing  to  be  the  slowness  with  which  the  crystals  of  the  salt 
separate  and  the  relative  weight  of  the  crop  which  is  deposited 
before  filtration,  d -HydrazinophenylaceUc  acid  is  obtained  by  the 
action  of  hydrazine  hydrate  on  Z-phenylchloro acetic  acid  in  absolute 
alcoholic  solution;  it  crystallises  in  shining  leaflets,  m.  p.  183 — 184°, 
and  has  [ajg*  +  158*02°  in  iV-hydrochloric  acid  solution;  1  -hydrazino- 
phenylacetic  acid ,  m.  p.  183 — 184°,  [a]£°  — 157*64°,  is  similarly  pre¬ 
pared  from  the  <i-chloro-acid.  The  acids  readily  condense  with  benz- 
aldehyde  in  aqueous  solution  in  the  presence  of  hydrochloric  acid, 
yielding  respectively  d-  and  \-benzylidenehydrazinoph&nylacet't>c 
acids,  m.  p.  136 — 138°,  [a]p  +166*40°  and  —166*59°  in  acetone 
solution. 

The  resolution  of  a-liydrazinophenylacetic  acid  into  its  active  com¬ 
ponents  cannot  be  conveniently  effected  by  means  of  helicine  or 
camphor,  but  may  be  accomplished  if  the  acidic  character  of  the 
substance  is  increased  by  the  introduction  of  suitable  groups;  the 
formyl  and  benzoyl  groups  are  not  applicable,  since  viscous  syrups 
are  formed  in  the  first  instance  and  difficultly  decomposable  com¬ 
pounds  in  the  second.  The  benzylidene  derivative  can,  however,  be 
resolved  by  morphine  in  alcoholic  solution.  (The  crystalline  quinine 
salts  of  eZZ-benzylidenehydrazinophenylacetic,  <^-o-hydroxybenzyl~ 
idenehydrazinophenylacetic  and  ^-punethoxybenzylidenehydrazino- 
phenylacetic  acids,  in,  p.  s  172 — 174°,  183°,  and  161 — 163°  respec¬ 
tively,  are  described,  but  are  not  suited  for  the  resolution ; 
dl  -p-methoxybenzylidenehydrazinoplienylacetic  acid  forms  small, 
colourless  needles,  m.  p.  131 — 133°.)  The  physical  properties  of  the 
cf-acid  obtained  in  this  manner  agree  completely  with  those  of  the 
substance  prepared  by  the  action  of  hydrazine  hydrate,  on  Z-phenyl- 
chloroacetic  acid  and  treatment  of  the  product  with  benzaldehyde. 

Ethyl  d-  and  1  -hydrazinophenylacetate  hydrochlorides ,  prepared 
by  the  esterification  of  the  corresponding  acids  with  alcohol  and 
hydrogen  chloride,  have  m.  p.  148 — 150°,  [a]p  +  96*32°  and 
—  96*30°  respectively.  They  are  converted  by  nitrous  acid  into  the 
corresponding  nitroso-esters  of  the  same  sign,  but  considerable  race- 
misation  occurs  which  appears  to  be  attributable  to  the  nitrous 
acid;  this  is  the  more  remarkable  since  a  group  directly  attached 
to  the  asymmetric  carbon  atom  is  not  involved  in  the  change ; 
further  extensive  racemisation  takes  place  when  the  crude  nitroso- 
esters  are  crystallised  from  alcohol.  On  the  other  hand,  the  conver¬ 
sion  of  nitroso-  into  azido-ester  by  treatment  with  dilute  sulphuric 
acid  appears  to  occur  without  racemisation,  and  yields  a  product  of 
the  same  sign,  but  it  is  not  possible  to  guarantee  the  optical  purity 
of  these  substances.  When  the  active  nitroso-esters  are  heated  they 
are  converted  into  ethyl  ^-aminophenylacetate,  racemisation  being 
complete. 

^-Azidophenylacetic  acid,  m.  p.  98 — 101°  (Forster  and  Muller, 
T.,  1910,  97,  138,  give  98*5°),  is  conveniently  prepared  by  the  action 
of  sodium  azide  on  r-phenyl-chloro-  or  -bromo-acetic  acid ;  when  the 
reaction  is  applied  to  r/-phenylchloroacetic  acid,  a  kevorotatory  azido- 
acid  is  obtained,  which,  however,  is  not  free  from  mandelic  acid. 
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Attempts  to  resolve  <iZ-azidophenylacetic  acid  by  quinine,  quinidine, 
or  cinchonine  were  unsuccessful,  but  partial  success  was  attained 
with  brucine  or  morphine,  but  the  specific  rotations  of  the  acids 
were  so  low  that,  although  the  results  are  concordant  among  them¬ 
selves,  it  is  probable  that  the  resolution  was  incomplete.  Esterifica¬ 
tion  of  the  azido-acids  showed  that  racemisation  unexpectedly  occurs 
during  the  process,  the  phenomenon  being  more  marked  with  alcohol 
and  sulphuric  acid  than  with  diazoethane.  Similar  instances  of 
racemisation  were  encountered  with  the  active  phenylchloroacetic 
acids,  but,  in  these  cases,  the  more  marked  effect  was  caused  by 
diazoethane.  Ethyl  d'-phenylchloroacetate  has  b.  p.  138°/ 19  mm., 
[a]o  +121*05°  in  alcoholic  solution,  but  is  possibly  not  quite  free 
from  the  racemic  substance.  The  values  observed  for  the  Z-isomeride 
were  b.  p.  136°/13  mm.,  [a]?  -108*45° 

(i-Hydrazinophenylacetic  acid  is  converted  by  chlorine  into 
/-phenylchloroacetic  acid;  similarly,  ethyl  £-hydrazinophenylacetate 
hydrochloride  is  transformed  into  slightly  lsevorotatory  ethyl  phenyl- 
chloroacetate,  which  is  not  quite  pure  analytically.  H.  W. 

Cause  of  and  Remedy  for  certain  Inaccuracies  in 
Hausmann’s  Nitrogen  Distribution  Method.  S.  L.  Jodidi 

and  S.  C.  Moulton  (J.  Amer .  Chem.  Soc .,  1919,  41,  1526 — 1531). — 
The  distribution  of  nitrogen  in  casein,  gelatin,  and  egg-albumin  has 
been  investigated.  It  is  shown  that  the  proportion  of  amide  nitro¬ 
gen  obtained  by  Hausmann’s  method  as  modified  by  Osborne  and 
Harris  (A.,  1903,  i,  585)  is  constant,  and  does  not  depend  on  the 
quantity  of  magnesia  added  to  the  distillation  mixture.  The  per¬ 
centage  of  nitrogen  contained  in  the  magnesium  oxide  precipitate 
is  higher  the  greater  the  quantity  of  magnesium  oxide  employed  in 
distillation.  Conversely,  the  proportion  of  monoamino-  anddiamino- 
nitrogen  is  the  smaller  the  larger  the  amount  of  magnesia  used  in 
distillation.  In  order  to  obtain  uniform  results  and  a  minimum 
of  “  humin  ”  nitrogen  it  is  necessary  to  use  the  least  possible  amount 
of  magnesia  which  is  sufficient  to  render  the  substance  to  be  distilled 
alkaline.  In  the  case  of  plant  and  animal  materials  the  uniform 
application  of  1  gram  of  magnesia  is  satisfactory,  whilst  in  the  case 
of  proteins  0’5  gram  is  sufficient.  J.  F.  S. 

Identity  of  Hordein  and  Rynin.  Heinrich  Lijers  ( Biochem . 
Zeitsch .,  1919,  96,  117 — 133). — Hordein  and  bynin  were  submitted 
to  an  analysis  by  the  Van  Slyke  method,  and  the  results  obtained 
from  the  two  proteins  were  almost  identical.  The  author,  there¬ 
fore,  does  not  agree  with  Osborne  that  bynin,  which  is  obtained 
from  malt,  is  a  different  protein  from  the  hordein  of  barley. 

s.  s.  z. 

Guanylic  Acid,  its  Preparation  and  Precipitability.  R. 

Feulgen  {Zeitsch.  'physiol.  Chem .,  1919,  106,  249 — 259). — By 
treating  nucleoprotein  from  the  pancreas  of  cattle  with  sodium 
hydroxide  and  precipitating  with  90%  alcohol  in  the  presence  of 
ammonium  chloride,  the  sodium  salts  of  guanylic  and  another 
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nucleic  acid  are  obtained.  After  the  purification  of  this  mixture, 
sodium  guanylate  is  obtained  by  precipitation  with  sodium  acetate 
in  the  cold.  Sodium  hydrogen  guanylate,  C10H13O8N6PNa,  is  pre¬ 
pared  by  dissolving  the  latter  in  ten  parts  of  hot  water  and  one 
part  of  glacial  acetic  acid,  and  precipitating,  after  quick  cooling, 
with  three  volumes  of  alcohol.  S.  S.  Z. 

Urease  and  the  Radiation  Theory  of  Enzyme  Action. 

I.  and  II.  H.  P.  Barendrecht  ( Proc .  K.  Akad.  Wetensch .  Amsterdam . 
1919,  21,  1126 — 1142,  1307 — 1322).- — After  a  criticism  of  the 
hypothesis  put  forward  by  Van  Slyke  (A.,  1914,  i,  1181),  the 
author  puts  forward  a  new  hypothesis  to  explain  enzyme  action. 
An  enzyme  acts  by  radiation,  and  the  enzyme  particle  contains  the 
same  molecule,  which  is  liberated  or  acted  on  by  this  enzyme,  in 
some  active  state.  The  radiation  by  which  enzymes  exert  their 
action  is  due  to  the  electrons  forming  part  of  the  atoms,  and  is  of 
the  nature  of  electromagnetic  induction.  The  radiation,  by  which 
urease  acts  on  urea,  originates  from  the  enzyme  molecule,  and  is 
able  to  exert  its  hydrolytic  effect  to  a  certain  distance,  probably 
very  small.  When  the  urease  radiation  strikes  an  urea  molecule, 
it  is  absorbed.  The  amount  of  urea  hydrolysed  in  unit  time  by 
an  enzyme  molecule  would  therefore  be  independent  of  the  urea 
concentration  if  the  other  constituents  of  the  solution  had  no  power 
of  absorption  of  this  radiation.  In  addition  to  urea,  the  hydrogen 
ions  are  the  only  constituent  which  absorb  the  radiation  in  this 
hydrolysis.  At  constant  temperature  and  constant  hydrogen- 
ion  concentration,  the  velocity  of  the  reaction  is  given  by 
—  dx~m(x\\x -f  nc])  .  dt,  in  which  x  is  the  concentration  of  urea, 
c  the  concentration  of  hydrogen  ions,  and  n  the  absorption 
coefficient  of  hydrogen  ions,  that  of  urea  being  taken  as  unity. 
The  velocity  constant  m  for  a  .given  temperature  and  H*  ion  con¬ 
centration  is  proportional  to  the  enzyme  concentration  only.  If 
a  is  the  initial  urea  concentration  and  (a  —  x)  / a  =  y,  then,  after 
integration,  ^c/0*434  .  log  (1/[1  —  y])  +  ay  =  mt.  This  theory  is 
tested  by  experiments  made  on  the  hydrolysis  of  urea  by  extract 
of  soja  beans,  and  the  theory  generally  confirmed. 

In  the  second  paper,  the  work  is  repeated,  but  more  precautions 
are  taken  to  keep  the  hvdrogen-ion  concentration  constant.  It  is 
found  that  the  value  of  the  constant  m  falls  off  towards  the  end 
of  the  reaction  the  higher  the  value  of  PH.  For  low  values  of  PH, 
the  value  of  m  increases  continually  from  O' 03%  up  to  8%  urea 
concentration.  For  higher  values  of  PrT,  there  is  first  an  increase 
and  then  in  the  most  concentrated  solutions  of  urea  a  decrease  in 
the  value  of  m.  These  facts  are  deducible  from  the  hypothesis 
formulated.  I •  F.  S. 

The  Isomeric  Hydroxyphenylarsinic  Acids  and  the  Direct 
Arsenation  of  Phenol.  Walter  A.  Jacobs  and  Michael  Heidel- 
berger  (J.  Amer .  Chem.  Soc 1919,  41,  1440 — 1450). — By  means 
of  the  diazo-reaction,  o-  and  m-arsanilic  acids  (this  vol.,  i,  50)  have 
been  converted  into  the  phenolic  acids,  o -Hydroxyphenylarsinic 
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acid ,  OH-CeH^AsOgHg,  crystallises  readily  from  hot  water,  being 
but  sparingly  soluble  in  the  cold,  forming  rosettes  of  needles,  m.  p. 
196°,  and  its  sodium  salt,  C6H604AsNa,  separates  from  50%  alcohol 
in  glistening,  hexagonal  platelets  with  4H20.  m -Hydroxyphenyl- 
arsinic  acid  crystallises  from  a  small  volume  of  water  in  masses  of 
rhombs,  m.  p.  159 — 173°,  and  its  sodium  salt,  rosettes  of  flat 
needles,  is  extremely  soluble,  even  in  alcohol.  The  ortho-acid 
differs  from  its  isomerides  in  giving  a  wine-red  colour  with  ferric 
chloride. 

A  knowledge  of  the  o-hydroxyphenylarsinic  acid  has  helped  in 
the  examination  of  the  by-products  formed  in  the  arsenation  of 
phenol.  This  important  reaction  is  carried  out  as  follows.  Arsenic 
acid  (480  grams  of  80%  acid),  dehydrated  by  heating  until  the 
temperature  reaches  150°,  is  mixed  with  phenol  (200)  and  kept 
gently  boiling  at  155 — 160°  for  seven  hours.  The  homogeneous 
product  is  then  diluted  with  water  (2  litres),  and  sufficient  of  a 
hot  concentrated  solution  of  barium  hydroxide  is  added  to  tender 
the  well-stirred  mixture  neutral  to  litmus.  The  precipitate  of 
barium  arsenate  carries  with  it  the  small  amount  of  tarry  by-pro¬ 
duct.  The  hot  filtrate  is  then  treated  with  just  sufficient  sulphuric 
acid  to  precipitate  the  barium,  filtered  again,  and  the  solution 
evaporated  under  reduced  pressure  to  about  half  the  volume,  when 
it  is  neutralised  by  sodium  hydroxide  and  concentrated  to  a  small 
bulk.  The  hot  solution  is  mixed  with  several  volumes  of  alcohol 
and  cooled,  crystallisation  being  induced  by  rubbing.  Using  the 
quantities  mentioned,  about  120  grams  of  pure  sodium  ^?-hydroxy- 
phenylarsinate  are  obtained,  without  the  complications  of  Conant’s 
method  (this  vob,  i,  230). 

The  mother  liquors,  when  the  alcohol  is  removed  by  evapora¬ 
tion,  give  the  above  wine-red  coloration  with  ferric  chloride. 
Taking  advantage  of  the  different  solubilities  of  the  barium  salts 
and  the  free  acids,  the  authors  have  isolated  o-hydroxyphenyl¬ 
arsinic  acid  (14  grams),  Benda’s  pp'-dihydroxydiphenylarsinic 
acid,  m.  p.  250 — 251°  (10  grams;  A.,  1908,  i,  747),  and  an  acid 
which  is  probably  op !-dihydroxydiphenylarsinic  acid} 

oh-As6(c6h4-oh)2 

(8  grams).  The  latter  acid  crystallises  from  50%  acetic  acid  in 
stout,  glistening  prisms,  m.  p.  215 — 217°,  and  gives  the  red  colour 
with  ferric  chloride.  J.  C.  W. 
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Physiological  Chemistry. 


Some  Conditions  Influencing  the  Reaction  Velocity  of 
Sodium  Nitrite  on  Blood.  C.  R.  Marshall  ( Proc .  Boy.  Soc . 
Edin 1918 — 1919,  39,  149 — 156). — -The  rate  of  production  of 
methaemoglobin  by  the  action  of  sodium  nitrite  on  blood  is  governed 
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by  the  nature  and  concentration  of  the  blood  solution  and  by  the 
concentration  of  the  sodium  nitrite  solution.  Probably  other 
factors,  such  as  temperature,  are  of  importance.  J.  C.  D. 

The  Rdle  of  the  Plasma  Proteins  in  Diffusion.  Thomas 

Hugh  Milroy  and  Joseph  Francis  Donegan  ( Biochem .  J.,  1919, 
13,  258 — 271). — After  severe  haemorrhage,  the  specific  gravity, 
viscosity,  and  percentage  of  nitrogen  in  the  blood  fall,  whilst  the 
conductivity  rises.  The  fluid  which  enters  the  blood  after  haemor¬ 
rhage  must  have  at  least  the  electrolyte  concentration  of  normal 
plasma,  since  there  is  no  evidence  of  a  fall  in  conductivity.  It  is 
evident  from  studies  of  diffusion  of  sodium  chloride  from  solution 
in  water,  gum  arabic  solution,  and  blood  serum  that  some  factor 
other  than  viscosity  is  concerned  in  the  diffusion  of  salt  from  serum. 
This  point  was  studied  further,  and  it  is  concluded  from  the  results 
that  the  globulin  may  exert  a  determining  factor  governing  the 
rate  of  diffusion.  J.  C.  D. 

Precipitation  Structures  Simulating  Organic  Growth.  II. 
Physico-chemical  Analysis  of  Growth  and  Heredity.  R.  S. 

Lillie  and  E.  N.  Johnston  (Biol.  Bull.,  1919,  36,  225 — 273. 
Compare  Lillie,  A.,  1918,  i,  278). — If  a  piece  of  fine  iron  wire, 
wound  round  one  end  of  a  fine  copper  wire,  is  dropped  into  a  2% 
solution  of  egg-albumin  containing  4%  of  potassium  ferricyanide 
and  4%  or  more  of  sodium  chloride,  the  entire  surface  of  the  iron 
wire  rapidly  becomes  covered  with  fine,  filamentous  growths.  They 
are  characteristically  regular  in  form;  the  majority  are  straight  or 
slightly  curved,  and  cease  to  grow  at  a  length  of  200  microns  or 
less.  A  repetition  of  this  experiment,  using  a  2%  solution  of  egg- 
albumin  containing  2%  of  potassium  ferricyanide  and  0'5%  of 
sodium  chloride,  results  in  a  slower  growth,  the  form  of  the  fila¬ 
ments  is  more  irregular,  and  many  larger  structures  are  produced. 
In  the  stronger  solution,  growth  usually  ceases  in  about  five 
minutes,  whilst  in  the  weaker  solution  it  may  continue  for  several 
hours.  The  action  ceases  when  all  the  available  potassium  ferri¬ 
cyanide  has  been  transformed,  and  may  be  renewed  by  adding 
more  of  the  solution.  The  number  of  filaments  may  be  limited  by 
coating  the  metal  with  paraffin  and  removing  the  paraffin  from 
very  small  areas  before  placing  the  metal  in  the  solution.  Experi¬ 
ments  were  made  with  iron,  zinc,  cobalt,  cadmium,  nickel,  copper, 
lead,  tin,  chromium,  and  aluminium.  For  each  metal  which  forms 
a  precipitate  with  potassium  ferricyanide  there  is  a  definite  and 
characteristic  type  of  precipitation  structure.  The  presence  or 
absence  of  a  protective  colloid  has  a  marked  influence  on  the  kind 
of  structure  formed.  Definite  tubular  filaments  are  produced  from 
zinc,  cadmium,  and  copper  only  in  the  presence  of  a  protective 
colloid ;  in  its  absence,  most  of  the  precipitate  appears 
“  amorphous/'  Copper  readily  forms  filaments  in  the  absence  of 
the  protective  colloid.  The  characters  of  structures  produced  with 
iron,  zinc,  cobalt,  cadmium,  copper,  and  nickel  are  described  in 
detail.  The  form  and  rate  of  growth  may  be  modified  by  the 
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passage  of  a  weak  electric  current,  by  sudden  changes  in  the  con¬ 
centration  of  the  solution,  and  by  the  conditions  of  the  surface  of 
the  metal,  for  example,  whether  rusty  or  not.  All  filaments  are 
extremely  sensitive  to  outside  influences,  such  as  jarring,  causing 
currents,  or  addition  of  sand  particles,  any  of  which  may  cause 
change  of  direction  of  growth  and  change  of  form  of  filaments. 
Filaments  grown  on  the  surface  show  striking  variations  from  those 
grown  immersed.  Certain  metals,  notably  cadmium,  show  a 
rhythmic  motion  during  growth.  All  these  purely  chemical 
and  physical  phenomena  are  significant  in  that  they  point  the  way 
to  a  better  understanding  of  the  phenomena  of  rhythm  and 
periodicity  in  living  beings.  Chemical  Abstracts. 

The  Origin  of  Odour  in  the  Molecules  of  Odoriferous 
Substances.  Heinrich  Teudt  (Prometheus,  1919,  30,  201 — 204, 
209 — 211  ;  from  Chem.  Zentr .,  1919,  iii,  138 — 139). — The  author 
assumes  that  the  origin  of  odour  must  be  within  the  molecule,  since 
the  odour  of  a  chemical  compound  is  not,  in  general,  affected  by 
external  influences  as  long  as  the  molecule  remains  undecomposed. 
The  source  can  scarcely  lie  within  the  atom,  since,  if  this  were  so, 
every  odoriferous  atom  must  retain  its  odour  in  the  free  state  and 
in  combination  with  odourless  atoms;  the  monatomic  elements  are, 
however,  odourless,  as  are  the  ions  of  the  strongly  odoriferous 
halogens.  The  cause  of  the  odour  is  to  be  sought  between  the 
atoms  in  the  molecule  which  contain  the  valency  electrons.  It 
must  be  assumed  that  odours  are  caused  by  the  vibrations  of 
valency  electrons,  since  the  molecules  of  odoriferous  substances  are 
not  altered  in  any  way  by  the  emission  of  odour.  It  appears  prob¬ 
able  that  the  nasal  sensory  nerves  have  electron  vibrations  which 
are  increased  by  resonance  when  odoriferous  particles  having  corre¬ 
sponding  intramolecular  electron  vibrations  are  drawn  into  the 
nose  in  admixture  with  air.  The  author’s  investigations  are  ex¬ 
plained  by  numerous  diagrams.  He  is  led  to  the  conclusion  that 
a  chemical  element  can  the  more  readily  induce  odour  in  its  com¬ 
pounds  in  proportion  as  its  electrons  are  more  firmly  united  to  the 
atomic  nucleus.  Metallic  atoms,  in  consequence  of  the  ease  with 
which  they  detach  electrons,  are  not  suited  to  the  production  of 
odour.  It  can  readily  be  seen  that  in  all  the  horizontal  series  of 
the  periodic  system  the  power  of  giving  odour  increases  as  the 
metallic  character  of  the  element  diminishes  from  left  to  right; 
correspondingly,  the  stability  of  the  union  between  the  atomic 
nucleus  and  the  respective  electrons  increases  from  left  to  right. 
The  author  explains,  further,  the  odourless  or  odoriferous  character 
of  certain  substances,  such  as  methane,  ethane,  the  higher  paraffins, 
carbon  tetrachloride,  etc.,  as  well  as  the  spread  of  odour  to  a 
distance  and  other  phenomena.  H.  W. 

Place  and  Mode  of  Origin  of  the  Acetone  Substances. 

Ernst  Kertess  ( Zeitsch .  physiol .  Chem .,  1919,  106,  258 — 271).— 
Leucine  was  injected  into  the  hind  feet  of  dogs  with  an  Eck’s  fistula 
and  a  Cf  reverse”  Eck’s  fistula.  In  the  former  case  the  injected  sub- 
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stance  is  practically  prevented  from  reaching  the  liver ;  in  the  second 
case,  however,  it  does  reach  it.  In  the  dogs  with  the  “  reverse  ”  Eek’s 
fistula,  an  increase  in  acetone,  acetoacetic  acid,  and  /3-hydroxybutyric 
acid  is  recorded.  The  leucine  does  not  alter  the  amount  of  excreted 
acetone  substances 'in  the  dogs  with  Eck’s  fistula.  The  acetone  sub¬ 
stances,  it  is  concluded,  are  therefore  formed  in  the  liver,  and  under 
certain  physiological  conditions  they  can  be  formed  from  leucine. 

S.  S.  Z. 

Chemical  Studies  in  Physiology  and  Pathology.  VIII. 
The  Question  as  to  Iodine  Fixation  in  the  Thyroid  Gland. 

E.  Herzfeld  and  It.  Klinger  ( Biochem .  Zeitsch .,  1919,  96, 
260 — 269.  Compare  A.,  1918,  i,  47,  241,  355,  357 ;  this  vol.,  i,  297). 
— The  juices  of  pig's  thyroid,  human  serum,  and  milk  were  treated 
with  potassium  iodide  and  N  j  10-iodine,  and  then  precipitated  with 
hot  90%  alcohol.  A  repeated  extraction  of  the  coagula  with  boiling 
water  removed  practically  all  the  iodine  which  was  retained.  No 
iodine  was  removed  in  this  way  from  untreated  coagulated  juice  of 
thyroid.  The  amount  of  iodine  extracted  from  the  juice  of  thyroid 
by  means  of  alcohol  depended  on  the  water  content  of  the  alcohol. 
The  author  considers  that  these  experiments  support  the  theory 
which  he  discusses,  that  iodine  is  a  component  part  of  the  protein 
molecule  of  the  thyroid  gland,  and  that  it  is  not  an  essential  con¬ 
stituent  of  the  thyroid  secretion.  S.  S.  Z. 

Alleged  Irreciprocal  Permeability  of  the  Frog’s  Skin  to 
Ions ,  Martin  Gildemeister  and  Jussuf  Schukri  (Biochem.  Zeitsch 
1919,  96,  241 — 248). — The  authors  cannot  confirm  the  results 
obtained  by  Bayliss  (A.,  1908,  ii,  712)  that  the  skin  of  the  frog 
conducts  electric  currents  in  Binger’s  solution  better  from  the  out¬ 
side  to  the  inside  than  in  the  reverse  direction.  They  therefore  do 
not  accept  the  conclusion  arrived  at  by  Bayliss  that  the  skin  of  the 
frog  is  permeable  to  sodium  ions  from  the  outside,  but  not  from  the 
inside.  S.  S.  Z. 

The  Diazo-reaction  of  Normal  Human  Urine  and  the 
Influence  of  the  Mode  of  Nutrition  on  the  14  Diazo  Value.” 

Otto  Furth  ( Biochem .  Zeitsch .,  1919,  96,  269 — 297). — The  diazo- 
chromogen  of  normal  human  urine  was  investigated.  Utilising  his 
simplified  method  of  isolating  the  hydroxyproteic  acids  from  urine 
by  decomposing  the  urea  with  soja  urease,  the  author  prepared  a 
“  baryta  fraction  ”  from  the  acid  contents  of  the  urine.  The 
“  baryta  fraction  ”  was  further  fractionated  with  various  precipitat¬ 
ing  reagents  before  and  after  hydrolysis  and  the  various 
fractions  were  studied.  The  conclusion  arrived  at  is  that  diazo- 
chromogen,  although  not  identical  with  histidine,  is,  however,  a 
closely  related  iminazole  derivative.  Probably  it  consists  of  one  or 
more  transformation  or  condensation  products  of  histidine  produced 
by  intermediate  metabolism.  Diazochromogen  has  further  been 
found  to'  be  thermostable,  soluble  in  alcohol,  insoluble  in  ether,  and 
separated  only  with  difficulty  by  means  of  acetone  from  the  alcoholic 
solution.  It  does  not  give  Millon’s  reaction. 
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Another  part  of  this  investigation  was  devoted  to  the  study  of  the 
“  diazo  value  ”  and  the  “  diazo  quotient  ”  of  the  urine  of  normal 
subjects,  tubercular  subjects  in  the  early  stage  of  the  disease,  under¬ 
fed  subjects  who  subsisted  on  a  diet  deficient  in  protein,  and 
cachectic  individuals.  From  these  observations  and  those  made  by 
Masslow  the  author  concludes  that  the  iminazole  complex  contained 
in  the  diazoehromogen  is  of  endogenous  origin.  S.  S.  Z. 

Oxidation  Procedure  in  the  Human  Organism.  Walter 

Lasch  ( Biochem .  Zeitsch .,  1919,  97,  1 — 21). — As  much  as  12  grams 
per  day  of  sodium  thiosulphate  can  be  consumed  without  harm. 
The  thiosulphate  is,  however,  not  excreted  as  such  in  the  urine,  but 
is  oxidised  in  the  organism  in  accordance  with  the  law  observed  by 
Tauber  in  the  case  of  phenol.  The  ethereal  sulphates  increase 
slightly  in  the  urine  with  intake  of  sodium  thiosulphate.  S.  S.  Z. 


Origin  and  Significance  of  Acetoacetic  Acid.  L.  C. 

Maillard  (Bull.  Acad .  med.,  1919;  from  J.  Pharm.  Ghim .,  1919, 
[vii],  20,  185 — 187). — A  considerable  quantity  of  acetoacetic  acid 
was  formed  in  a  solution  containing  cycfoglycylglycine,  glycerol, 
and  yeast-cells.  The  author  suggests  that  the  production  of  aceto¬ 
acetic  acid  in  the  human  body  is  due  to  the  reduction  of  the  dipep¬ 
tide  (removal  of  amino-groups),  and  not  to  an  oxidising  process. 
This  conception  appears  to*  be  more  in  harmony  with  the  restricted 
oxidising  faculty  of  diabetic  subjects.  W.  P.  S. 


Preparation  and  Physiological  Action  of  some  Derivatives 
of  Meconic  Acid.  L.  Lautenschlager  (Biochem.  Zeitsch .,  1919, 
06,  73—86). — The  following  derivatives  of  meconic  acid  were  syn¬ 
thesised  and  tested  for  their  physiological  action.  Acetyl  derivative, 


0Ac,C5H02(C02H)2,  forms  colourless  needles,  m.  p.  218°.  The 
benzoyl  derivative  crystallises  in  colourless  leaves,  m.  p.  248° 
(decomp.).  The  methyl  hydrogen  ester  forms  colourless  crystals, 
m.  p.  161*5°;  the  dimethyl  ester  has  m.  p.  117°;  the  propyl  hydro¬ 
gen,  dipropyl,  and  diisohutyl  esters  form  colourless  crystals,  m.  p. 
165°,  105°,  and  98°  respectively;  the  diamyl  ester  is  a  colourless 
oil.  The  urethane  derivative  forms  colourless  crystals,  m.  p.  124°. 


/C(OH):C^CO-NHv 

Meconylcarb amide.  CO<f  >0  >00,  forms  a  yellow 

\ch—c/co-nh/ 


powder,  m.  p.  173°  (decomp.),  and  its  ethyl ,  propyl ,  and  allyl 
ethers  are  white,  crystalline  powders,  m.  p.  138°,  141°,  and  143° 
(all  decomp.)  respectively.  M econylthio carbamide  is  a  clear,  yellow, 
crystalline  powder,  m.  p.  181°  (decomp.),  and  its  propyl  ether  has 
m.  p.  138°  (decomp.). 

The  acetyl  and  benzoyl  derivatives  and  the  aliphatic  ethers  of  the 
acid  produce,  like  the  original  acid,  slight  paralysis  in  the  frog,  but 
are  inactive  in  the  rabbit.  The  ethyl,  and  to  a  greater  extent  the 
propyl,  ester  produces  a  more  marked  action  in  the  frog  than  the 
original  acid.  The  corresponding  monoalkyl  derivatives  are  also 
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more  active  than  the  acid  itself,  but  are  not  so  potent  as  the  normal 
esters.  On  the  rabbit,  however,  this  group  of  compounds  produces 
no  effect.  The  ether  and  diazo-compounds  of  the  above  esters  behave 
physiologically  like  the  esters  themselves.  The  hydrazine  derivative 
of  meconic  acid  is  very  toxic  and  lethal  in  small  doses. 

The  urethane  derivative  of  meconic  acid  shows  little  potency, 
whilst  the  carbamide  derivative  is  more  active  in  the  frog.  The 
ethyl  and  propyl  derivatives  of  the  latter  resemble  meconic  acid 
in  their  activity.  Meconylthiocarbamide  behaves  like  meconyl- 
carbamide,  but  is  only  one-third  as  potent.  Its  propyl  derivative 
shows  also  some  potency  in  the  frog ;  in  the  rabbit  the  latter  sub¬ 
stances  produce  no  effect.  None  of  the  synthesised  substances  has, 
therefore,  manifested  any  definite  narcotic  action.  S.  S.  Z. 


OH 

HO-Hgf/%Hg-OH 


Experimental  Nephropathy  produced  by  an  Organo- 
mercury  Compound  of  Phenolsulphonephthalein.  J.  Edward 
Burns,  E.  C.  “White,  and  J.  G.  Cheetah  (J.  Urol.,  1919,  3,  1 — 16). 
— -As  phenolsulphonephthalein  and  mercury  have  special  affinities 
for  the  secreting  cells  of  the  kidney  it  was  thought  that  a  compound 
containing  these  substances  would  attack  these  cells  and  not  attack 
the  other  organs  of  the  body,  and  the  changes  thereby  produced 
would  more  nearly  resemble  the  different  types  of  nephritis  found 
in  the  human  being  than  those  produced  with  other  substances.  The 
compound  synthesised  was  tetrahydroxymercuriphenolsulphone- 

phthalein,  which  probably  has  the  annexed 
formula.  It  contains  63%  of  organically 
bound  mercury.  It  is  soluble  in  dilute  alkali 
hydroxide.  When  given  to  dogs  this  sub* 
stance  produced  acute  and  chronic  renal 
lesions  which  resemble  quite  closely  those 

klgQ  ^  found  in  the  different  types  of  nephritis  in 

/  8  Hff*OII  human  beings.  The  lesions  of  the  acute  type 

were  mainly  tubular,  although  some  slight 
glomerular  changes  were  noticed.  In  the  chronic  type  the  most 
characteristic  change  is  the  increase  of  interstitial  tissue  both  in  the 
glomeruli  and  between  the  tubules,  together  with  areas  of  tubular 
obliteration  and  glomerular  fibrosis.  Chemical  examination  of  the 
blood  and  urine  following  the  intravenous  injection  of  sodium 
chloride  and  urea  after  the  method  of  Underhill,  Wells,  and  Gold¬ 
schmidt  (J.  Expt .  Med.,  1913,  28,  322),  showed  results  quite  analo¬ 
gous  to  the  type  of  lesion  produced.  This  organo-mercury  compound 
produced  no  lesions  elsewhere  in  the  body. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture 


Comparative  Studies  on  Respiration.  VII.  Respiration 
and  Assimilation.  W.  J.  V.  Osteriiout  ( J .  Gen.  Physiol .,  1919, 
2,  1 — 3). — Certain  improvements  in  technique  are  described;  thus 
when  a  reagent  is  employed  which  has  a  “  buffer  ”  effect  it  is  desir¬ 
able  to  have  the  same  “  buffer  ”  action  during  the  measurement  of 
normal  respiration  as  during  exposure  to  the  reagent.  An  indicator 
should  be  present  in  the  liquid  containing  the  organisms,  so  that 
changes  in  reaction  may  be  observed.  Preliminary  results  indicate 
that  there  is  pronounced  antagonism  between  such  substances  as 
sodium  chloride  and  calcium  chloride  in  their  effect  on  respiration. 

J.  C.  D. 

Comparative  Studies  on  Respiration.  VIII.  The  Re¬ 
spiration  of  Bacillus  subtUis  in  Relation  to  Antagonism. 

Matilda  Moldenhauer  Brooks  (J.  Gen.  Physiol .,  1919,  2,  5 — 15). 
— In  relatively  low  concentrations  of  sodium,  potassium,  and  cal¬ 
cium  chloride  the  rate  of  respiration  of  B.  sub  tills  remains  fairly 
constant  for  a  period  of  several  hours,  whilst  in  higher  concentra¬ 
tions  there  is  a  gradual  decrease  in  the  rate.  The  effects  of  salts  on 
respiration  show  a  well-marked  antagonism  between  sodium  chloride 
and  calcium  chloride  and  between  potassium  chloride  and  calcium 
chloride.  The  antagonism  between  sodium  and  potassium  chlorides 
is  slight.  J.  C.  D. 

Comparative  Studies  on  Respiration.  IX.  The  Effects  of 
Antagonistic  Salts  on  the  Respiration  of  Aspergillus  niger. 

F.  G.  Gustafson  (J.  Gen .  Physiol .,  1919,2,17—24). — In  relatively 
dilute  solutions  sodium  chloride  and  calcium  chloride  increase  the 
respiration  of  Aspergillus  in  the  presence  of  dextrose.  Higher  con¬ 
centrations  cause  a  decrease,  probably  due  to  the  osmotic  effects  of 
the  salts.  The  antagonism  between  sodium  chloride  and  calcium 
chloride  could  be  demonstrated  by  a  study  of  the  respiration  of  this 
organism.  Spores  germinated  on  a  medium  containing  0’5 M- 
sodium  chloride  and  0*05%  of  dextrose,  but  failed  to  do  so  when 
calcium  chloride  was  used  instead  of  sodium  chloride,  or  when  both 
salts  were  present.  Apparently  a  substance  may  have  different 
effects  on  respiration  from  those  which  it  has  on  growth.  J.  C.  D. 

Proteinogenous  Amines.  IV.  The  Production  of  Hist¬ 
amine  from  Histidine  by  Bacillus  coli  communis.  Karl  K. 
Koessler  and  Milton  T.  Hanke  (7.  Biol.  Ghem.y  1919,  39, 
539 — 584). — Bacillus  coli  communis  does  not  form  histamine  from 
histidine  when  acting  alone,  in  the  presence  of  nitrates  or  ammon¬ 
ium  salts,  or  in  a  medium  containing  glycerol.  When  glycerol 
or  dextrose  and  a  source  of  nitrogen,  such  as  potassium  nitrate  or 
ammonium  chloride,  are  present,  some  50%  of  the  histidine  is  con- 
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verted  into  histamine.  Under  these  conditions  the  medium  becomes 
acid,  and  the  suggestion  is  advanced  that  histamine  is  produced  by 
the  bacillus  as  a  means  of  neutralising  the  acid  produced  from 
glycerol.  Contrary  to  many  statements,  it  is  found  that  histamine 
is  never  produced  except  in  the  presence  of  an  easily  available 
source  of  carbon.  J.  C.  D. 

Formation  of  d- -f$  Iminazolyl  lactic  Acid  from  ^-Histidine 
by  Bacteria.  K.  Hirai  (Act.  Schol .  Med.  Kyoto ,  1919,  3, 
49 — 53;  from  Physiol.  Ahstr .,  1919,  4,  256). — Histidine  hydro¬ 
chloride,  prepared  from  ox  blood,  was  acted  on  for  forty  days  in 
protein-free  nutrient  media  with  a  strain  of  Proteus  vulgaris  which 
was  capable  of  converting  ^-tyrosine  into  y-hydroxyphenyl-lactic  acid. 
The  product  was  separated  by  precipitation  with  phosphotungstic 
acid;  it  crystallised  with  1H20  and  had  [a]o3  + 33*7°,  the  yield  being 
11%.  It  was  identified  by  elementary  analysis  and  by  means  of  the 
platinichloride.  H.  W. 

Application  of  the  Fixation  Method  in  Bacterial 
Fermentation.  I.  Acetaldehyde  as  an  Intermediate 
Product  in  the  Fermentation  of  Sugar,  Mannitol,  and 
Glycerol  by  Bacillus  coli,  Dysentery,  and  Gas  Gangrene 
Organisms.  0.  Neuberg  and  F.  F.  Nord  ( Biochem .  Zeitsch.t 
1919,  96,  133 — 158). — By  employing  sodium  sulphite  and  calcium 
sulphite  as  “  fixing  ”  agents,  acetaldehyde  has  been  established  as  an 
intermediate  product  in  the  fermentation  of  dextrose,  mannitol,  and 
glycerol.  B.  coli  was  employed  in  the  fermentation  of  dextrose, 
Flexner  Y  and  Shiga-Kruse  cultures  in  the  fermentation  of  manni¬ 
tol  and  Frankel’s  bacillus  (B.  Welchii )  in  the  fermentation  of  gly¬ 
cerol.  As  the  last-mentioned  organism  is  an  anserobe  the  possibility 
of  the  formation  of  acetaldehyde  as  a  secondary  product  from  the 
alcohol  produced  is  excluded.  S.  S.  Z. 

Application  of  the  Fixation  Method  in  Bacterial  Fermenta¬ 
tion.  II.  The  Establishment  of  an  Aldehyde  Stage  in 
Acetic  Acid  Fermentation.  C.  Neuberg  and  F.  F.  Nord 

(Biochem.  Zeitsch .,  1919,  96,  158 — 175). — Alcohol  was  fermented  in 
the  presence  of  calcium  sulphite  with  Bacterium  Orleanense ,  B. 
Ascendens ,  and  B.  Pasteurianwm.  In  each  case  acetaldehyde  was 
established  as  an  intermediate  product  in  the  fermentation. 

S.  S.  Z. 

Acid  Fermentation  of  Xylose.  E.  B.  Fred,  W.  H.  Peterson 
and  Audrey  Davenport  (J.  Biol.  Chem.y  1919,  39,  347 — 383). — 
Xylose  is  readily  fermented  by  bacteria  which  are  found  in  fresh 
silage,  sauerkraut,  and  manure,  and  also  in  certain  soils,  but  the 
organisms  commonly  studied  in  the  laboratory  failed  to  break  down 
the  sugar.  The  organisms  which  can  effect  the  fermentation  are 
readily  isolated  in  pure  culture.  The  fermentation  takes  place 
either  in  the  presence  of  free  oxygen  or  in  a  limited  supply,  and 
the  main  products  formed  are  acetic  acid  and  lactic  acid.  The 
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relation  of  acetic  acid  to  lactic  acid  approaches  the  theoretical  ratio 
of  40  to  60  that  would  obtain  if  these  two  compounds  were  the 
only  products  arising  from  fission  of  the  xylose  molecule.  Traces 
of  carbon  dioxide  and  ethyl  alcohol  were  detected.  Other  sugars 
are  fermented  by  these  xylose-fermenting  bacteria.  J.  C.  D. 

Mode  of  Action  of  Metal  Sols.  C.  R.  Marshall  ( Proc .  Boy. 
Soc.  Edin.y  1918-19,  39,  143 — 148). — An  attempt  to  ascertain  how 
silver  in  a  particular  form,  such  as  colloidal  silver  solutions  (Bredig), 
can  exert  a  bactericidal  action.  The  impact  of  the  larger  submicro- 
seopic  particle  is  not  the  cause,  whilst  there  is  no  evidence  that 
adsorption  of  the  silver  particle  takes  place  on  the  surface  of  the 
organisms.  Electropositive  and  electronegative  sols  produced  the 
same  antiseptic  action.  The  concentration  of  free  silver  ions  was 
insufficient  to  explain  the  pharmacological  action,  but  when  the 
size  of  the  particles  was  considered  it  was  found  that  the  bacteri¬ 
cidal  value  may  be  ascribed  to  the  ultra -microscopic  particle  below 
15  p/x  in  diameter.  J.  C.  D. 

Vitamin©  Requirements  of  certain  Yeasts,  Freda  M. 

Bachmann  (J,  Biol.  Chem.y  1919,  39,  235—257). — The  observa¬ 
tions  of  Pasteur  and  of  Wildier  on  the  nutritive  requirements  of 
yeast  are  confirmed.  All  the  yeasts  investigated  grew  better  and 
fermented  more  readily  in  a  medium  containing  some  small 
amounts  of  organic  material  other  than  sugar.  It  is  suggested 
that  the  substances  which  are  necessary  for  fermentation  to  be 
carried  out  effectively  by  the  yeast  are  of  the  nature  of  vitamines 
(Wildier’s  “bios,”  La  Cellule ,  1901,  18,  313).  The  yeasts  appear 
to  vary  considerably  in  their  requirements  for  this  accelerating 
factor.  J.  C.  D. 

Action  of  Radium  Emanation  on  the  Vitamines  of  Yeast. 

Kanematsu  Sugiura  and  Stanley  R.  Benedict  (J.  Biol.  Chem.y 
1919,  39,  421' — -433). — This  investigation  showed  that  exposure  to 
radium  emanation  may  cause  partial  destruction  of  the  vitamines 
present  in  yeast.  It  is  suggested  that  a  part  of  the  beneficial  influ¬ 
ence  of  radium  in  the  treatment  of  malignant  tumours  may  be 
dependent  upon  such  destruction  of  the  growth-accelerating  factors. 

j.  c.  d. 

The  Metabolin  and  Antibolin  of  Yeast.  E.  Vahlen 

(Zeitsch.  'physiol .  Chem.y  1919,  106,  133 — 178). — The  author  has 
prepared  metabolin  and  antibolin  from  yeast  which,  although  not 
quite  identical  with  the  similar  principles  previously  extracted  by 
him  from  the  pancreas  of  cattle,  resembled  them  in  their  main 
properties.  Metabolin  accelerates  alcoholic  fermentation,  antibolin 
has  the  opposite  effect.  The  principles  can  be  transformed  into  each 
other  by  molecular  rearrangement.  An  irreversible  metabolin  has 
also  been  prepared  from  yeast  and  potatoes.  This  metabolin  also 
accelerated  alcoholic  fermentation  and  reduced  the  amount  of  sugar 
in  the  urine  of  diabetic  patients  on  two  occasions.  S.  S.  Z. 
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The  Content  and  the  Formation  of  Invertase  in  Yeast. 

H.  von  Euler  and  Oloe  Svanberg  ( Zeitsch .  physiol.  Ghem 1919, 
106,  201 — 249). — The  inversion  capacity  of  two  strains  of  yeast 
examined  from  time  to  time  has  been  proved  to  be  constant.  The 
optimum  temperature  for  invertase  formation  in  one  of  these  strains 
has  been  found  to  be  26 — 30°.  When  the  temperature  was  raised 
by  about  35°  no  invertase  formation  could  be  observed.  The 
invertase  formation  is  further  dependent  on  the  acidity  of  the 
medium.  The  maximum  enzyme  formation  coincides  with  the  opti¬ 
mum  activity  of  the  invertase.  At  a  H-ion  concentration  higher 
than  the  invertase  is  destroyed;  on  the  other  hand,  at  a 

H-ion  concentration  of  PH  =  6 — 7  the  enzyme  formation  is  90%  of  its 
optimum.  Water  at  a  temperature  of  10°  does  not  wash  out  the 
invertase  of  fresh  living  yeast.  S.  S.  Z. 

The  Augmentation  of  the  Catalase  Activity  of  Yeasts. 

Hans  von  Euler  and  Ingvar  Laurin  ( Zeitsch .  physiol .  Ghem 
1919,  106,  312 — 317).- — The  catalase  of  Saccharomyces  Thermanti- 
tonum  is  activated  by  chloroform,  but  not  by  an  increase  of 
temperature.  Sunlight  diminishes  the  action  of  catalase  in  living 
yeast  cells,  whilst  X-rays  have  no  effect  on  it.  S.  S.  Z. 

Ilex  vomitoria  as  a  Native  Source  of  Caffeine.  Frederick 

B.  Power  and  Victor  K.  Chesnut  (/.  Amer.  Ghem.  Soc.,  1919, 
41,  1307 — 1312). — Since  the  so-called  “Paraguay  Tea,”  which 
contains  considerable  proportions  of  caffeine,  is  derived  from  certain 
South  American  species  of  Ilex,  the  authors  have  examined  other 
representatives  of  this  genus  found  in  the  south-eastern  States  in 
order  to  discover  possible  home  sources  of  the  drug.  Several  species 
were  found  to  contain  no  caffeine  at  all,  but  Ilex  vomitoria,  Aiton, 
appears  to  be  worth  cultivating  as  a  source  of  the  base.  Under  the 
name  “  Yaupon,”  the  leaves  were  already  used  by  the  Indians  for 
their  medicinal  and  stimulating  properties.  J.  C.  W. 

Action  of  Cyanamide  and  of  Dicyanodiamide  on  the 
Development  of  Maize.  P.  Maze,  Vila,  and  M.  Lemoigne 

( Gompt .  rend.,  1919,  169,  804 — 807). — The  results  of  water-culture 
experiments  show  that  cyanamide  at  a  concentration  of  OT62  gram 
per  litre  prevents  the  germination  of  maize  seeds,  but  that  dicyano¬ 
diamide  at  this  concentration  is  not  toxic  towards  their  germination. 

Similarly,  cyanamide,  either  with  or  without  the  presence  of 
sodium  nitrate,  kills  maize  seedlings,  whereas  dicyanodiamide,  in 
the  presence  of  sodium  nitrate,  does  not  appreciably  check  the 
development  of  the  plant,  although  with  dicyanodiamide  as  the  only 
source  of  nitrogen,  the  plant  does  not  increase  in  weight,  but  yet 
remains  alive  for  several  months.  W.  G-. 

Presence  of  Formic  Acid  in  the  Stinging  Hairs  of  the 
Nettle.  Leonard  Dobbin  ( Proc .  Roy.  Soc.  Edin.,  1918-19,  39, 
137 — 142). — Although  it  is  frequently  stated  that  formic  acid  is 
present  in  the  stinging  hairs  of  the  nettle,  few  attempts  at  a  direct 
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proof  have  been  made.  The  author  collected  the  acid  present  in  a 
very  large  number  of  hairs  by  compressing  tho  leaves  with  filter- 
paper  impregnated  with  barium  carbonate.  From  an  examination 
of  the  barium  salt  formed  he  comes  to  the  conclusion  that  free 
formic  acid  does  exist  in  the  stinging  hairs.  J.  C.  D. 

The  Yellow  Colouring  Substances  of  Ragweed  Pollen. 

Frederick  W.  Heyl  (J.  Amer.  Chem.  Soc .,  1919,  41,  1285 — 1289). 
— The  pigments  of  ragweed  pollen  may  be  extracted  by  alcohol, 
then  precipitated  in  fractions  from  an  aqueous  solution  by  means  of 
basic  lead  acetate,  and  finally  recovered  from  the  lead  precipitates 
in  the  usual  way,  the  yield  being  about  0*6%.  The  least  soluble 
pigment  is  a  quercitrin  glucoside,  C21H20O12,  which  fuses  at  228 — 229° 
to  a  cherry-red  oil,  and  thus  differs  from  its  three  known  isomer- 
ides,  quercimeritrin,  ^oquercitrin,  and  incarnatin.  Among  the  more 
soluble  glucosides  is  one  which  yields  ^orhamnetin  on  hydrolysis, 
and  this  seems  to  be  predominant.  J.  C.  W. 

Soil-sorption.  E.  Ramann  and  A.  Spengel  (Landw.  Versuchs- 
Stat 1918,  92,  127 — 146). — The  interchange  of  bases  occurring 
in  mixed  solutions  containing  two  different  bases  has  been  studied 
by  means  of  a  permutite  of  moderately  constant  composition  pre¬ 
pared  in  the  wet  way.  The  replacement  of  bases  taking  place  when 
such  a  hydrated  aluminium  alkali  silicate  is  treated  with  neutral 
potassium,  ammonium,  calcium,  and  sodium  salts  has  the  character 
of  a  chemical  exchange,  no  signs  of  physical  adsorption  being  detect¬ 
able.  The  interchanges  are  by  equivalents,  that  of  potassium  and 
ammonium  following  the  law  of  mass  action;  the  curves  expressing 
the  ratios  of  the  ions  in  solution  and  those  of  the  bases  in  the  sili¬ 
cates  are  coincident.  In  solutions  containing  sodium  and  calcium 
salts  the  interchange  of  bases  corresponds  predominantly  with  the 
ratio  of  the  ions  in  the  solution,  but  preponderance  of  the  calcium 
or  sodium  salts  results  in  divergences  dependent  on  a  second  factor 
of  unknown  nature.  Potassium  and  ammonium  are  mutually 
replaceable,  and  displace  sodium  and  calcium  completely  from  the 
silicate,  whereas  the  displacement  of  potassium  and  ammonium  by 
sodium  and  calcium  is  incomplete.  The  ratios  between  the  bases  in 
the  solutions  and  in  the  silicates  have  different  values.  Bases 
present  in  small  proportions  in  the  solutions  are  combined  by  the 
silicate  in  amounts  greater  than  those  corresponding  with  such  pro¬ 
portions.  Within  wide  limits,  the  absolute  concentrations  of  the 
salts  in  the  solution  are  without  appreciable  influence  on  the  com¬ 
position  of  the  silicate,  this  being  the  case  even  with  mixtures  of 
calcium  salts  with  those  of  the  univalent  metals.  T.  H.  P. 

Solubility  of  Calcium  Carbonate  of  Different  Origins 
and  Degrees  of  Fineness  in  Water  containing  Carbon 
Dioxide  in  Relation  to  Soil  and  Plants.  G.  Hager  and  J. 
Kern  (J.  Landw.,  1916,  64,  325 — 342). — The  degree  of  fineness  of 
calcium  carbonate  influences  considerably  its  solubility  and  especi¬ 
ally  its  velocity  of  dissolution  in  water  containing  carbon  dioxide. 
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The  less  prolonged  the  action  and  the  greater  the  proportion  of 
carbon  dioxide  in  the  water,  the  more  marked  are  the  differences 
observed  with  carbonates  of  different  finenesses.  The  increased 
rapidity  of  dissolution,  as  well  as  the  more  effective  distribution 
obtainable,  probably  causes  the  superior  action  on  soil  and  plants 
of  the  more  finely  ground  carbonate.  T.  H.  P. 

Determination  of  the  Efficacy  of  the  Soil  Feeding  Stuffs , 
Phosphoric  Acid  and  Potash,  by  Culture  Experiments, 
and  Determination  of  their  Relative  Solubility  by  Acids. 

O,  Lemmermann,  A.  Einecke,  and  L.  Fresenius  ( Landw .  Fer- 
suchs-Stat .,  1916,  89,  81 — 195). — A  large  number  of  pot  experi¬ 
ments  have  been  carried  out  with,  soils  of  different  types,  analyses 
of  the  soils  especially  as  regards  the  relative  solubilities  of  the 
phosphates  and  potassium  compounds  being  also  made.  Determina¬ 
tions  of  such  solubilities  furnish  in  most  cases  a  means  of  express¬ 
ing  the  physiological  efficiency  of  these  fertilising  substances.  In 
the  case  of  the  phosphates,  the  best  of  the  various  solvents  tried  for 
determining  the  relative  solubility  proves  to  be  1%  citric  acid  solu¬ 
tion,  and  the  soil  may  be  extracted  by  dropping  the  solvent  through 
it  or  by  shaking  it  with  the  solvent.  For  potash,  on  the  other  hand, 
this  solvent  is  too  weak,  and  satisfactory  results  have  been  obtained 
by  the  use  of  10%  hydrochloric  acid.  In  these  determinations 
allowance  must  be  made  for  the  physical  characters  of  the  soil.  The 
common  assumption  that  the  potassium  compounds  of  the  better 
soils  are  more  difficultly  soluble  than  those  of  the  lighter  ones  is  not 
supported  by  the  results  obtained;  such  assumption  applies  more 
in  the  case  of  the  phosphates,  this  being  perhaps  attributable  to  the 
higher  clay-  and  iron-contents  of  the  better  soils.  The  degree  to 
which  plants  are  able  to  utilise  the  phosphoric  acid  appears  to 
increase  with  the  poverty  of  the  soil  in  phosphates.  T.  H.  P. 

Comparison  of  Two  Fertilisers  according  to  Mitscherlich’s 

Law  of  the  Minimum.  Maryan  Gorski  (Landw.  Versuchs- 
Stat .,  1919,  93,  113 — 120)/ — Results  obtained  in  fertilising  experi¬ 
ments  with  increasing  proportions  of  ammonium  sulphate  and 
sodium  nitrate  agree  well  with  MitscherliclTs  mathematical  expres¬ 
sion  (A.,  1911,  ii,  760).  It  is  shown  that  equality  of  the  efficiency 
factors  ( Wi rhungsfa k t ore n)  for  corn-  and  straw-yields  necessitates 
constancy  of  the  ratio,  corn-yield :  straw-yield,  for  different  mini¬ 
mum  factors.  Calculation  of  the  ratio  between  the  efficiency  factors 
for  ammonium  sulphate  and  sodium  nitrate  gives  values  which 
remain  almost  unchanged,  no  matter  whether  the  efficiency  factors 
of  the  corn-yield  or  those  of  the  straw-yield  are  employed  in  the 
calculation.  T,  H.  P, 
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Influence  of  Ultra-red  Characteristic  Frequencies  on  the 
Coefficient  of  Refractivity  in  the  Visible  Portions  of  the 
Spectrum.  J.  Wimmer  ( Physikal.  Zeitsch 1918,  19,  483 — 486). 
— A  mathematical  paper,  in  which  it  is  shown  that  the  relationship, 
which  may  be  deduced  from  the  Drude  theory  and  the  work  of 
Dehlinger,  may  be  used  to  calculate  the  influence  of  the  ultra-red 
characteristic  frequencies  on  the  refractive  index  in  the  visible 
region.  Further,  the  relationship  gives  a  pictui'e  of  the  nature  of 
the  vibrations  to  which  the  characteristic  frequencies  are  due.  Cor¬ 
responding  with  the  k  relationship  for  solids  with  two  atoms  or 
atomic  groups  in  the  molecule,  a  similar  k  relationship  may  be 
deduced  by  analogous  methods  for  liquid  substances  with  three 
atomic  groups  as  origin  of  the  ultra-red  characteristic  frequencies. 
In  the  case  of  monohydric  alcohols,  it  is  shown  that  in  the  ultra-red 
absorption  spectrum  the  wave-lengths  of  the  superposed  harmonic 
absorption  region  are  related  as  the  roots  of  the  masses  of  the 
vibrating  atomic  groups.  J.  F.  S. 

Origin  of  Spectra.  J.  C.  McLennan  ( Proc .  Physical  Soc 
London ,  1918,  31,  1 — 29). — The  Guthrie  lecture,  in  which  the 
modern  views  of  spectroscopy  are  discussed  along  with  the  methods 
of  determination  of  spectra  in  the  extreme  ultra-violet.  J.  F.  S’. 

Fundamental  Frequencies  in  the  Spectra  of  Various 
Elements.  J.  C.  McLennan  and  H.  J.  C.  Ireton  {Phil.  Mag., 
1918,  [vi],  36,  461— 471).— It  is  shown  that  when  zinc  and  cad- 
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mium  vapours  respectively  are  bombarded  by  electrons  the  kinetic 
energy  of  which  is  gradually  increased,  monochromatic  radiation  is 
suddenly  emitted  by  the  vapour  when  the  impact  voltage  is  that 
given  by  the  quantum  relation  for  the  frequency  v  —  (1'5,S)  —  (2^2). 
When  the  impact  voltage  is  increased  beyond  this  amount,  no  addi¬ 
tional  radiation  is  observed  until  that  corresponding  with  the  fre¬ 
quency  v  =  (1*5, £)  —  (2,P)  is  applied.  When  these  conditions  are 
realised,  the  wave-lengths,  the  frequencies  of  which  are  given  by 
v  =  (l-5,S)-(2^)  and  v~ (l'5,S)  —  (2,P),  are  then  recorded  on  the 
plates.  It  is  also  shown  that  when  a  bunsen  flame  is  fed  with  the 
vapour  of  zinc,  it  is  possible  to  obtain  monochromatic  radiation  of 
wave-length  A  =  3075*99  A.U.  The  evidence  adduced,  to  show  that 
the  series  of  wave-lengths  given  by  v~  (1*5, £)  —  (m,P),  is  probably 
fundamental  from  the  point  of  view  of  electronic  vibrations  within 
the  atoms  of  the  elements  mercury,  zinc,  cadmium,  magnesium, 
calcium,  and  probably  strontium  and  barium.  J.  F.  S. 

Ultra-violet  Spectra  of  Magnesium  and  Selenium.  J.  C. 

McLennan  and  J.  F.  T.  Young  (Phil.  Mag.y  1918,  [vi],  36, 
450—460). — The  spectra  of  magnesium  for  (a)  the  spark  in  air, 
(5)  the  arc  in  air,  and  (c)  the  arc  in  a  vacuum  have  been  investi¬ 
gated  in  the  region  A  =  2852*22  A.U. — A  =  2000  A.U.,  and  some 
fifty-eight  new  lines  have  been  observed.  The  existence  of  the  line 
A  =  2026  A.U.,  first  mentioned  by  Saunders,  has  been  confirmed, 
and  considerations  are  brought  forward  supporting  the  view  that 
the  series  v  =  (l*5,S)  —  (m,]^)  has  a  real  existence.  Twelve  new  lines 
are  recorded  in  the  selenium  spark  spectrum  between  A  =  2200  A.U. 
and  A  =1850  A.U.  Five  lines  in  the  selenium  arc  have  been  found 
in  the  same  region.  In  the  sources  used  no  part  of  the  spectrum 
longer  in  wave-length  than  A  =  2200  A.U.  was  present.  The  adsorp¬ 
tion  spectrum  of  selenium  metal  in  the  carbon  arc  has  been  investi¬ 
gated  and  a  reversal  found  at  A  =  1960  A.U.,  which  is  the  strongest 
line  in  both  the  spark  and  arc  spectrum.  If  the  absorption  of  selen¬ 
ium  vapour  should  prove  to  be  analogous  to  that  of  mercury,  zinc, 
and  cadmium,  this  would  indicate  that  the  two  series  v  =  (l‘5,iS')  — 
(m,P)  and  v=  (1*5,£)  —  (m,p2)  for  selenium  are  in  the  extreme  ultra¬ 
violet.  J.  F.  S. 

Measurement  of  the  Short  Wave  length  Portion  of  the 
Cerium  Arc  Spectrum  in  Terms  of  the  International  Normal. 

Philipp  Klein  (Zeitsch.  wiss.  Photochem .,  1918,  18,  45 — 83).- — - 
The  short  wave-length  spectrum  of  cerium  has  been  measured  by 
means  of  a  concave  Rowland  grating,  6*5  metres  in  diameter  and 
ruled  with  20,000  lines  per  inch.  Cerium  nitrate  was  vaporised  in 
carbon,  iron,  and  copper  arcs  for  the  purpose,  and  the  spectra 
photographed.  Long  lists  of  the  lines  measured  are  given,  and 
these  are  compared  with  the  previous  measurements  of  Exner  and 
of  Haschek  and  Bakowski.  An  accuracy  of  measurement  of  0*003 
Angstrom  unit  is  claimed  over  the  range  2518*509  pp — 4546*066  /qx, 
this  being  the  range  investigated.  The  measurements  were  made 
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with  the  second  order  spectrum.  The  intensity  of  the  lines  is 
indicated,  as  also  is  the  presence  of  doublets,  reversed  lines,  and 
broadened  lines.  J.  F.  S. 

The  Arc  Spectrum  of  Zirconium,  Measured  in  Terms 
of  the  International  Normal.  W.  Vahle  ( Zeitsch .  iviss. 

Photochem .,  1918,  18,  84 — 137). — The  arc  spectrum  of  zirconium 
has  been  measured  by  means  of  a  concave  Howland  grating  6 '34 
metres  in  diameter  and  ruled  with  787  lines  per  mm.  Zirconium 
nitrate  was  vaporised  in  a  carbon  arc  and  the  spectrum  photo¬ 
graphed.  Long  lists  of  the  lines  measured  are  given  over  the  range 
2285*229  up — 7169*044  yy,  and  these  are  compared  with  the 
measurements  of  Bachem.  An  accuracy  exceeding  0*005  yy  is 
claimed  for  the  stronger  lines.  The  measurements  were  made  with 
the  second  order  spectrum  for  wave-lengths  below  5658  /jljjl  and  with 
the  first  order  spectrum  for  larger  wave-lengths.  J.  F.  S. 

Absorption  Spectra  of  some  Derivatives  of  cycZoPropane. 
Emma  P.  Carr  and  C.  Pauline  Burt  (J.  Amer.  Chem .  Soc 1918, 
40,  1590 — 1600). — In  order  to  investigate  further  the  effect  of  ring- 
formation  on  absorption  spectra,  the  authors  have  examined  a 
number  of  cyclopropane  derivatives,  their  ethylenic  isomerides,  and 
the  corresponding  open-chain  compounds.  The  series  includes 
(1)  methyl  y-benzoyl-/3-phenylethylmalonate,  methyl  3-benzoyl-2- 
phenylcycZopropanedicarboxylate,  and  the  two  isomeric  methyl 
j3-benzoyl-y-phenylvinylmalonates ;  (2)  methyl  anisoylphenylethyl- 
malonate,  methyl  3-anisoyl-2-phenylcycZopropanedicarboxylate,  and 
the  two  isomeric  methyl  /3-anisoyl-y-phenylvinylmalonates;  (3) 
methyl  benzoylphenylpropylmalonate  and  the  isomeric  methyl 
benzoyl  -  2  -  phenyl-3-methylcycZopropanedicarboxylates ;  (4)  ay-di- 

benzoyl-/3-phenylpropane,  1 ;  3-dibenzoyl-2-phenylcycZopropane,  and 
1 : 3-dibenzoyl-2-phenylcyc/opropene.  (For  preparation  of  these 
compounds,  see  Kohler  and  Conant,  A.,  1917,  i,  566,  568.) 

The  authors  find  that  the  character  of  the  absorption  is  closely 
related  to  the  form  of  linking  of  the  three  central  carbon  atoms, 
and  distinct  differences  in  the  absorption  spectra  of  the  correspond- 
ing  cyclic,  open-chain,  saturated,  and  olefinic  compounds  are  shown. 
In  each  series  the  cyclic  substance  shows  an  absorption  quite  similar 
to  that  of  its  open-chain  analogue,  but  in  every  case  the  general 
absorption  is  greater.  Evidently  closure  of  the  ring  increases  the 
absorptive  power  of  the  molecule. 

Ring-formation  in  the  cyclo propanes  causes  a  shifting  of  the 
absorption  towards  the  visible  end,  but  to  a  less  extent  than  in  the 
case  of  the  isomeric  ethylenic  compounds.  These  facts  justify  the 
conclusion  that  the  cyclopropane  ring  is  a  centre  of  residual  affinity 
similar  in  character,  but  intermediate  in  quantity  to  that  of  the 
double  linking,  and  as  such  can  form  a  conjugated  system  with  a 
carbonyl  group  in  the  proper  position. 

The  absorption  spectra  of  four  pairs  of  geometrical  isomerides 
have  been  determined;  in  each  pair  the  isomeride  of  lower  m.  p. 
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gave  slightly  greater  general  absorption  and  the  isomeride  of  higher 
m.  p.  the  greater  tendency  toward  selective  absorption.  H.  W. 

Influence  of  Substituents  of  Reactions.  III.  Influence 
of  Substituents  on  the  Colour  of  Benzene  Picrate.  Hartwig 
Franzen  (/.  pr.  Chem.,  1918,  [ii],  98,  67 — 80). — The  problem  has 
been  previously  investigated  in  a  series  of  experiments  on  the  rate 
of  reduction  of  substituted  phenylhydrazines  (A.,  1918,  i,  456); 
as  data  can  only  be  slowly  accumulated  in  this  manner,  the  author 
has  sought  a  more  convenient  method,  and  has  examined  the  ab¬ 
sorption  spectra  of  a  series  of  picrates  of  benzene  and  its  deriv¬ 
atives.  He  is  led  to  the  following  conclusions :  A  relationship  exists 
between  the  influence  of  a  substituent  of  the  first  order  on  the  rate 
of  reduction  of  phenylhydrazine  and  on  the  colour  of  benzene 
picrate;  a  substituent  which  increases  the  rate  of  reduction  of  the 
hydrazine  deepens  the  colour  of  the  picrate.  The  activity  of  the 
substituent  depends  on  the  degree  of  unsaturation  of  the  atom 
united  to  the  ring  carbon  atom ;  depth  of  colour  increases  with  the 
degree  of  unsaturation.  If  the  latter  is  decreased  by  introduction 
of  another  atom,  the  colour  becomes  brighter.  Among  the  picrates 
of  benzene  derivatives  with  substituents  of  the  first  order,  the  meta¬ 
compounds  are  always  the  least  and  the  para-compounds  the  most 
intensely  coloured;  ortho-compounds  occupy  an  intermediate  posi¬ 
tion,  and  are  onlv  slightly  darker  than  the  meta-compounds. 

H.  W. 

Phenomena  of  Luminescence  in  Pyrazoline  Derivatives. 

Fritz  Straus  [with  Carl  Muffat  and  W.  Heitz]  ( Ber 1918,  51, 
1457 — *1477). — See  this  vol.,  i,  41. 

Chemiluminescence.  I.  Lifschitz  ( Helv .  Ghim.  Acta ,  1918, 
1,  472 — 474). — A  preliminary  account  of  work  which  is  not  yet 
completed. 

Organomagnesium  compounds  of  the  type  RMgX  are  very  suit¬ 
able  for  the  study  of  chemiluminescence.  Moeller  (Arch.  Pharmaci 
Chemi9  1914)  has  shown  that  the  phenomenon  only  occurs  with 
aromatic  substances.  It  is  now  found  that  the  difference  between 
the  aromatic  and  aliphatic  compounds  depends  on  the  relative 
stability  of  the  etherates ;  all  ether-free  Grignard  reagents  emit 
light  in  the  presence  of  oxygen  or  nitrous  oxide,  but  not  of  nitric 
oxide,  nitrogen  peroxide,  carbon  dioxide,  and  water.  The  additive 
compounds  of  organomagnesium  substances  with  dimethylaniline  are 
faintly  luminescent  in  oxygen,  but  only  in  the  case  of  aromatic 
derivatives. 

The  thermochemistry  of  the  gradual  addition  of  ether  to  suspen¬ 
sions  of  Grignard's  reagents  in  benzene  has  been  studied.  With 
aliphatic  reagents  the  greatest  development  of  heat  occurs  when  the 
first  two  molecules  of  ether  are  added,  and  very  little  heat  is 
developed  after  the  addition  of  four  molecules;  with  aromatic 
reagents,  on  the  other  hand,  the  greater  part  of  the  heat  is  not 
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developed  until  four  molecules  of  ether  have  been  added,  and 
further  addition  produces  a  still  considerable  effect.  H.  W. 

Light  Scattered  by  Gases  ;  its  Polarisation  and  Intensity. 

The  Hon.  R.  J.  Strutt  (Proc.  Roy.  Soc.,  1918,  [.4],  95,  155 — 176). 
* — The  light  scattered  at  right  angles  by  gases  and  vapours  is  not 
completely  polarised.  The  vibrations  parallel  to  the  existing  beam 
have  always  an  appreciable  intensity,  which  in  ordinary  cases  varies 
from  1*2%  (pentane)  to  14%  (nitrous  oxide)  of  the  intensity  in  the 
perpendicular  direction.  Helium  is  an  outstanding  case,  polarising 
far  less  completely  than  any  other  gas.  The  measurements  give  an 
intensity  in  the  parallel  component  nearly  half  as  great  as  that  in 
the  perpendicular  component.  Theory  indicates  that  this  is  the 
ratio  to  be  expected  if  vibration  in  the  helium  atom  is  limited  to  a 
direction  fixed  within  the  atom,  on  the  assumption  of  random 
orientation  to  the  exciting  light.  Such  an  atom  is  the  antithesis 
of  the  spherical  atom  or  molecule  which  would  give  perfect  polarisa¬ 
tion.  The  intensity  of  scattering  by  the  different  gases  tried  varies 
as  the  square  of  the  refractivity,  within  the  limits  of  experimental 
error.  Saturated  vapours,  even  when  very  dense,  show  no  increase 
of  scattering  power  beyond  what  is  expected  from  the  density. 
If  molecular  aggregates  are  formed  they  are  not  numerous  enough 
to  show  by  this  method.  Liquid  ether  apparently  scatters  about 
seven  times  less  light  than  a  corresponding  mass  of  ether  vapour. 

J.  E.  S. 

Rotation  Dispersion  and  Inversion  of  1-Menthone. 

Hermann  Grossmann  and  Kurt  Brauer  (J.  pr.  Ghem,y  1918,  [ii], 
98,  9 — 66)  — The  rotation  dispersion  of  Z-menthone  has  been  deter¬ 
mined  for  a  large  number  of  solvents  at  20°;  the  specific  rotation 
(for  c  — 5)  varied  from  —13°  to  —25°,  and  from  —35°  to  —60°  in 
red  and  violet  light  respectively.  The  dispersion-coefficient, 
|a]„/[a]r,  lay  between  2T6  and  2’80.  Certain  cZ-menthones  have 
been  obtained  by  inversion  of  Z-menthone  by  concentrated  sulphuric 
acid,  according  to  Beckmann’s  method ;  determination  of  their  dis¬ 
persion-coefficients  proves  that  they  are  not  optical  antipodes  of 
Z-menthone, 

The  rotation  dispersion  of  Z-menthone  after  being  boiled  with 
organic  acids  has  been  investigated  in  the  actual  solutions,  which 
were  found  to  be  dextrorotatory,  and  the  observations  have  been 
confirmed  by  examining  the  rotation  dispersions  of  the  menthones 
separated  from  such  solutions  either  by  water  or  by  distillation.  The 
values  of  [a"|„/[a]D  lav  between  3T2  and  3*67  for  the  solution  and 
between  3*25  and  3*68  for  the  separated  menthone.  Z-Menthone 
remains  lsevorotatory  after  being  boiled  with  acetic  anhydride;  the 
dispersion-coefficient  of  the  dissolved  and  separated  menthone  is 
abnormally  low  (1*73  and  2*01  respectively). 

Z-Menthone  exhibits  mutarotation  when  dissolved  in  formic  acid 
or  bromoform ;  the  inversion  in  concentrated  sulphuric  acid  solution 
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lias  been  polarimetrically  examined,  and  mutarotation  has  been 
observed. 

The  rotation-dispersion  of  Z-menthone  in  alcoholic  potassium 
hydroxide  and  hydrochloric  acid  solution  has  been  investigated ;  the 
rotation  is  immediately  positive,  and  is  unchanged  by  heating.  The 
value  [a]v/[a]r  is  unusually  high,  amounting  to  4*35  or  3*87  for  solu¬ 
tions  and  5*07  or  5*57  for  the  separated  menthones.  When  c^-men- 
thone  is  dissolved  in  alcoholic  potassium  hydroxide,  the  rotation 
falls  noticeably,  thus  differing  from  its  behaviour  in  formic  and 
sulphuric  acids,  in  which  the  rotation  remains  constant. 

The  gradual  inversion  of  Z-menthone  at  its  boiling  point  has  been 
investigated  by  a  study  of  the  rotation  dispersion.  An  instance  of 
abnormal  rotation  dispersion  is  here  encountered,  and  the  occur¬ 
rence  of  a  definite  end-point,  which  is  not  altered  by  protracteb 
heating,  is  established.  The  same  end-point  is  reached  more  rapidly 
if  d-menthone  is  used  as  initial  material.  The  dispersion-coefficients 
at  first  decrease,  then  increase,  and  become  infinitely  great  at  zero, 
and  subsequently  sink  until  the  value  3*47  is  obtained;  this  value  is 
exhibited  by  the  so-called  cZ-menthone. 

The  optical  behaviour  of  d-menthones  has  been  examined  in  a 
number  of  solvents;  the  specific  rotation  is  found  to  be  invariably 
increased  in  solution,  whilst  that  of  Z-menthone  is  depressed.  The 
dispersicn-coefficients  varied  from  3*13  to  3*26. 

The  intr a -molecular  transformation  suffered  by  Z-menthone  when 
heated  appears  to  depend  on  desmotropy,  equilibrium  between  the 
ketonic  and  enolic  forms  being  slowly  attained. 

Inversion  of  Z-menthone  by  various  solvents  is  attributed  to  the 
additive  or  substitutive  action  of  the  latter,  and  the  formation  of 
<7-menthone  is  due  to  a  type  of  Walden  inversion,  this  substance 
being  formed  by  decomposition  of  intermediate  products  which  are 
probably  only  stable  in  solution. 

The  influence  of  solvents  on  the  specific  rotation  of  optically  active 
substances  is  due  to  reactions  occurring  between  solvent  and  solute, 
for  which  the  alteration  in  rotation  is  a  particularly  sensitive  indi¬ 
cator.  H.  W. 

Law  of  Blackening  of  Layers  Sensitive  to  Light.  F.  Halla 
and  A.  Schuller  ( Zeitsch .  physikal .  Chem .,  1918,  93,  173 — 182).— 
In  a  previous  paper  ( Zeitsch .  wiss.  Photochem .,  1912,  ii)  a  rela¬ 
tionship  was  put  forward  between  the  depth  to  which  a  film  sensi¬ 
tive  to  light  is  darkened  by  light  and  the  time  of  exposure.  The 
relationships  are  now  exactly  and  mathematically  formulated. 
The  calculations  are  extended  to  the  case  where  the  film  lies  on  a 
reflecting  base.  The  scattering  of  light  is  insufficient  to  explain 
the  peculiarities  observed  in  the  blackening  curves.  The  reflection 
of  the  base  is  shown  to  change,  not  only  the  depth  of  the  blacken¬ 
ing,  but  also  the  definition  of  the  picture.  J.  F.  S. 

The  Radioactive  Properties  of  the  Mineral  Springs  of 
Colorado.  O.  C.  Lester  (A?ner.  J.< Sci.,  1918,  [iv],  46,  621 — 637). — 
The  emanation  content  of  more  than  100  spring  waters  from  Colorado 
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has  been  measured,  and  also  the  radioactivity  of  numerous  samples 
of  spring  deposits.  A  high  average  activity  of  the  waters  was 
found,  the  most  active  examined  showing  the  highest  activity  of  any 
in  the  United  States  and  surpassed  only  by  a  few  foreign  springs. 
For  five  springs  the  emanation  content  exceeded  100  (curies  x  10~10 
per  litre),  the  highest  being  305,  and  ninety-five  springs  exceeded  10. 
Of  the  latter,  75%  were  in  or  near  metamorphic  and  igneous  forma¬ 
tions,  but  some  of  the  most  active  were  in  sedimentaries.  Thorium 
emanation  was  detected  in  only  one  spring.  No  springs  of  extra¬ 
ordinarily  high  emanation  content  were  found,  and  although  radio¬ 
active  ores  are  abundant  there  are  no  large  springs  found  near 
them.  The  measurements  were  for  the  most  part  carried  out  in  the 
field  by  boiling  out  the  water  by  Boltwood’s  method.  F.  S. 

Thorium-Lead.  Kasimir  Fajans,  F.  Richter,  and  (Frl.)  J. 
Rauchenberger  (Sitzungsber.  Heidelberger  Akad.  IFVss.,  1918, 
pp.  28;  from  Ghem.  Zentr . ,  1918,  ii,  438 — 439), — According  to 
theory,  in  addition  to  ordinary  lead,  there  must  be  at  least  two 
members  of  the  lead  series  with  different  atomic  weights;  on  the  one 
hand,  radium-6?  or  radium-lead,  the  final  product  of  the  uranium- 
radium  series  with  an  atomic  weight  205*94,  and,  on  the  other, 
thorium-lead  (Th-Z)),  the  atomic  weight  of  which  is  calculated  from 
that  of  thorium  to  be  208*08.  Radium-6?  would  be  expected  to 
occur  in  uranium  minerals  free  from  thorium,  whilst  thorium-lead 
must  be  looked  for  in  thorium  minerals  free  from  uranium.  The 
problem  of  isolating  the  latter  is  rendered  difficult  by  the  fact  that 
thorium  minerals  free  from  uranium  do  not  exist,  whilst  those  poor 
in  uranium  are  scarce.  A  mineral  is  unsuitable  for  investigation 
if  it  does  not  contain  at  least  4- — 5  times  as  much  thorium  as 
uranium,  provided  that  thorium-lead  and  uranium-lead  are  either 
completely  stable  elements  or  have  an  approximately  equal  life 
period.  The  lead  content  of  certain  thorium  minerals  appears  to 
point  to  the  conclusion,  however,  that  thorium-lead  is  relatively 
unstable,  thus  adding  to  the  difficulty  of  its  isolation. 

The  authors  have  examined  a  sample  of  thorite  containing  30*10% 
of  thorium,  0*44 — 0*45%  of  uranium,  0*35%  of  lead,  in  addition  to 
unestimated  amounts  of  silica,  iron,  rare  earths,  and  traces  of  bis¬ 
muth.  The  mineral  was  treated  with  fuming  hydrochloric  acid  in 
glass  flasks,  in  which  decomposition  is  effected  far  more  rapidly  than 
in  porcelain  dishes.  The  solution  was  evaporated  to  dryness  and 
the  silica  removed.  Before  precipitation  of  lead  with  hydrogen 
sulphide,  the  ferric  iron  was  reduced  to  the  ferrous  state  by  means 
of  hydroxylamine,  and  subsequent  operations  were  conducted  in  an 
inert  atmosphere.  The  lead  was  precipitated  as  sulphide,  and  con¬ 
verted  first  into  the  chloride  and  then  into  the  sulphate,  of  which 
4  grams  were  obtained.  The  mean  of  three  analyses  (performed  by 
Honigschmid)  gave  as  atomic  weight  207*90  ±0*013.  On  the  sup¬ 
position  that  uranium-lead  and  thorium-lead  are  perfectly  stable 
elements,  the  whole  of  the  lead  separated  from  the  thorite  taken 
should  have  an  atomic  weight  lying  between  the  limits  207*97  and 
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208*00  if  the  atomic  weight  of  thorium  is  taken  as  232*12,  that  of 
helium  as  4*00,  and  that  of  thorium-lead  as  208*08.  When  the 
slight  experimental  and  theoretical  uncertainties  are  taken  into  con¬ 
sideration,  the  agreement  between  the  practical  (207*90)  and  theo¬ 
retical  (208*00)  values  may  be  regarded  as  satisfactory,  and  there 
is  therefore  no  good  reason  for  supposing  that  thorium-lead  is  not 
a  stable  element.  If  the  slight  discrepancy  is  actual,  it  is  probably 
to  be  explained  by  the  presence  of  ordinary  lead  (atomic  weight 
207*2) ;  if,  however,  it  is  to  be  ascribed  to  the  instability  of 
thorium-lead,  the  lower  limit  for  the  half  period  of  the  element 
regarded  as  a  uniform  material  is  calculated  to  be  1*7  x  108  years. 
In  any  case,  the  existence  of  thorium -lead,  obtainable  in  weighable 
amount  and  with  an  atomic  weight  approximating  to  208*0.  is 
placed  beyond  doubt.  H.  W. 

Electrochemical  Behaviour  of  Metals.  A.  Smits  ( Proc . 
K.  Alzad .  Wetensch.  Amsterdam,  1918,  21,  158 — 171). — A  theoreti¬ 
cal  paper,  in  which  the  relationships  and  equilibria  between  metal 
atoms,  ions,  and  electrons  are  considered  in  the  case  of  attackable 
metals  (zinc)  and  non-attackable  metals  (nickel).  These  relationships 
are  considered  with  regard  to  the  potential  difference  between  the 
metals  and  solutions  of  their  ions  and  to  the  action  of  acids  on  the 
metals.  In  the  first  place,  the  consideration  deals  with  equilibrium 
and  velocity  of  the  changes,  both  being  considered  in  connexion 
with  the  Nernst  solution  theory,  and  in  the  second  place  the  rela¬ 
tionships  are  dealt  with  on  the  basis  of  the  phase  rule,  Ax  diagrams 
being  evolved  for  the  case  of  zinc  and  nickel  as  representing  attack¬ 
able  and  non-attackable  electrodes.  «T.  F.  S. 

Passivity  of  Chromium.  III.  A.  H.  W.  Aten  (Proc.  K. 
A  had.  Wetensch .  Amsterdam.,  1918,  21,  138 — 150.  Compare  A., 
1918,  ii,  183,  193). — -A  theoretical  paper,  in  which  the  reasons  for 
the  activation  of  passive  chromium  by  cathodic  polarisation  are 
discussed.  J.  F.  S. 

Activation  of  Carbon  Monoxide  by  Metallic  Copper,  the 
Generator  Gas  cell  and  the  Electromotive  Activation  of 
Alkali  Formates.  K.  A.  Hofmann  ( Ber .,  1918,  51,  1526 — 1537). 
— The  author’s  discovery  (this  vol.,  ii,  23)  that  carbon  monoxide 
in  the  presence  of  oxygen  is  rapidly  oxidised  to  carbon  dioxide  at 
the  ordinary  temperature  at  a  copper  surface  moistened  with  an 
alkali  hydroxide  has  enabled  him  to  realise  the  generator  gas-cell, 
O  I  Cu  I  alkali  I  Cu  f  CO,  and  the  drawbacks  common  to  most  of  such 
cells  have  been  overcome  (subject  of  a  censored  patent).  The 
E.M.F.  (CO — >-  C02)  is  found  to  be  1*32  volts  at  20°,  which  com¬ 
pares  well  with  the  value  1*343  volts  at  17°,  calculated  by  Nernst 
and  von  Wartenberg  from  the  dissociation  of  carbon  dioxide.  The 
present  paper  deals  with  the  purelv  scientific  aspect  of  the  problem  . 
It  is  shown  that  the  activation  of  the  carbon  monoxide  is  not  due  to 
the  formation  of  an  alkali  formate.  The  suggestion  is  made  that 
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a  labile  «soformate,  OH*OOK,  is  produced;  its  formation  is  only 
minimal  at  the  ordinary  temperature  when  carbon  monoxide  and  an 
alkali  alone  are  present,  but  is  stimulated  in  the  presence  of  copper. 

C.  S. 

Dissociation  of  Strong  Electrolytes .  Niels  Bjerrum  ( Zeitsch . 
Elektrochem .,  1918,  24,  321—328).' — A  theoretical  paper,  wherein 
an  hypothesis  is  developed  according  to  which  the  strong  electrolytes 
are  completely  dissociated.  Because  of  the  electrical  forces  between 
the  ions,  these  electrolytes  exhibit  decreasing  osmotic  pressure,  con¬ 
ductivity,  and  activity  with  increasing  ion  concentration.  These 
decreases  can  be  expressed  by  means  of  three  numerical  coefficients. 
A  thermodynamic  relationship  between  the  activity  and  osmotic 
coefficients  is  developed  and  an  approximate  formula  for  the  activity 
coefficient  is  worked  out.  The  activity-coefficient  possesses  consider¬ 
able  chemical  interest,  and  methods  are  outlined  by  means  of  which 
it  may  be  determined,  and  in  this  connexion  it  is  shown  that  the 
so-called  neutral  salt  action,  the  anomalies  of  strong  electrolytes, 
and  the  catalytic  action  of  undissociated  molecules  only  occur 
because  the  conductivity-coefficient  has  been  used  in  calculations 
where  more  accurately  the  activity -coefficient  should  have  been 
employed.  J.  F.  S. 

Ionic  Migration  in  Liquid  Crystals  of  Hydrated  Am 
monium  Oleate.  O.  Lehmann  (Ann.  Physik .,  1918,  fiv],  57, 
244—256). — The  changes  effected  in  the  appearance  of  liquid 
crystals  of  hydrated  ammonium  oleate  under  potential  differences 
of  0 — 100  volts  have  been  studied  microscopically  and  with  the  aid 
of  crossed  nicols.  The  liquid  crystal  was  contained  in  a  capillary 
of  0*06  cm.  diameter,  and  contact  made  with  two  platinum  elec¬ 
trodes  by  means  of  a  drop  of  ammonia  solution  saturated  with  am¬ 
monium  chloride.  The  appearance  at  the  electrodes,  using  various 
potentials,  is  described,  and  it  is  shown  that  the  main  cause  of 
the  observed  phenomena  is  the  re-formation  of  the  hydrate  of  am¬ 
monium  oleate  from  the  ions  which  have  migrated  from  the  tube, 
and  the  taking  up  of  these  by  the  molecules  present.  «T.  F.  S. 

Mechanism  of  Cathodic  Metal  Separation.  V.  Kohlschutteu 
and  E.  Vuilleumier  (Zeitsch.  Elehtrochem 1918,  24,  300 — 321). 
— The  electrolytic  deposition  of  nickel  from  various  solutions  and 
under  a  series  of  different  conditions  has  been  studied  with  the 
object  of  finding  an  experimental  connexion  between  the  chemical 
polarisation  and  the  form  of  electrolytically  deposited  metals.  To 
ascertain  this,  the  characteristic  internal  tension,  which  electrolytic 
nickel  possesses,  was  investigated  by  depositing  the  metal  on  a 
platinum  sheet  and  following  the  bending  of  the  sheet.  By  this 
means  it  is  shown  that  from  the  first  moment  the  deposit  undergoes 
a  contraction  which  increases  with  further  deposition.  Conse¬ 
quently  two  processes  must  occur  successively :  first  the  formation 
of  a  film  on  the  cathode,  followed  by  a  contraction  of  the  film. 
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When  the  nickel  is  dissolved  from  such  a  contracted  cathode  the 
metal  of  the  cathode  returns  to  its  original  form.  Consequently, 
the  amount  of  bending  corresponds  with  an  equilibrium  position, 
and  the  observation  of  the  bending  with  time  under  stated  condi¬ 
tions  leads  to  characteristic  curves.  The  process  is  dependent  on 
the  current  density,  and  the  composition  of  the  electrolyte.  It  is 
strongly  influenced  by  the  addition  of  other  substances  to  the  elec¬ 
trolyte,  and  is  less  in  solutions  which  cause  an  evolution  of  hydro¬ 
gen,  and  also  when  the  deposit  is  fine  grained.  When  an  already 
bent  cathode  is  charged  with  hydrogen  it  straightens  out  again,  but 
if  the  current  is  interrupted  at  this  stage,  the  hydrogen  is  set  free 
and  the  cathode  takes  up  its  original  bent  form.  In  solutions  which 
do  not  evolve  hydrogen  the  contraction  occurs  in  jumps,  which 
have  the  characteristics  of  delayed  effects.  The  whole  effect  prob¬ 
ably  is  due  to  the  fact  that  the  metal  is  at  first  deposited  in  a 
highly  disperse  form,  and  then  the  particles  sinter  with  the  forma¬ 
tion  of  a  denser  material.  This  probably  occurs  along  with  the 
formation  of  a  gas  layer  on  the  cathode,  which  plays  the  part  of  a 
dispersion  medium.  Since  the  electrolytic  solution  pressure  of  the 
highly  disperse  form  is  necessarily  greater  than  that  of  the  denser 
metal,  this  view  explains  the  increase  in  the  deposition  potential 
above  that  of  the  ordinary  metal.  J.  F.  S. 

The  lt  Curie  Point”  of  Pure  Iron  and  Ferrosilicon. 

A.  Sanfourche  (Compt.  rend.,  1918,  167,  683 — 865). — It  was 
shown  by  Curie  that  at  about  1280°  the  magnetic  property  of  iron 
was  suddenly  increased,  in  the  ratio  of  about  3  to  2,  and  he  termed 
this  state  of  iron  between  1280°  and  its  melting  point,  5.  Pure  iron 
prepared  by  the  author  melted  at  1515°.  and  when  slowly  cooled  its 
magnetic  property  suddenly  changed  at  1310°,  whilst,  on  re-heating 
the  iron,  the  break  in  the  curve  occurred  at  1365°.  This  critical 
point  is  the  “  Curie  point,”  A4.  The  temperature  at  which  it  is 
shown  is  rapidly,  though  slightly,  lowered  by  the  addition  of  silicon 
in  amounts  up  to  1%  (1281°) ;  above  that  amount  the  magnetic 
change  is  smaller,  and  with  amounts  of  silicon  in  excess  of  2*5% 
(1195°)  is  no  longer  perceptible.  C.  A.  M. 

A  Relation  between  Boiling*  Points  at  One  Atmosphere 

and  in  a  li  Vacuum.”  W.  P.  Jorissen  (Zeitsch.  cinorg.  Chem ., 
1918,  104,  157^ — 162). — Since  the  critical  temperature  of  any  sub¬ 
stance  is  approximately  equal  to  twice  the  boiling  temperature 
(absolute)  in  a  vacuum  (20  mm.)  and  to  1*55  times  the  boiling  tem¬ 
perature  at  atmospheric  pressure,  it  follows  that  the  ratio  of  the 
two  boiling  temperatures,  Tm  ITin])/T(1  atm.>  is  a  constant,  equal  to 
0*78.  This  ratio  is  shown  to  be  constant  for  a  large  number  of 
substances,  both  organic  and  inorganic.  The  constancy  of  the  ratio 
can  be  deduced  from  van  der  Waals’s  vapour  pressure  formula  and 
from  the  results  of  a  number  of  independent  workers.  E.  H.  R. 
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Latent  Heat  of  Fusion  as  the  Energy  of  Molecular  Rotation. 

Kotaro  Honda  ( Sci .  Rep.  Tohukii.  Imp.  Univ .,  1918,  7,  123 — 130). 
— A  theoretical  paper,  in  which  the  author  develops  the  equation 
w\ jTm— nETnJ2 Tm,  in  which  Tm  is  the  melting  point  in  absolute 
degrees,  E  is  the  molecular  energy  belonging  to  each  degree  of 
freedom  of  the  molecules,  and  n=  2  or  3.  This  equation  is  tested 
by  evaluating  both  sides  and  comparing  the  results  for  a  number  of 
elements.  The  equation  is  based  on  the  assumption  that  during 
melting  very  little  energy  is  required  for  internal  or  external  work, 
and  the  numerical  results  show  that  for  elements  of  group  I  this 
assumption  is  fully  justified.  In  the  case  of  a  second  group  of 
elements  which  includes  bismuth,  tin,  iodine,  gallium,  bromine,  and 
chlorine,  the  values  of  wX jTm  are  much  greater  than  those  for 
nETm]2Tm.  In  the  case  of  compounds,  agreement  between  the  two 
sides  of  the  equation  can  be  obtained  if  n  is  taken  as  larger  than  2, 
that  is,  if  the  molecules  have  more  than  two  degrees  of  freedom  for 
rotation.  This  implies  that  compounds  have  a  molecular  structure 
both  in  the  liquid  and  solid  states.  J.  F.  S. 

The  Course  of  the  Values  of  a  and  b  for  Hydrogen  at 
Different  Temperatures  and  Volumes.  III.  and  IV.  J.  J. 

van  Laar  ( Proc .  K.  Akad.  W etensch.  Amsterdam ,  1918,  21,  1 — 15, 
16 — 25.  Compare  A.,  1918,  ii,  185,  291). — Theoretical  papers,  III. 
continuing  the  discussion  of  the  pressure— volume  relations  in  rela¬ 
tion  to  the  variability  of  a  and  5,  whilst  in  IV.  the  value  of  a  below 
the  limiting  temperature  is  discussed.  A  series  of  mathematical 
addenda  to  the  previous  papers  are  added.  J.  F.  S. 

Relationships  between  Absolute  Temperatures  and  the 
Corresponding  Absolute  Pressures  of  Moist  Vapours.  O. 

Venator  ( Zeitsch .  physikal.  Chem .,  1918,  93,  242 — 244). — A  short, 
critical  discussion  of  the  van  der  Waals’s  equation  and  its  corol¬ 
laries.  It  is  shown  that  the  value  of  a  is  a  variable  one,  having 
minima  at  the  absolute  zero  and  at  the  critical  temperature,  and 
increasing  to  a  maximum  as  the  temperature  is  raised  or  lowered 
respectively.  J.  F.  S. 

Raoul  Pictet’s  Equation  of  Condition  for  Moist  Vapours. 

O.  Venator  ( Zeitsch .  physikal .  Chem.,  1918,  93,  245 — 246.  See 
preceding  abstract). — A  criticism  of  Pictet’s  equation  of  condition 
for  moist  vapours.  It  is  shown  that  this  equation  may  be  expressed 
in  the  form  of  the  van  der  Waals’s  equation,  and  further  that 
neither  of  these  equations  supplies  the  needs  of  the  physico¬ 
chemical  technology.  J.  F.  S. 

Relationship  between  Absolute  Temperature  and  Absolute 
Pressure  in  Kilograms  per  Square  Cm.  for  Moist  Vapours. 

O.  Venator  ( Zeitsch .  physikal.  Chem,.,  1918,  93,  247 — 249.  See 
preceding  abstracts). — The  author  deduces  from  the  van  der  Waals’s 
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equation  the  expression  «  — (2’*  /T  —  l)/(log  pk  in  which  Tk 

is  the  absolute  critical  temperature,  pi-  the  corresponding  pressure 
in  kg./sq.  cm.,  T  any  temperature  between  Tk  and  the  absolute 
zero,  p  tne  pressure  corresponding  with  T.  J.  F,  S. 

Negative  Adsorption.  L.  Berczellek  ( Biochem .  Zeitsch 
1918,  90,  290 — 293). — Negative  adsorption  was  observed  in  experi¬ 
ments  with  starch  as  adsoroent  with  both  lactose  and  maltose.  With 
coagulated  albumin,  negative  adsorption  was  observed  with  dextrose, 
lactose,  maltose,  and  sucrose.  S.  B.  S. 

Dissociation  of  Salicylic  Acid.  B.  Orthner  [Zeitsch. 
physikal.  Chem.,  1918,  93,  220 — 235). — Salicylic  acid,  when  heated 
at  200°  under  pressures  of  from  10  cm.  to  120  cm.  of  mercury  is 
dissociated  into  phenol  and  carbon  dioxide  to  the  extent  of  98 — 82%. 
The  decrease  in  dissociation  with  pressure  is  shown  to  be  in  accord 
with  the  law  of  mass  action.  J.  F.  S. 

Reversal  of  the  Dissociation  of  Salicylic  Acid.  R. 

Orthner  ( Zeitsch .  physikal.  Chem.,  1918,  93,  236 — 239.  See  pre¬ 
ceding  abstract). — The  dissociation  of  salicylic  acid  at  200°  has  been 
measured  at  various  pressures  of  phenol  and  carbon  dioxide. 
It  is  shown  that  just  as  the  dissociation  of  salicylic  acid 
follows  the  law  of  mass  action,  so  the  reversal  of  the  dissociation  by 
these  substances  is  strictly  in  keeping  with  the  requirements  of  the 
mass  action  law.  J.  F.  S. 

[Dissociation  of  Salicylic  Acid.]  Emil  Baur  [Zeitsch. 
physikal.  Chem.,  1918,  93,  240 — 241.  See  preceding  abstracts). — 
A  theoretical  explanation  of  some  of  the  points  arising  out  of  the 
previous  papers.  J.  F.  S. 

Thickness  of  the  Capillary  Layer  of  Carbonic  Acid. 

G.  Barker  ( Zeitsch .  physikal.  Chem,,  1918,  93,  154 — 172). — A  theo¬ 
retical  paper,  in  which  methods  of  calculating  the  thickness  of  the 
capillary  layer  are  deduced.  These  methods  are  then  applied  to  the 
case  of  carbon  dioxide.  Making  use  of  formulae  previously  pub¬ 
lished  (A.,  1916,  ii,  553),  the  equation  e—  —  A  j (v  +  j8)  +  /(£)  is 
deduced  for  calculating  the  energy  of  the  homogeneous  phases.  In 
this  equation  A  represents  an  arbitrary  temperature  function.  The 
equation  is  arrived  at  by  neglecting  a  small  factor  of  a  general 
equation,  and  a  correction  to  compensate  for  this  is  applied  to  the 
resulting  energy  value.  From  the  same  original  formula  the  value 
of  the  thickness  of  the  capillary  layer,  is  calculated  from  the  equa¬ 
tion  —  4T-[d(H j^T)/ dt]  =  p2)ri  +  _2{€3  — (e1  +  G2)/2}(p1+ p2)2  ; 

this  equation  may  be  integrated  and  the  integration  constant  evalu¬ 
ated,  since  —  O  at  the  critical  temperature.  A  third  method 

of  calculating  the  thickness  of  the  capillary  layer  is  afforded  by 
means  of  the  equation  t^  =  H /  [py  - pT  where  px  is  the  vapour  pres¬ 
sure  and  pT  the  pressure  in  the  long  direction  of  the  capillary  layer. 
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As  mean  values  for  carbon  dioxide,  by  all  three  methods,  the  follow¬ 
ing  are  obtained  for  £ : 


t .  —30°.  -10°.  0°.  10°.  20°.  25°.  30°. 

f  .  1-46  1*72  1-91  2-21  3*51  7*06  26-1  fxfi 


The  differences  between  the  values  calculated  by  the  different 
methods  do  not  constitute  an  objection  to  the  present  theory,  but 
are  due  to  the  differences  of  the  equation  of  condition  used. 

J.  F.  S. 

The  Diffusion  of  Electrolytes  into  Jellies.  I.  The 
Relationship  between  the  Distance  of  Diffusion  and  the 
Concentration.  Otto  von  Forth  and  Franz  Bubanovic  ( Biochem . 
Zeitsch.,  1918,  90,  265 — 287). — Chlorides  were  allowed  to  diffuse 
into  gelatin  jellies  containing  silver  nitrate,  and  the  rate  of 
diffusion  could  thus  be  measured  by  the  silver  chloride  precipitate. 
If  d~t he  distance  of  diffusion  and  &  — concentration,  it  was  found 
that  after  a  time  t,  d~mtlkn,  where  m  and  n  are  constants.  The 
constants  vary  with  the  properties  of  the  jellies,  n  has  the  same 
value  for  the  same  jelly  when  different  electrolytes  are  used.  It 
has  been  found  to  vary  between  0*10  and  0*31.  S.  B.  S. 

Dialysers  made  from  Colloidal  Membranes.  L.  Berczellek 
(Biochem.  Zeitsch 1918,  90,  302 — 304).- — Some  remarks  on  the 
adsorption  of  iodine  by  collodion  membranes,  and  the  alteration 
of  the  permeability  of  the  membranes  according  to  whether  they 
are  treated  with  water  when  the  organic  solvent  is  still  in  them  or 
they  are  nearly  freed  therefrom.  S.  B.  S. 

Colloid  Chemistry  and  its  Industrial  Application.  F.  G. 

Donnan,  W.  C.  McC.  Lewis,  E.  F.  Armstrong,  and  A.  S.  Shorter 
{Bey.  Brit.  Assoc.,  1917,  20 — 105). — The  first  report  of  the  com¬ 
mittee  appointed  to  compile  information  regarding  the  advances 
made  in  capillary  and  colloid  chemistry  with  special  reference  to 
industrial  processes.  The  various  branches  of  the  subject  have 
been  dealt  with  by  specialists,  and  the  following  are  included  in 
the  report:  (1)  viscosity  of  colloids,  3  pp.,  Emil  Hatschek; 
(2)  colloid  chemistry  of  tanning,  15  pp.,  H.  R.  Procter;  (3)  general 
review  and  bibliography  of  dyeing,  19  pp.,  P.  E.  King;  (4)  colloid 
chemistry  in  the  fermentation  industries,  3  pp.,  Adrian  J.  Brown; 
(5)  caoutchouc,  5  pp.,  Henry  P.  Stevens;  (6)  colloid  chemistry  of 
starch,  gums,  hemicelluloses,  albumin,  casein,  gluten,  and  gelatin, 
32  pp.,  H.  B.  Stocks;  (7)  colloids  in  the  setting  and  hardening 
of  cements,  4  pp.,  C.  H.  Desch;  (8)  nitrocellulose  explosives  from 
the  point  of  view  of  colloidal  chemistry,  2  pp.,  E.  R.  Chrystall; 
(9)  celluloid  from  the  standpoint  of  colloidal  chemistry,  2  pp., 
E.  R.  Chrystall.  Very  full  bibliographies  are  included  in  each  of 
the  sections.  J.  F.  S. 

Influence  of  Filtration  on  Hydrosols.  Tadeusz  Malarski 
( Kolloid  Zeitsch.,  1918,  23,  113 — 122). — The  effect  of  filtration  on 
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hydrosols  of  ferric  hydroxide  and  silver,  both  alone  and  in  the 
presence  of  electrolytes,  has  been  determined  by  measuring  the 
rate  of  motion  towards  the  electrodes  in  an  electric  field.  The 
experiments  show  that  filtration,  through  filter-paper,  fat-free 
cotton,  glass  wool,  and  sand  has  a  very  marked  effect  on  the  rate 
of  motion  of  positive  hydrosols  and  also  on  negative  hydrosols  the 
charge  of  which  has  been  reduced  or  changed  by  the  addition  of 
electrolytes.  This  phenomenon  is  explainable  by  the  theory  of 
contact  electrification.  By  successive  filtration  of  ferric  hydroxide 
sol  through  filter-paper,  the  potential  difference  of  the  double 
layer  is  diminished,  and  consequently  the  velocity  in  an  electric 
field  is  also  diminished ;  repeated  filtration  will  reduce  the  potential 
difference  to  zero  and  finally  change  the  sign  of  the  charge.  Solu¬ 
tions  of  silver  which  have  been  treated  with  aluminium  sulphate 
so  that  macroscopic  particles  are  visible  on  filtration  become  stable 
for  weeks.  This  is  to  be  explained  by  the  retention  of  the 
aluminium  ion  by  the  filter-paper.  J.  F.  S. 

Spontaneous  Transformation  to  a  Colloid  State  of 
Solutions  of  Odorous  Substances  by  Exposure  to  Ultra¬ 
violet  Light.  H.  Zwaardemaker  and  F.  Hogewind  ( Proc .  K . 
Akad .  W etensch.  Amsterdam,  1918,  21,  131 — 137). — A  number  of 
solutions  of  odorous  substances  in  water,  glycerol,  or  paraffin  are 
found  after  keeping  for  several  weeks  to  have  passed  into  the 
colloidal  condition.  The  action  is  much  more  rapid  in  daylight 
than  in  the  dark,  whilst  in  the  presence  of  ultra-violet  light  the 
action  is  still  more  rapid;  in  the  case  of  many  substances  the 
transformation  only  occurs  in  the  presence  of  ultra-violet  light. 
The  colloid  particles  are  shown  to  be  negatively  charged.  Among 
the  substances  examined,  the  following  in  decreasing  order  show 
a  marked  Tyndall  cone:  (1)  in  water  solution:  eugenol,  cresol, 
guaiacol,  carvacrol,  citral,  cumidine,  thymol,  and  hypnone;  (2)  in 
glycerol  solution :  eugenol,  safrole,  cresol,  nitrobenzene,  and 
apiole;  (3)  in  paraffin  solution:  aniline,  eugenol-  and  cumidine. 

J.  F.  S. 

Amphoteric  Colloids.  I.  Chemical  Influence  of 
Hydrogen-ion  Concentration.  J.  Loeb  (J.  Gen .  Physiol ., 

1918,  1,  39 — 60;  from  Physiol.  Abstr.,  1918,  3,  406). — At  its 
isoelectric  point,  gelatin  is  undissociated.  In  acid  solution,  it 
forms  cations  only;  in  alkaline  solutions,  anions  only.  On  the 
acid  side  of  the  isoelectric  point,  amphoteric  colloids  can  combine 
only  with  anions  of  neutral  salts ;  on  the  alkaline  side,  only  with 
cations.  At  the  isoelectric  point,  an  amphoteric  colloid  cannot 
combine  with  either  the  cation  or  the  anion  of  a  neutral  salt. 

H.  W.  B. 

Inversion  of  Sucrose  by  Colloidal  Silicic  Acid.  Albert 
Mary  and  Alexandre  Mary  (Compt.  rend.,  1918,  167,  644 — 646). 
— Colloidal  silicic  acid,  prepared  by  the  action  of  hydro- 
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chloric  acid  on  sodium  silicate  solutions  and  subsequent  dialysis, 
hydrolyses  sucrose  fairly  rapidly.  The  activity  of  the  dialysed 
solutions  begins  to  diminish  after  a  period  deoending  on  the  con¬ 
centration  of  the  colloid ;  8%  solutions  retain  their  full  activity  for 
five  to  six  hours,  and  1*5%  solutions  for  several  months.  Feeble 
hydrolvsing  power  is  exhibited  also  by  solutions  which  have  not 
been  dialysed,  but  rendered  faintly  alkaline  with  sodium  hydrogen 
carbonate  solution ;  for  these  solutions  there  is  an  optimal  tempera¬ 
ture  below  100°,  varying  according  to  the  conditions,  such  as  con¬ 
centration  of  electrolytes.  Coagulation  of  such  solutions,  whether 
spontaneous  or  accelerated  by  heating,  is  associated  with  loss  of 
hydrolytic  activity.  If  non-dialysed  solutions  are  rendered  faintly 
alkaline  with  sodium  silicate  solution  instead  of  sodium  hydrogen 
carbonate,  they  show  a  higher  inverting  power,  and  heating  neither 
produces  coagulation  nor  destroys  their  activity. 

The  conclusion  is  drawn  that  hydrolytic  activity  is  a  function 
of  the  degree  of  dispersion  of  the  colloid,  and  that  rise  in  tempera¬ 
ture  increases  the  activity  (as  in  the  case  of  acid  hydrolysis')  but 
eventually  produces  changes  in  the  degree  of  dispersion,  culmin¬ 
ating  in  coagulation,  which  set  a  limit  to  the  increase.  The 
optimal  temperature  observed  in  inversion  by  colloidal  metals  and 
bv  invertase  is  probably  to  be  accounted  for  on  similar  1 firms. 

J.  H.  L. 

Equilibrium  between  Carbon  Monoxide,  Carbon  Dioxide, 
Sulphur  Dioxide,  and  Free  Sulphur.  J.  B.  Fergusson  ( J . 
Amer.  Chem.  Soc.y  1918,  40,  1626 — 1644,  1900). — The  reaction 
CO-f  JS02  ^  COo  +  JSo  has  been  studied,  and  the  equilibrium 
constants  at  1000°  and  1200°  have  been  determined.  The  experi¬ 
ments  were  made  by  the  “stream”  and  “semi-stream”  methods 
both  with  and  without  contact  substances.  As  contact  substances, 
broken  porcelain  and  platinised  porcelain  were  used.  It  is  shown 
that  in  all  probability  small  quantities  of  carbonyl  sulphide  are 
also  formed.  The  experimental  data  have  been  used  to  calculate  the 
thermodynamic  constants  of  the  reaction  and  the  free  energy  equa¬ 
tions  of  this  reaction,  and  also  of  the  formation  of  sulphur  dioxide 
from  its  elements.  J.  F.  S. 

Influence  of  Substitution  in  the  Components  of  Binary 
Solutions  Equilibria.  XII.  Binary  Solutions  Equilibria 
between  Acid  Amides  and  Phenols  and  their  Derivatives. 

Robert  Kremann  and  Alois  Auer  ( Monatsh 1918,  39, 
441 — 493). — Fusion  and  solidification  curves  have  been  prepared 
for  the  following  binary  mixtures:  (1)  acetamide  with  the  three 
nitrophenols,  (2)  benzamide  with  the  three  nitrophenols,  (3)  acet¬ 
amide  and  salicylic  acid,  (4)  benzamide  and  the  three  hydroxy- 
benzoic  acids,  (5)  acetamide  and  the  three  dihydroxybenzenes,  and 
(6)  benzamide  with  the  three  dihydroxybenzenes.  Acetamide  and 
o-nitrophenol  form  no  compounds,  but  a  simple  eutectic  at  41*2° 
with  ca.  5%  of  acetamide.  Acetamide  forms  compounds  with  equi- 
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molecular  quantities  of  both  m~  and  p-nitrophenol,  which  melt  at 
51*5°  and  96*1°  respectively.  Benzamide  and  o-nitrophenol  form 
no  compounds,  but  a  simple  eutectic,  m.  p.  41  *8°,  with  5%  benz- 
amide.  Benzamide  and  ^-nitrophenol  form  an  equimolecular  com¬ 
pound,  m.  p.  97’2°.  Acetamide  and  salicylic  acid  form  a  com¬ 
pound  in  the  proportion  of  two  molecules  of  the  former  to  one  of 
the  latter,  m.  p.  108°,  and  a  further  compound  in  equimolecular 
quantities,  m.  p.  116°.  Benzamide  and  pdiydroxybenzoic  acid 
form  a  compound  in  equimolecular  proportions,  and  also  one  with 
three  molecules  of  benzamide  to  one  molecule  of  p-hydroxybenzoic 
acid.  Acetamide  and  quinol  form  an  equimolecular  compound, 
m.  p.  101°;  resorcinol  and  acetamide  form  a  compound  with 
two  molecules  of  the  latter  to  one  of  the  former  compound, 
m.  p.  37 ’5°.  Benzamide  and  quinol  form  a  compound  of  two  mole¬ 
cules  of  the  former  to  one  of  the  latter,  m.  p.  103*8;  an  equimole¬ 
cular  compound,  in.  p.  88*1°,  is  formed  between  resorcinol  and 
benzamide.  J.  F.  8?. 

Formation  and  Decomposition  of  Phloroglucinolcarb- 
oxylic  Acid.  G.  Piazza  ( Zeitsch .  physikal.  Chem .,  1918,  93, 
183 — 219). — The  equilibrium  constant  of  the  decomposition  of  the 
potassium  salt  of  phloroglucinolcarboxylic  acid,  according  to  the 
equation  C6H2(0H)3*C02K  4*  H20  ^  KHC03  + C6H3(OH)3,  has 
been  determined  by  titration  with  standard  acid,  using  fluorescein 
as  indicator,  and  taking  as  the  end  of  the  titration  that  point  at 
which  the  fluorescence  just  disappeared.  The  velocity  of  form¬ 
ation  and  decomposition  of  potassium  phloroglucinolcarboxylic  acid 
has  been  determined  at  50°.  The  course  of  the  reaction  was 
followed  by  the  refraction  of  a  beam  of  light,  and  was  observed  by 
means  of  a  Lowe's  interferometer.  The  velocity  of  decomposition 
was  also  followed  by  titration  and  by  electrical  conductivity 
measurements.  Contrary  to  the  usually  observed  behaviour,  it  is 
shown  that  the  formation  occurs  much  more  slowly  than  the 
decomposition.  J.  F.  S. 

The  Inflammation  of  Mixtures  of  Methane  and  Air  in 
a  Closed  Vessel.  Richard  Vernon  Wheeler  (T.,  1918,  113, 
840—859). 

Hydrolysis  of  Ethyl  Acetate  by  Alcoholic  Sodium 
Hydroxide .  Rud.  Wegscheider  and  (Frl.)  Lilly  Ripper 
( Monatsh 1918,  39,  325 — 373). — The  hydrolysis  of  ethyl  acetate 
by  solutions  of  sodium  hydroxide  in  alcohol  has  been  studied  at 
25°.  The  hydrolysis  occurs  according  to  the  equation  dxfdt  = 
[ester][NaOH][OT2911(l  —  a)  +  0*05710a],  in  which  a  is  the  degree 
of  dissociation  of  the  base  calculated  from  the  dissociation  con¬ 
stant.  The  undissociated  molecules  of  the  base  hydrolyse  more 
rapidly  than  the  ions.  If  all  the  products  remain  in  solution,  the 
reaction  follows  the  equation  for  second-order  reactions,  but  with 
a  concentration  of  sodium  hydroxide  above  0*38,  the  reaction  takes 
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place  more  rapidly  than  the  equation  demands.  The  addition  of 
sodium  acetate  increases  the  velocity  of  the  hydrolysis.  This 
depends  on  the  total  sodium  concentration  of  the  solution.  The 
falling  off  of  the  velocity,  which,  according  to  the  theory,  ought  to 
take  place  on  account  of  the  precipitation  of  sodium  acetate,  is  so 
small  as  to  be  unrecognisable  in  this  case.  With  increasing  water 
concentration,  the  velocity  increases  very  rapidly.  If  the  sodium 
hydroxide  solution  is  prepared  by  adding  sodium  to  the  alcohol, 
and  the  water  content  is  so  small  that  the  whole  of  the  sodium  is 
not  converted  into  hydroxide,  then  the  velocity  is  very  small  and 
the  reaction  does  not  occur  according  to  the  equation  for  reactions 
of  the  second  order.  This  is  probably  because  the  hydrolysis  is 
effected  by  the  sodium  hydroxide,  and  not  by  the  sodium  ethoxide. 
When  sodium  hydroxide  is  dissolved  in  concentrated  methylated 
spirit,  a  considerable  contraction  occurs.  Experiments  on  the 
water  content  to  determine  the  equilibrium  conditions  between 
alcohol,  sodium  acetate,  and  its  trihydrate  at  25°  led  to  no  definite 
result,  but  point  to  the  fact  that  a  water  content  of  4—5%  is 
necessary.  J.  F.  S. 

The  Relative  Activity  of  certain  Alkyl  Iodides  with 
Sodium  a-Naphthoxide  in  Methyl  Alcohol.  Henry  Edward 
Cox  (T.,  1918,  113,  821—824). 

Preparation  of  Catalytically  Active  Substances.  Frieda 
Muller  (D.P.-P.  307380;  from  Ghem.  Zentr.,  1918,  ii,  492 — -493). 
— Werner’s  salts  [that  is,  the  double  salts  of  the  heavy  metals  and 
complex  salts  described  by  Werner  (Neuere  Auschauungen  auf  dem 
Gebiete  der  organischen  Chemie ,  1913)]  are  heated  with  exclusion 
of  air  at  a  temperature  not  exceeding  that  at  which  the  catalyst 
is  intended  to  be  used.  Heating  may  occur  in  a  current  of 
nitrogen  or  in  a  vacuum;  if  the  product  is  to  be  used  as  catalyst 
for  reaction  between  gases,  the  heating  may  take  place  in  an  atmo¬ 
sphere  of  one  or  all  of  the  gases.  Previous  to  heating,  the  sub¬ 
stance  may  be  distributed  over  carriers,  such  as  clay  or  asbestos. 
For  reactions  between  liquids  and  gases,  the  heating  may  proceed 
in  the  liquid  after  the  salt  has  been  dissolved,  suspended,  or 
emulsified.  In  many  cases,  it  is  necessary  to  heat  under  pressure. 
A  catalyst  from  potassium  chromicyanide  at  300°  gave  15%  of 
ammonia  at  300°  and  120  atmospheres.  Ammonia  undergoes 
quantitative  combustion  in  the  presence  of  the  product  from  luteo- 
chromium  ferricvanide  at  300°.  Ammonium  ferrimolvbdate  when 
heated  at  400°  in  an  atmosphere  of  nitrogen  and  hydrogen  yields 
a  loose,  black  powder  which  yields  19%  of  ammonia  at  160  atm. 
and  400°.  Ammonium  sodium  cobalticyanide  is  converted  by 
ignition  at  700°  in  nitrogen  into  a  very  porous,  black  catalyst  for 
the  synthesis  of  ammonia.  Carbonatopentaminocoba.lt  nitrate  is 
heated  at  420°  in  a  current  of  nitrogen  and  hydrogen  for  the  pre¬ 
paration  of  a  catalyst.  TJp  to  8%  of  formaldehyde  could  be 
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obtained  from  methane  and  oxygen  at  150°  by  use  of  a  catalyst 
from  croceocobalt  nitrate  (heated  in  nitrogen  at  150°).  The  catalyst 
from  nitratopurpureocobalt  nitrate  is  useful  in  the  synthesis  of 
ammonia.  Indole  is  formed  by  hydrogenation  of  methyl  o-tolu- 
idine  in  the  presence  of  the  catalyst  from  hexaquochromi-acetate. 
Borneol  is  converted  into  camphor  in  the  presence  of  a  product 
from  hexaquochromi-propionate.  A  catalyst  from  cobalt  hydroxo- 
nitrite  brings  about  the  quantitative  oxidation  of  sulphur  dioxide 
to  sulphur  trioxide  by  an  excess  of  oxygen.  H.  W. 

Hydrogenation  and  Dehydrogenation  of  Carbon  Com¬ 
pounds  with  the  Aid  of  Catalysts.  Badische  Anilin-  & 
Soda-Fabkik  (D.R.-P.  307580,  307989;  from  Chem.  Zentr.,  1918, 
ii,  573,  693). — The  conversion  of  organic  compounds  or  of  oxides 
of  carbon  into  hydrogenated  substances  can  be  effected  at  relatively 
very  low  temperatures  if  contact  agents  are  used  which,  in  addition 
to  the  catalysing  metal  (metals  of  the  platinum-palladium  group 
are  excepted),  contain  oxides  of  the  earth  metals,  including  the 
rare  earths  or  of  glucinum  or  magnesium.  Satisfactory  activation 
can  only  be  secured  by  the  use  of  very  intimate  mixtures.  These 
may  be  prepared  by  simultaneous  precipitation  of  the  suitable 
hydroxides,  oxides,  carbonates,  etc.,  from  a  solution  of  mixed 
salts,  by  heating  mixtures  of  molten  salts,  and  also,  though  not 
always  with  equal  certainty  and  effect,  by  mechanical  processes, 
such  as  very  fine  grinding,  kneading  in  the  moist  state,  pressing, 
etc. ;  when  necessary,  the  mass  is  subjected  to  subsequent  ignition 
and  reduction.  The  production  of  highly  active  contact  agents  is 
greatly  facilitated  if  at  any  rate  the  catalysing  metal  is  formed 
from  salts  containing  carbon,  such  as  carbonates,  formates,  etc. 
The  activity  of  the  contact  agent  is  frequently  increased  by  adding 
compounds  of  the  alkali  metals,  for  example,  sodium  hydroxide, 
either  to  the  mixture  itself  or  to  the  materials  from  which  it  is 
prepared,  a  small  quantity  being  frequently  sufficient.  It  is  some¬ 
times  advisable  to  add  other  organic  or  inorganic  materials  as 
carriers  or  binding  material,  or  for  the  purpose  of  increasing  the 
porosity  of  the  mass;  in  such  cases,  the  introduction  of  substances 
which,  like  chlorine,  sulphur,  phosphorus,  and  arsenic,  can  act  as 
poisons,  is  best  avoided.  If  reduction  to  the  metallic  state  is 
necessary,  it  should  be  effected  at  as  low  a  temperature  as  possible 
bv  pure  hydrogen  or  other  suitable  agent.  The  catalvtic  activity 
of  nickel,  cobalt,  and  iron  is  particularly  increased.  The  prepara¬ 
tion  of  catalysts  for  the  conversion  of  carbon  dioxide  into  methane, 
the  hydrogenation  of  oils,  and  the  reduction  of  nitrobenzene  is 
described. 

The  second  patent  describes  the  use  of  other  difficultly 
reducible  oxides  of  high  melting  point,  particularly  those  of 
titanium,  uranium,  manganese,  vanadium,  columbium,  or  tantalum, 
in  nlace  of  the  oxides  previously  cited.  Examples  are  given  of  the 
hydrogenation  of  cotton-seed  oil  and  the  hardening  of  earth-nut 
oil  at  100—120°.  H.  W. 
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Negative  Catalysts  in  the  Hydrogenation  of  Oils. 

Seiichi  Ueno  ( J .  Ghent.  lnd.}  Tokyo ,  1918,  21,  898 — 939).- — The 
degree  of  the  hydrogenation  of  oils  may  be  indicated  by  the  formula 
r  =  x/ay  where  r  represents  the  “ratio  number  of  hydrogenation,” 
x  the  difference  between  the  iodine  values  before  and  after  hydro¬ 
genation,  and  a  the  original  iodine  value  of  the  oil.  A  comparison 
between  the  values  of  r  and  r!  (the  ratio  number  of  hydrogenation 
in  the  absence  of  the  particular  substance)  will  show  whether  or 
no  any  given  substance  acts  as  a  negative  catalyst.  By  this  means, 
various  typical  substances  have  been  classified  in  accordance  with 
their  action  on  the  catalytic  hydrogenation  of  oils  in  presence  of 
a  nickel  catalyst.  Certain  metallic  soaps,  such  as  those  of 
potassium,  barium,  zinc,  cadmium,  lead,  uranium,  and  gold,  are 
injurious,  whilst  others,  including  those  of  calcium,  aluminium, 
cerium,  nickel,  thorium,  and  platinum  have  no  effect.  Nickel  salts 
of  simple  monocarboxylic  acids,  nickel  lactate,  and  nickel  salts  of 
dicarboxylic  acids  (oxalic  and  succinic  acids)  have  also  no  influence 
on  the  results.  Copper  hydroxide  acts  as  a  negative  catalyst,  but 
nickel  hydroxide  does  not.  Ammonium  molybdate,  boric  acid, 
hydrochloric  acid,  and  potassium  hydroxide  are  pronounced 
poisons.  Fatty  acids,  such  as  acetic,  stearic,  and  oleic  acids,  have 
no  effect,  but  hydroxystearic  acids  act  as  poisons,  as  do  also  hydr¬ 
oxy-acids,  such  as  malic,  citric,  and  tartaric  acids.  Certain 
powdered  metals,  such  as  tin.  zirconium,  and  aluminium,  have  no 
marked  action,  but  others,  such  as  iron,  lead,  and  zinc,  are  slightly 
poisonous.  Other  negative  catalysts  include  sulphur,  selenium, 
and  tellurium,  red  phosphorus,  glycerol,  lecithin,  alkaloids  such 
as  morphine  and  strychnine,  potassium  cyanide,  and  amygdalin, 
[See  also  J.  Soc.  Chem.  Ind.y  1919,  20a.]  C.  A.  M. 

Catalytic  Scission  of  Carbon  Dioxide  from  Keto-carb- 
oxylic  Acids.  G.  Bredig  and  K.  A.  Joyner  (Zeitsch.  Elektro- 
chem 1918,  24,  285 — 298). — The  rate  of  decomposition  of 
camphorcarboxylic  acid  into  carbon  dioxide  and  camphor  by 
the  bases  quinoline,  2-methylquinoline,  a-picoline,  5-collidine, 
piperidine,  pyridine,  dimethylaniline,  tribenzylamine,  benzyldi- 
ethylamine,  benzylamine,  allylamine,  trmobutylamine,  di*sobutyl- 
arnine,  fsoamylamine,  tripropylamine,  and  diethylamine  has  been 
determined  in  the  solvents  acetophenone,  o-nitrotoluene,  and 
m-xylene.  The  reactions  were  carried  out  at  80*2°,  and  the  rate 
was  determined  by  weighing  the  carbon  dioxide  evolved.  A  series 
of  determinations  made  to  ascertain  the  equilibrium  between  acid 
and  the  various  bases  in  m-xylene  solution  is  described.  These 
were  carried  out  at  20*1°.  A  series  of  molecular  weight  deter¬ 
minations  of  the  piperidine  salts  of  a  number  of  acids  in  benzene 
and  ethyl  alcohol  solutions  is  also  described.  It  is  shown  that 
the  rate  of  decomposition  of  camphorcarboxylic  acid  in  xylene, 
acetophenone,  and  o-nitrotoluene  is  practically  the  same  in  all 
cases,  but  in  alcohol  and  water  the  decomposition  is  much  slower. 
There  is  no  direct  connexion  between  the  affinity  constants  of  the 
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bases  in  water  and  the  velocity  of  decomposition  in  the  above- 
named  solvents.  The  action  of  bases  on  the  optical  rotation  of 
camphor  carboxylic  acid  was  investigated,  and  it  is  shown  that  in 
m-xylene  solution  the  simple  Oudemann  law  does  not  hold,  but 
in  some  cases  the  extent  to  which  the  salt  is  split  up  into  acid  and 
base  can  be  determined.  In  m-xylene  solution,  the  bases  form 
acid  complexes  with  an  excess  of  the  acid,  in  which  more  than  one 
molecule  of  acid  is  combined  with  one  molecule  of  base.  In  the 
extreme  case,  three  molecules  of  acid  are  combined  with  one  mole¬ 
cule  of  base.  The  velocity  of  decomposition  of  the  salts  is  shown 
in  the  case  of  a  series  of  bases  to  be  parallel  with  the  number  of 
molecules  of  acid  which  combine  with  one  molecule  of  base.  It  is 
probable  that  every  carboxylic  acid  forms  acid  complexes  with 
bases,  but  picric  acid  does  not  do  so.  Association  of  the  acids  only 
occurs  in  those  solvents  in  which  acid  complexes  with  bases  are 
formed,  and  the  catalytic  decomposition  of  camphorcarboxvlio 
acid  only  occurs  in  those  solvents  in  which  acid  complex  formation 
takes  place  between  the  acid  and  base.  J.  F.  S. 

The  Hydrolysis  of  Soap  Solutions,  Measured  by  the 
Rate  of  Catalysis  of  Nitrosotriacetonamine .  James  William 
McBain  and  Thomas  Robert  Bolam  (T.,  1918,  113,  825 — 832). 

Mercury  as  a  Contact  Poison.  G.  Bredig  (Bar.,  1918,  51, 
1477). — The  poisoning  of  catalysts  by  mercury  (compare  Paal  and 
Hartmann,  A.,  1918,  ii,  303)  has  been  previously  noticed  by  Bredig 
and  Berneck  (A.,  1900,  ii,  213)  and  others.  C.  S. 

Whole  Number  Atomic  Weights  and  Related  Questions. 

R.  von  Mises  ( Phvsikal .  Zeitsch 1918,  19,  490 — 500). — A  mathe¬ 
matical  paper  in  which  the  probability  that  the  atomic  weights  are 
whole  numbers  is  treated.  J.  F.  S. 

The  Atom  Model  of  Bohr.  Arthur  Szarvassi  (Physical. 
Zeitsch.,  1918,  19,  504— 508).— A  mathematical  paper  in  which 
an  attempt  is  made  to  explain  certain  insufficiently  defined  points 
in  the  theory  of  the  structure  of  the  atom  as  put  forward  bv  Bohr. 

J.  F.  S. 

Atomic  Structure.  P.  Debye  and  P.  Scherrer  ( Physikal . 
Zeitsch .,  1918,  19,  474 — 483). — A  theoretical  paper  in  which  the 
role  of  the  electron  rings  in  the  structure  of  crystals  is  discussed. 

It  is  shown  that  the  electron  rings  of  the  carbon  atom  do  not  act 
as  bonds  in  the  structure  of  the  diamond.  The  number  of  electrons 
accompanying  the  atoms  in  compounds  is  discussed,  and  some 
calculations  are  carried  out  in  this  connexion.  The  dimensions  of 
the  electron  rings  of  the  atoms  are  considered,  and  a  method  is 
worked  out  for  calculating  this  quantity.  Thus  for  the  diamond 
it  is  shown  that  the  radius  of  the  electron  ring  is  0*43  x  10~8  cm  , 
a  figure  which  is  in  keeping  with  the  value  calculated  by  Bohr  for 
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a  ring  in  which  four  electrons  are  travelling  round  a  nucleus  con¬ 
taining  four  charges.  In  this  case,  the  value  is  O' IT  x  10~8  cm. 

J.  F.  S. 

Theory  of  Rontgen  Spectra.  Fritz  Reich e  and  Adolf 
Smekal  ( Ann .  Physik . ,  1918,  [iv],  57,  124 — 144). — A  theoretical 
paper  in  which  the  relative  positions  of  the  K  and  L  electron  rings 
are  discussed.  Assuming  the  hypothesis  of  Debye  and  Vegard,  and 
neglecting  the  electric  and  magnetic  disturbances  between  the  K 
and  L  rings,  the  formula  k  —  vLa  jll  —  5/36z2“  •  z  +  @pip2 

is  deduced.  In  this  equation,  vLa  is  the  vibration  number  of  the 
La  line,  R  the  Rydberg  number,  z  the  atomic  number  of  the 
element,  B2n2>2  and  CP1P2  are  functions  of  Jh  and  lh>  the  number  of 
electrons  in  the  K  and  L  rings  respectively.  The  values  of  vLJH 
and  5  /  36s2  are  evaluated  for  the  elements  of  atomic  numbers 
30 — 92,  and  it  is  shown  that  up  to  58  the  agreement  is  linear,  and 
above  this  number  the  divergence  is  very  small,  so  that  it  becomes 
necessary  to  take  the  disturbances  into  accouiit  in  such  calcula¬ 
tions.  J.  F.  S. 

Coupling  of  Electron  Rings  and  Optical  Activity  of 
Asymmetric  Molecules.  A.  Lande  ( Physikal .  Zeitsch .,  1918, 
19,  500 — 504). — A  mathematical  paper  in  which  the  connexion 
between  the  optical  activity  of  asymmetric  molecules  and  the 
electron  rings  is  treated.  J.  F.  S. 

Systematic  Valency  Theory  and  the  Explanation  on  this 
Theory  of  Complex  Compounds.  Ionogen  and  Labile  Bonds, 
Gaseous  Molecules,  Polymerisation  and  Isomerisation. 

Emil  Kohlweiler  ( Zeitsch .  physikal.  Chem 1918,  93,  113 — 153). 
— A  continuation  of  the  work  previously  published  (A.,  1918, 
ii,  304). — It  is  shown  in  the  present  paper  that  the  views  put 
forward  to  explain  the  formation  and  stability  of  compounds  of 
the  first  order  are  equally  applicable  to  compounds  of  higher 
orders.  Particularly  it  is  shown  that  the  mechanism  of  the  form¬ 
ation  of  molecular  and  complex  compounds  is  the  same  as  that  of 
simple  compounds  in  respect  of  the  method  of  linking.  The  origin 
of  ionogen  and  non-ionogen  bands,  polymerisation  and  isomerisa¬ 
tion,  the  constitution  of  explosives  and  unstable  compounds,  and  that 
of  the  gaseous  molecules,  are  explained  on  the  basis  of  this  theory. 
For  details  of  these  points  the  original  paper  should  be  consulted. 

J.  F.  S. 

Apparatus  for  Facilitating  the  Manipulation  of  Gases. 

Max  Bodenstein  ( Ber .,  1918,  51,  1640 — 1645). — (1)  A  vacuum 
tube  opener  similar  to  that  described  by  Stock  (A.,  1918,  ii,  353) 
has  been  used  by  the  author  for  more  than  twenty  years.  (2)  A 
stopcock  is  described  the  extremities  of  the  stopper  of  which  are 
surrounded  by  the  gas  under  manipulation,  so  that  the  intrusion 
of  air  is  impossible.  (3)  A  mercury  gasometer  is  described  which 
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requires  the  use  of  very  little  mercury.  (4)  A  fatless  metallic 
stopcock  and  (5)  a  quartz  Bourdon  manometer  are  also  described. 
The  first  three  pieces  of  apparatus  are  figured.  C.  S. 

Condenser.  R.  How  den  (Chem.  Nexus ,  1918,  117,  368). — 
The  apparatus  consists  of  a  tes1>tube  2 ‘5  cm.  in  diameter  and 
20  cm.  long,  which  is  placed  in  a  vessel  through  which  cold  water 
is  circulated.  The  tube  is  closed  by  a  cork  through  which  pass 
the  tube  from  the  distillation  flask,  and  a  second  tube  which 
extends  from  the  bottom  of  the  test-tube,  the  upper  end  of  this 
second  tube  being  bent  downwards  into  a  receiver.  The  first  por¬ 
tion  of  the  distillate  collects  in  the  test-tube;  as  further  quantities 
collect,  the  contents  of  the  test-tube  are  forced  over  into  the 
receiver.  W.  P.  S. 

Two  Lecture  Experiments.  Fit.  Fighter  ( Helv .  Chim . 
Acta ,  1918,  1,  430 — 432). — -(1)  Absorption  of  Gases  by  Water.* — 
In  demonstrating  the  absorption  of  very  soluble  gases  by  water, 
it  is  usual  to  collect  them  over  mercury  and  then  to  admit  water ; 
in  order  to  obtain  the  gas  free  from  air  and  to  collect  over  mercury 
without  allowing  it  to  escape  into  the  atmosphere,  the  author 
recommends  the  use  of  a  eudiometer,  the  upper  end  of  which  is 
drawn  out  into  a  tube  connected  through  a  stopcock  with  a 
T-piece.  The  eudiometer  is  filled  with  mercury  up  to  the  stop¬ 
cock.  The  gas  is  then  passed  through  the  open  limb  of  the  T-piece 
until  a  test  sample  dissolves  completely  in  water;  it  is  then  passed 
into  the  eudiometer  by  cautiously  opening  the  cock.  The  experi¬ 
ment  is  completed  as  usual.  (2)  Preparation  of  Calcium  Carbide 
without  an  Electric  Furnace . — A  quantity  of  compressed  carbon 
dioxide  snow  is  placed  on  an  iron  dish  and  covered  with  finely 
divided  calcium  mixed  with  loose  solid  carbon  dioxide;  reaction  is 
started  by  allowing  burning  calcium  to  fall  on  the  mixture,  and 
proceeds  vigorously.  The  presence  of  calcium  carbide  and  nitride 
is  demonstrated  in  the  usual  manner.  Formation  of  the  latter  is 
inhibited  as  far  as  possible  by  using  a  considerable  excess  of  carbon 
dioxide.  The  calcium  must  be  in  a  finely  divided  state;  large 
pieces  only  react  superficially,  and  the  presence  of  free  calcium  in 
the  product  causes  the  acetylene  evolved,  on  addition  of  water,  to 
be  so  largely  diluted  with  hvdrogen  that  it  does  not  give  a  smoky 
flame.  "  *  H.  W. 
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The  Determination  of  the  Molecular  Complexity  of 
Liquid  Sulphur.  Alex.  Mitchell  Kellas  (T.,  1918,  113, 
903—922). 

Occurrence  of  Hydrogen  Selenide  in  Rain  and  Snow. 

P.  Karrer  ( Helv .  Chim .  Acta ,  1918,  1,  499).— Repetition  of  Gass- 
raann's  experiments  (A.,  1918,  ii,  309)  has  led  the  author  to  the 
conclusion  that  selenium  is  not  present  in  snow  or  rain.  H.  W. 

Starting  and  Stability  Phenomena  of  the  Oxidation  of 
Ammonia  and  Similar  Reactions .  F.  G.  Liljenroth  (Chem.  and 
Met .  Eng .,  1918,  19,  287 — 293). — Conversion  curves  have  been 
plotted  for  the  oxidation  of  ammonia  at  various  temperatures, 
showing  that  whilst  little  oxidation  takes  place  at  400°,  it  rises 
rapidly  between  450°  and  500°  to  nearly  100%,  reaches  a  maximum 
at  about  750°,  and  then  decreases  first  slowly  and  afterwards 
rapidly.  The  temperature  of  the  gauze  or  catalyst  may  also  be 
plotted  for  various  percentages  of  ammonia-oxidation,  and  the 
curve  is  found  to  be  a  straight  line,  the  position  of  the  line,  termed 
the  “heat  of  reaction  line,”  on  the  conversion  curve  diagram 
depending  on  (1)  the  initial  temperature  of  the  gas,  and  (2)  the 
initial  composition  of  the  gas.  The  effects  of  changes  in  the 
velocity  and  the  composition  of  the  gaseous  mixture  on  the  relative 
positions  of  these  two  curves  are  described,  and  the  conditions  for 
(1)  the  cessation  of  the  reaction,  (2)  overcoming  the  prejudicial 
effects  of  catalytic  poisons,  are  indicated.  The  reaction  does  not 
start  spontaneously,  but  must  be  initiated  by  heating  to  a  particular 
ignition  temperature,  which  is  below  the  reaction  temperature. 
The  use  of  oxygen  is  shown  to  be  not  justified,  as  it  merely  results 
in  a  higher  temperature,  necessitating  water  cooling  of  the  gauze, 
A  cheap  low-grade  catalyst  may  be  possible  for  the  first  gauze,  and 
a  platinum  gauze  for  completion  of  the  oxidation  in  a  manner 
analogous  to  the  sulphuric  acid  process.  The  synthetic  ammonia 
process  is  also  considered,  and  it  is  shown  that  in  this  case  a  heat 
exchanger  must  always  be  used,  and  additional  heat  must  usually 
be  supplied.  With  a  high  pressure  and  a  good  catalyst,  however, 
no  heat  need  be  supplied  except  during  the  starting  period. 

B.  N. 


The  Oxidation  and  Ignition  of  Coal.  Richard  Vernon 
Wheeler  (T.,  1918,  113,  945—955). 

Oxidation  of  Carbon  Monoxide  in  Contact  with  Copper. 

K.  A.  Hofmann  ( Ber .,  1918,  51,  1334 — 1346).— Continuing  his 
search  for  a  reagent  to  oxidise  carbon  monoxide  at  the  ordinary 
temperature  (A.,  1916,  ii,  637),  the  author  has  shown  that  hydrated 
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copper  oxide  in  the  presence  of  aqueous  alkali  converts  carbon  mon¬ 
oxide  into  a  carbonate,  although  at  only  a  slow  rate.  The  addition 
of  platinum  metals,  especially  iridium,  increases  the  rate  five  times. 
In  contact  with  metallic  copper  moistened  with  aqueous  alkali 
carbon  monoxide  mixed  with  air  is  oxidised  two  or  three  times  more 
rapidly  than  it  is  when  in  contact  with  a  copper  oxide  surface  of 
the  same  area.  The  copper  is  converted  into  a  peroxide,  Cu203  or 
Cu02,  which  is  the  real  oxidising  agent.  The  addition  of  a  trace 
of  iridium  to  the  copper  does  not  change  the  oxidising  power  of  the 
peroxide,  but  increases  the  adsorptive  capacity  of  the  surface  for 
carbon  monoxide,  and  thus  increases  the  rate  of  oxidation.  It  is 
very  remarkable  that  the  rate  of  oxidation  of  hydrogen  in  contact 
with  an  alkaline  copper  surface  is  only  1/70  (with  addition  of 
iridium,  1/50)  of  that  of  carbon  monoxide,  the  copper  surface 
having  a  very  small  capacity  of  adsorbing  molecular  hydrogen.  The 
experiments  were  performed  in  a  Hempel  gas  pipette  filled  with 
rolls  of  copper  gauze  moistened  with  15%  potassium  hydroxide  solu¬ 
tion.  The  concentration  of  the  alkali  does  not  appreciably  affect 
the  results.  C.  S. 

The  Action  of  Chlorine  on  the  Alkali  Iodides.  William 
Norman  Rae  (T.,  1918,  113,  880 — 884). 

Literature  on  the  Solubility  of  Systems  Relating  to 
Nitre  Cake.  H.  W.  Foote  (J.  Ind.  Eng.  Client .,  1918,  10, 
896 — 897). — A  resume  of  the  literature  dealing  with  the  solubility 
relationships  of  the  systems,  Na2S'04-H2S04-H20 ;  Na2S04-RS04- 
H00 ;  and  RS04-H<»S04--HoO  (R  — Fe;/,  Cu,  Ba,  Ca,  Gl,  etc.). 

J.  F.  S. 

Recrystallisation  of  Nitre  Cake.  Blair  Saxton  (J.  Ind .  Eng. 
Chem.f  1918,  10,  897 — 901). — Equations,  based  on  solubility  deter¬ 
minations,  have  been  developed,  by  means  of  which  the  amount  of 
any  one  solid  phase,  that  can  be  separated  from  the  system 
Na2S04— H2S04-H20j  can  be  calculated  if  the  composition  of  the 
original  nitre  cake  and  the  acid  concentration  after  crystallisation 
are  known.  These  equations  are  for  the  temperature  25°.  Further 
equations  are  given  for  the  same  temperature,  by  means  of  which 
the  amount  of  water  to  be  added  to  the  nitre  cake  may  be  calcu¬ 
lated  in  order  to  leave  a  calculated  amount  of  one  of  the  solid 
phases.  Further  equations  for  obtaining  the  maximum  amount  of 
each  solid  phase  from  solution  at  temperatures  of  0°  and  25°  are 
also  given.  Leaching  processes  are  outlined,  by  means  of  which 
sulphuric  acid  may  be  concentrated  in  the  solution  and  sodium 
sulphate  in  the  solid.  It  is  found  experimentally  that  this  separa¬ 
tion  can  be  carried  out  more  efficiently  at  0°  than  at  25°.  J.  F.  S. 

Colloidal  Silver.  Alwyn  Pickles  ( Chem .  News ,  1918,  117,  358). 
— When  well-washed  silver  oxide  is  reduced  by  a  rapidly  stirred 
30%  solution  of  formaldehyde,  a  solution  of  colloidal  silver  is  pro- 
luced.  This  solution  is  very  stable,  and  varies  in  colour  from  pale 
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lilac  to  rich  ruby-red.  Acetaldehyde  has  not  the  same  effect,  and 
with  formaldehyde  the  coloured  solutions  are  only  produced  at 
about  35°.  The  colour  is  discharged  slowly  by  salt  solutions,  and 
by  nitric  acid.  Hydrogen  peroxide  is  slowly  decomposed  by  the 
solution.  S. 

Rational  Preparation  of  Superphosphates.  A.  Aita 
(Annali  Chim.  Appl.,  1918,  10,  45— 103).— On  dissolving  increasing 
quantities  of  monocalcium  phosphate  in  a  given  weight  of  water  at 
constant  temperature  the  proportion  of  free  phosphoric  acid  con¬ 
tinually  increases,  and  tends  towards  a  limit  in  accordance  with  the 
equation 

2CaH4(P04)2  =  CaH4(P04)2+CaHP04  +  HsP04. 

Up  to  the  saturation  point  at  15°  there  would  thus  be  a  liquid  phase 
consisting  or  water,  monocalcium  pJiospliate,  and  iree  phosphoric 
acia,  ana  a  solid  phase  consisting  solely  of  dicalcium  phosphate 
lormea  by  hydrolysis  or  the  monocalcium  phosphate.  Beyond  the 
saturation  point,  with  increasing  quantities  of  calcium  oxide  and 
phosphoric  oxide,  the  liquid  phase  remains  unaltered,  whilst  the 
solid  phase  is  constantly  enricned  by  monocalcium  phosphate.  On 
raising  the  temperature  the  decomposition  of  the  monocalcium  phos¬ 
phate  is  accentuated,  whilst  the  saturation  point  is  retarded.  Mono- 
calcium  phosphate  appears  in  the  solid  phase  at  the  same  limit  of 
concentration  for  the  calcium  oxide,  but  at  a  greater  concentration 
oi  the  phosphoric  oxide,  in  the  case  of  commercial  superphosphates 
containing  about  12 — 20%  of  soluble  phosphoric  oxide  and  10 — 20% 
of  water,  there  is  a  system  with  a  fairly  high  proportion  of  phos¬ 
phoric  oxide,  and  a  very  low  proportion  of  water.  In  estimating 
tree  phosphoric  acid  in  such  products  it  is  necessary  to  use  anhy¬ 
drous  ether  for  the  extraction,  since  water,  alcohol,  or  ordinary 
ether  cause  more  or  less  hydrolysis  of  the  monocalcium  phosphate, 
according  to  the  amount  of  water  originally  present.  The  physico- 
mechamcal  properties  of  superphosphates  depend  on  the  proportion 
of  free  phosphoric  acid  and  water,  the  former  depending  on  the 
nature  and  physical  conditions  of  the  components  of  the  reaction, 
and  the  latter  mainly  on  the  concentration  of  the  sulphuric  acid 
used  in  the  preparation.  On  these  grounds  commercial  superphos¬ 
phates  may  be  classified  as  normal  or  abnormal  products,  the  former 
containing  not  more  than  10 — 12%  of  water  or  1 — 2%  of  phosphoric 
oxide  as  free  phosphoric  acid  (about  '5 — 10%  of  the  total  soluble 
phosphoric  oxide).  Dicalcium  phosphate  is  invariably  present,  and 
the  fraction  of  phosphoric  oxide  in  that  form  of  combination  should 
be  equal  to  that  present  as  free  phosphoric  acid.  The  mono-  and 
di-calcium  phosphates  and  calcium  sulphate  are  mainly  present  in 
the  hydrated  form.  In  the  case  of  superphosphates  of  abnormal 
constitution  the  water  of  the  liquid  phase  exceeds  12%,  and  the 
free  phosphoric  acid  exceeds  2%  or  10%  of  the  soluble  phosphoric 
oxide,  whilst  the  salts  are  mainly  in  the  crystalline  condition,  and 
there  is  little  or  no  dicalcium  phosphate  present.  It  is  commonly 
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accepted ,  in  accordance  with  Kolb’s  view,  that  the  reaction  between 
sulphuric  acid  and  mineral  phosphates  takes  place  in  two  stages : 

3Ca8(P04)9  +  6H£>S04  =  4H3P04  +  Ca3(P04)9  +  6CaS04, 
Ca3(P04)2  +  4H3P04  —  3CaH4(P04)2, 

but  the  observed  facts  show  that  the  main  reaction  is  more  correctly 
represented  by  the  equation  : 

5Ca3(P04)2+  HH2S04  =  4CaH4(P04)2  +  2H8P04+  HCaS04. 

The  influence  of  raising  the  temperature  on  the  reaction  is  to 
increase  the  concentration  of  free  phosphoric  acid  in  the  liquid 
phase,  whilst  in  the  solid  phase  the  dicalcium  phosphate  increases 
in  equal  proportion  with  the  free  phosphoric  acid.  These  constitu¬ 
ents  gradually  interact  to  form  monocalcium  phosphate,  so  that  the 
existence  of  dicalcium  phosphate  in  an  industrial  product  will 
depend  on  the  proportion  of  free  phosphoric  acid  originally  present. 
Hence  in  products  prepared  with  an  excessive  quantity  of  sulphuric 
acid,  and  thus  containing  a  high  proportion  of  free  phosphoric  acid, 
the  dicalcium  phosphate  will  be  reduced  or  disappear  altogether. 
In  fact,  monocalcium  phosphate  is  not  hydrolysed  in  presence  of 
an  excess  of  phosphoric  acid,  and  in  such  cases  the  solid  phase  of  the 
system  will  consist  solely  of  monocalcium  phosphate.  The  applica¬ 
tion  of  these  principles  to  the  industrial  preparation  of  superphos¬ 
phates  yields  products  with  the  desired  physico-mechanical  proper¬ 
ties.  [See  also  J.  Soc.  Chem.  Ind ,,  1919,  23a.]  C.  A.  M. 

The  Decomposition  of  Barium  Peroxide  and  the  Re¬ 
activity  of  the  Resulting1  Barium  Oxide.  J.  Arvid  Hedvall 
( Zeitsch .  anorg.  Chew..,  1918,  104,  163 — 168).— The  decomposition 
of  barium  peroxide  by  heat  at  atmospheric  pressure  has  been  fol¬ 
lowed  by  means  of  the  heating  curve.  The  peroxide  was  heated  in 
a  carbon  tube  furnace  and  the  temperature  recorded  at  10  sec. 
intervals  by  means  of  a  platinum — platinum-rhodium  thermo¬ 
element.  The  reaction  being  endothermic,  its  range  is  indicated 
on  the  heating  curve  by  a  pronounced  flattening  towards  the  time 
axis.  The  temperature  at  which  the  vapour  pressure  of  the  evolved 
oxygen  is  equal  to  760  mm.  was  found  to  be  795°.  This  agrees  with 
the  value  796°  found  by  Le  Chatelier.  The  higher  temperature, 
825°,  obtained  by  Hildebrand  is  accounted  for  by  the  fact  that  this 
observer  used  very  carefully  dried  materials,  for  in  the  absence  of 
moisture  the  reaction  is  very  slow  and  incomplete. 

In  presence  of  copper  oxide,  barium  peroxide  starts  to  decompose 
at  about  200°,  the  reaction  becoming  most  vigorous  at  625 — 660°. 
as  shown  by  the  heating  curve.  When  the  peroxide  is  heated  with 
amorphous  silica,  however,  the  rate  of  rise  of  temperature  increases 
above  400°.  The  endothermic  decomposition  of  the  peroxide 
is  evidently  accompanied  by  a  more  strongly  exothermic  reaction, 
probably  the  formation  of  a  barium  silicate,  brought  about  by  the 
sreat  reactivity  of  the  barium  oxide  at  the  moment  of  its  forma¬ 
tion.  Even  when  powdered  quartz  glass  or  crushed  quartz  is  used 
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in  place  of  amorphous  silica,  there  is  evidence  in  the  heating  curve 
of  silicate  formation.  E.  H.  R. 

Solubility  of  Cupric  Hydroxide,  to  a  Certain  Concentra¬ 
tion  in  Sodium  Hydroxide  and  Potassium  Hydroxide .  Ed. 

Justin-Mueller  ( Compt .  rend,,  1918,  167,  779 — 780). — Cupric 
hydroxide  dissolves  in  aqueous  sodium  hydroxide  (D  1*345 — 1*370) 
or  aqueous  potassium  hydroxide  (T>  1*453 — 1*498)  to  the  extent  of 
0*78  gram  in  100  c.c.,  giving  bright  'blue  solutions  which  do  not 
give  any  precipitate  when  boiled  directly  or  first  diluted  and  then 
boiled.  Solutions  prepared  with  more  dilute  alkali  are  not  stable. 

W.  G. 

Scandium  from  a  Brazilian  Source.  C.  James  ( J \  Amer . 
Chem.  Soc.f  1918,  40,  1674). — Whilst  working  up  quantities  of 
Brazilian  zirconia  the  author  obtained  a  gelatinous  residue  which 
on  examination  was  shown  to  consist  of  scandium  fluoride. 

J.  F.  S. 

Rare  Earths.  VIII.  Separation  of  Yttrium  from  Erbium  ; 
The  Ratio  Er203 :  2ErCl3.  Edward  Wichers,  B.  S.  Hopkins, 
and  C.  W.  Balke  (J.  Amer.  Chem .  Soc..  1918,  40,  1615—1619. 
Compare  A.,  1917,  ii,  34). — Using  material  containing  only  erbium 
and  yttrium,  the  authors  have  investigated  the  newer  methods  pro¬ 
posed  for  the  separation  of  these  two  elements.  The  cobalticyanide 
and  the  nitrite  precipitation  methods  were  found  to  give  good 
results,  the  latter  being  the  more  efficient  and  practicable.  The 
older  nitrate  fusion  method  was  found  to  give  results  far  superior 
to  the  other  methods,  and  bv  this  method  erbium  compounds  of  a 
high  degree  of  purity  were  obtained.  The  ratio  of  erbium  oxide  to 
erbium  chloride  was  determined  in  seven  analyses.  The  ratio  was 
found  to  vary  with  the  temperature  and  length  of  time  of  ignition 
of  the  oxide.  Erbium  oxide,  prepared  bv  the  ignition  of  the 
oxalate  and  ignited  for  several  hours  at  800°  and  two  hours  at 
900°,  was  found  to  retain  considerable  amounts  of  carbon  dioxide. 
This  is  contrary  to  Hofmann's  results  (A.,  1910,  ii,  1073).  and  con¬ 
sequently  brings  into  disrepute  the  present  accepted  value  of  the 
atomic  weight  of  erbium.  Until  erbium  oxide  of  the  definite  com¬ 
position  EroOs  is  prepared,  no  ratio  in  which  the, oxide  is  one  term 
can  be  trustworthy  for  the  purpose  of  atomic  weight  determinations. 

J.  F.  S. 

Preparation  and  Properties  of  Yttrium  Mixed  Metal. 

J.  F,  G.  Hicks  (J.  Amer.  Chem.  Soc .,  1918,  40,  1619 — 1626). — 
Experiments  of  a  preliminary  nature  dealing  with  the  preparation 
of  yttrium  mixed  metal  are  described.  It  is  shown  that  the 
method  of  preparing  anhydrous  chlorides  of  the  metals  of  the 
yttrium  earths,  by  heating  the  hydrated  chlorides  with  ammonium 
chloride  to  drive  off  five  of  the  six  molecules  of  water  of  crystal¬ 
lisation,  and  then  in  a  current  of  hydrogen  chloride  to  remove  the 
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last  molecule  of  water,  is  capable  of  being  used  on  the  large  scale. 
Tbe  mixed  metal  has  been  prepared  in  the  form  of  powder  by 
heating  the  anhydrous  chlorides  with  sodium  in  a  vacuum  at 
1100°,  and  also  by  electrolysing  a  mixture  of  the  molten  chlorides 
in  a  protected  graphite  crucible,  using  a  graphite  anode.  Electro¬ 
lysis  of  a  solution  of  the  mixed  oxides  in  fused  cryolite  also  yields 
the  mixed  metal  in  the  form  of  powder,  but  the  method  is  less 
efficient  than  the  foregoing  methods.  In  all  these  processes,  there 
is  considerable  loss  of  yttrium  chloride,  owing  to  its  volatility  at 
the  temperature  of  the  experiments.  The  powdered  products  have 
been  obtained  in  a  coherent  form  by  sintering  in  a  vacuum,  but 
the  resulting  mass  easily  disintegrates.  The  product  obtained  has 
a  mean  “atomic  weight”  of  120  and  contains  94*05 — 95*70%  of 
metal,  which  corresponds  with  37*5%  of  yttrium.  It  burns  in  the 
air  at  a  dull  red  heat  with  a  very  bright  light,  and  yields  a  light 
brown  oxide.  It  is  slowly  oxidised  by  moist  air  at  the  ordinary 
temperature.  It  glows  when  heated  in  hydrogen,  nitrogen,  or 
carbon  dioxide.  It  does  not  amalgamate  with  mercury,  and  is 
readily  attacked  by  water.  Yttrium  mixed  metal  is  pvronhoric, 
but  not  so  strongly  as  the  cerium  metal  iron  alloys.  J.  F.  S. 

Effects  of  Heat  on  Chemical  Glassware.  R.  G.  Sherwood 

(/.  Amer.  Chem.  Soc.y  1918,  40,  1645 — 1653). — When  glass  is 
heated,  there  is  shown  to  be  evidence  of  two  distinct  kinds  of 
gaseous  evolution,  that  resulting  from  adsorbed  material,  which 
is  readily  removed  at  temperatures  below  300°,  and  that  resulting, 
in  all  probability,  from  a  decomposition  of  the  glass  itself.  The 
latter  effect  becomes  important  above  400°  for  the  softer  glasses 
and  above  500°  for  the  harder  glasses.  There  is  some  evidence  of 
a  definite  characteristic  rate  of  gaseous  evolution  for  each  tempera¬ 
ture  to  which  glass  is  subjected,  increasing  with  the  temperature 
and  extending  over  a  considerable  period.  Observations  on  one 
sample  at  500°  showed  a  small,  continuous  evolution  even  after 
heating  for  twenty  hours.  Adsorption  products  are  confined  to 
quantities  which  are  represented  approximately  by  a  layer  of  gas 
about  one  molecule  deep,  and  are  removed  with  much  greater 
rapidity  at  lower  temperatures  than  the  other  products  obtained, 
which  are  due  to  the  heating  of  the  glass.  The  most  important 
of  the  gaseous  evolution  products  obtained  from  glass  under  the 
influence  of  heat,  is  water,  which,  as  the  temperature  is  raised  to 
the  softening  point  of  the  glass,  constitutes  almost  the  entire 
quantity  of  the  evolution,  but  its  amount  at  a  lower  temperature 
may  be  relatively  unimportant.  J.  F.  S. 

Plasticity  and  *  Strength T  of  Clay.  Otto  Nolte  (3ied, 
Zentr 1918,  47,  108 — 109). — Extraction  of  a  heavy  Silesian  clay 
with  alcohol  and  ether  did  not  cause  any  diminution  in  the  plas¬ 
ticity  or  r  strength  7  of  the  clay.  The  presence  of  a  certain  pro¬ 
portion  of  organic  matter,  therefore,  does  not  affect  these  qualities 
of  the  clay.  The  extract  wTas  found  to  contain  sulphur  and  an 
organic  compound  wdiich  was  not  identified.  H.  W,  B. 
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Zirconyl  Basic  Chromate.  F.  P.  Venable  and  L.  V.  Giles 
(J .  Avier.  Chem.  Soc .,  1918,  40,  1653 — 1656). — A  basic  zirconium 
chromate  is  prepared  as  a  granular,  yellow  precipitate  by  dissolv¬ 
ing  zirconium  hydroxide  in  a  boiling  solution  of  chromic  acid, 
diluting,  and  again  boiling  the  solution.  The  compound  obtained 
loses  a  considerable  quantity  of  its  water  at  110°,  but  the  whole 
of  it  is  only  lost  at  200°.  The  compound  is  shown  to  have 
the  formula  2Zr0(0H)2,Zr0Cr04,8H20,  and  it  is  suggested 
that  its  formation  occurs  as  follows :  first,  normal  zirconium 
chromate  is  formed,  which  is  immediately  hydrolysed  to  ZrOCr04; 
some  of  the  zirconium  hydroxide  is  partly  dehydrated  to  give 
ZrO(OH)2.  These  two  substances  then  combine  to  give  the  yellow, 
insoluble  compound  described  above.  The  present  work  is  at 
variance  with  earlier  work  on  zirconium  basic  chromates  by  Haber 
(A.,  1897,  ii,  295).  J.  F.  S. 


Antimonic  Acids  and  Antimonates.  GeRhardt  Jander 
( Kolloid  Zeitsch.,  1918,  23,  122—144). — Analyses  of  the  various 
hydrates  of  antimony  pentoxide  have  been  made,  and  the  dehydra¬ 
tion  curves  of  these  compounds  obtained  by  keeping  them  over 
sulphuric  acid  in  a  desiccator.  The  behaviour  of  the  antimonic 
acids  toward  hydrochloric  and  sulphuric  acids  and  toward  solutions 
of  potassium  and  sodium  hydroxides  has  been  studied.  The 
potassium  and  sodium  salts  of  these  acids  have  also  been  investi¬ 
gated.  The  experiments  show  that  the  properties  of  the  antimonic 
acids  vary  with  the  method  of  preparation  and  with  previous  treat¬ 
ment.  Thus,  modifications  which  differ  in  their  water  content, 
stability,  solubility,  and  their  behaviour  towards  acids  and  alkalis 
are  obtained  (i)  by  the  action  of  water  on  the  pentachloride, 
(ii)  by  the  action  of  acids  on  antimonates,  and  (iii)  by  the  hydro¬ 
lysis  of  the  trichloride  in  the  presence  of  nitric  acid.  These  varie¬ 
ties  of  antimonic  acid  differ  only  slightly  from  one  another,  and 
probably,  as  in  the  case  of  the  stannic  acids,  the  difference  is  due 
to  a  difference  in  the  size  of  the  particles.  The  experiments 
indicate  that  the  tri-  and  tetra-antimonic  acids,  that  is,  the  soluble 
antimonic  acids,  are  hydrosols  of  small  stability,  and  that  the 
definite  hydrates  of  antimony  pentoxide  known  as  ortho  ,  pyro-, 
and  meta-antimonic  acid  can  have  no  free  existence.  The  hydrates 
of  antimony  pentoxide  exhibit  a  marked  selective  absorption 
towards  dilute  alkalis.  Thereby  are  formed  amorphous  substances, 
which  apparently  are  alkali  antimonates.  The  composition  of  these 
substances,  however,  varies  continuously  with  the  composition  of 
the  solid  hydrate.  In  concentrated  alkali  solutions,  the  hydrates 
of  antimony  pentoxide  dissolve,  and  from  these  solutions  at  low 
temperature  and  by  careful  evaporation,  various  alkali  antimonates 
may  be  crystallised,  but  the  nature  of  the  salt  depends  on  the  con¬ 
centration  of  the  mother  liquor.  The  compound 

l*71K20,Sb205,8H20 
has  been  obtained  in  this  way. 


J.  F.  S. 
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Bismuth  Hydride.  Fritz  Paneth  ( Zeitsch .  Elektrochem 1918, 
24,  298 — 399). — Working  from  the  point  of  view  that  isotopes 
and  their  compounds  are  identical,  the  author  is  of  the  opinion 
that  bismuth  hydride  is  capable  of  existence,  and  that  it  is  gaseous 
and  only  moderately  stable,  much  less  so  than  antimony  hydride. 
These  statements  are  based  on  the  fact  that  by  the  action  of  hydro¬ 
chloric  acid  on  magnesium  which  has  been  covered  with  thorium -(7 
(an  isotope  of  bismuth),  a  radioactive  hydride  is  produced  which 
has  the  properties  enumerated  above.  J.  F.  S. 

Hydroxylamine  Platinum  Bases.  Leo  Alenandrowitscii 
Tschugaev  and  Ilja  Il.iitsch  Tschernjaev  (T.,  1918,  113, 
884—897). 


Mineralogical  Chemistry. 


*  *  Hydromagnocalcite  '  1  from  the  Tatra  Mountains,  Car¬ 
pathians.  Emanuel  Glatzel  (Centr.  Min.,  1918,  307 — 311). — - 
The  compact,  chalk-white  material  with  conchoidal  fracture  is 
found  as  loose  blocks  in  the  Lopusna  valley,  near  the  village  of 
Lucsivna,  on  the  southern  slopes  of  the  Tatra  Mountains.  Analysis 
gave  results  approximating  to  the  formula  CaC03  + Mg(OH)2. 

CaO.  MgO.  C02.  H20.  Total.  Sp.  gr. 

36-55  23*15  28*75  10-60  99*05  2-412 

[This  is  evidently  pencatite,  which  was  long  ago  proved  to  be  a 
mechanical  mixture  of  calcite  and  brucite  (Mg[OH]2).] 


L.  J.  S. 
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Analytical  Chemistry. 


Quantitative  Analysis  of  Small  Quantities  of  Gases. 

H.  M.  Ryder  ( J .  Amer.  Ghent.  Soc.,  1918,  40,  1656—1662). — A 
somewhat  complicated  apparatus  is  described  by  means  of  which  a 
quantitative  analysis  of  5  cu.  mm. — 1  c.c.  of  a  gaseous  mixture  of 
water  vapour,  carbon  dioxide,  carbon  monoxide,  oxygen,  hydrogen, 
nitrogen,  and  methane  may  be  carried  out  with  an  accuracy  of 
about  5%  for  each  constituent.  The  apparatus  makes  use  of  a 
McLeod  gauge  and  an  optical  lever  gauge,  but  for  details  the 
original  should  be  consulted.  J.  F.  S. 

Gas  Bubbler  for  Gas  Analysis.  Oliver  I).  Burke  ( Ghem . 
News ,  1918,  117,  368 — 369). — The  glass  tube  through  which  the 
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gas  enters  is  drawn  out  into  a  fine  capillary.  Another  glass  tube 
is  fused  on  to  the  side  of  the  first  tube  and  bent  so  that  the  end 
extends  just  below  the  end  of  the  capillary,  where  it  is  flattened 
and  the  top  surface  ground.  The  capillary  is  made  to  fit  tightly 
on  the  ground  surface,  so  that  the  gas  escaping  from  the  capillary 
is  broken  up  into  very  fine  bubbles.  [See,  further,  J.  Soc.  Chem. 
Ind .,  January,  1919.]  W.  P.  S. 

Oxidising  Action  of  Potassium  Dichromate  as  Com¬ 
pared  with  that  of  Pure  Iodine.  Carl  R.  McCrosky  (J.  Amer . 
Chem.  Soc.,  1918,  40,  1662 — 1674).- — The  author  has  studied  the 
trustworthiness  of  potassium  dichromate  as  a  standardising  agent 
in  iodometric  determinations.  It  is  shown  that  potassium  di¬ 
chromate  always  liberates  more  than  the  theoretical  quantity  of 
iodine  from  hydriodic  acid.  This  excess  of  iodine  may  be  reduced, 
but  not  wholly  removed,  by  removing  dissolved  air  from  the  solu¬ 
tions,  by  drying,  and  fusing  the  dichromate  in  the  absence  of  air 
and  by  recrystallising  repeatedly  to  remove  oxidising  impurities. 
It  is  also  shown  that  the  excess  of  iodine  is  not  due  in  any  way  to 
the  catalytic  action  of  chromium  chloride.  J.  F.  B. 

Estimation  of  Active  Oxygen  in  Sodium  Peroxide. 

Jaroslav  Milbauer  (/.  pi\  Chem .,  1918,  [ii],  98,  1 — 8). — The 
following  methods  have  been  proposed  for  the  estimation  of  active 
oxygen  in  sodium  peroxide :  (1)  liberation  of  hydrogen  peroxide 
by  water  followed  by  titration  with  potassium  permanganate, 
(2)  treatment  of  sodium  peroxide  with  potassium  iodide  and 
potassium  hydrogen  carbonate,  and  titration  of  the  iodine  liberated 
with  sodium  arsenite,  and  (3)  measurement  of  the  oxygen  liberated 
by  water  in  the  presence  of  cobalt  nitrate.  The  results  obtained  by 
the  first  method  are  very  low,  those  by  the  second  are  somewhat 
better,  but  still  low,  whilst  the  third  method  gives  high  results. 
The  methods  have  been  critically  examined  and  improved ;  the 
following  processes  yield  accurate  results:  (1)  Water  (100  c.c.)  is 
mixed  with  concentrated  sulphuric  acid  (5  c.c.)  and  chemically 
pure  boric  acid  (5  grams) ;  sodium  peroxide  (0*5  gram)  is  gradu¬ 
ally  added  to  the  mixture,  which  is  kept  briskly  shaken,  and  the 
liberated  hydrogen  peroxide  is  titrated  with  potassium  perman¬ 
ganate.  The  usual  permanganate  method  gives  low  results,  since 
a  portion  of  the  hydrogen  peroxide  is  catalytically  decomposed  by 
the  manganese  sulphate  formed  during  the  process.  (2)  Sodium 
peroxide  is  gradually  introduced  into  a  solution  of  potassium  iodide 
(2  grams)  in  dilute  sulphuric  acid  (1  in  20;  200  c.c.);  the  iodine 
is  titrated  with  standard  thiosulphate.  The  results  agree  fully 
with  those  obtained  by  the  permanganate  method.  (3)  Sodium 
peroxide  (0*2 — 0*3  gram)  is  mixed  with  about  10  c.c.  of  copper 
sulphate  solution  (0*05%)  in  a  small  flask  connected  to  a  nitro¬ 
meter;  the  flask  is  shaken,  and  decomposition  is  complete  within 
a  minute,  when  the  liberated  oxygen  is  measured.  The  gas 
evolved  contains  about  0*32%  of  carbon  dioxide  and  0*08%  of 
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hydrogen.  With  cobalt  nitrate  as  catalyst,  the  results  are  in¬ 
variably  high;  the  authors  consider  this  may  indicate  the  presence 
of  an  oxide  higher  than  the  peroxide. 

The  action  of  the  atmosphere  on  sodium  peroxide  has  also  been 
investigated ;  moisture  appears  to  be  more  active  than  carbon 
dioxide  in  causing  decomposition.  H.  W. 

Pregl’s  Micro-estimation  of  Nitrogen.  Hans  Fischer 
( Ber.,  1918,  51,  1322 — 1325). — The  estimation  of  nitrogen  in 
difficultly  combustible  substances  by  the  micro-Dumas  method 
(compare  Dubsky,  A.,  1918,  ii,  130)  gives  untrustworthy  results, 
and  the  author  now  employs  only  the  original  Pregl  method.  The 
causes  of  the  inaccuracies  in  the  former  method  are  discussed. 

The  author  uses  the  micro-Pregl  method  in  preference  to  the 
Lassaigne  test  for  the  detection  of  nitrogen  in  rare  or  very  valuable 
organic  compounds.  C.  S. 

Detection  and  Estimation  of  Hydrogen  Phosphide  in 
Hydrogen.  J.  Soyer  (Ann,  Chim .  anal.,  1918,  23,  '2>2l — 225). 
— Hydrogen  prepared  by  the  action  of  sodium  hydroxide  on  ferro- 
silicon  always  contains  traces  of  hydrogen  phosphide.  The  presence 
of  the  latter  may  be  detected  by  burning  the  hydrogen  from  a 
platinum  jet  and  directing  the  flame  on  to  the  edge  of  a  porcelain 
basin;  the  flame  has  a  green  coloration.  When  examined  with 
the  spectroscope,  the  flame  exhibits  the  phosphorus  spectrum.  If 
a  drop  of  water  suspended  on  a  glass  rod  is  held  in  the  flame  for 
fifteen  seconds  and  then  tested  with  molybdic  acid  reagent,  a 
yellow  precipitate  is  obtained.  The  amount  of  hydrogen  phosphide 
present  is  estimated  by  passing  a  definite  volume  (from  2  to  20 
litres)  of  the  gas,  together  with  a  large  excess  of  air,  through  a 
platinum  jet  arranged  in  a  silicon  tube  heated  to  bright  redness ; 
this  tube  is  inclined  slightly,  and  its  lower  end  is  connected  with 
absorption  vessels  containing  water.  When  the  desired  quantity 
of  the  gas  has  been  burned,  the  tube  and  the  contents  of  the 
absorption  vessels  are  rinsed  into  a  basin,  treated  with  5  grams  of 
ammonium  nitrate,  concentrated  to  about  40  c.c.,  and  the  phos¬ 
phoric  acid  precipitated  with  molybdic  acid  reagent.  [See,  further, 
J,  Soc.  Chem.  Ind 1918,  765a.]  W.  P.  S. 

Estimation  of  Minute  Quantities  of  Arsenic.  O.  Billeter 
(Helv.  Chim.  Acta,  1918,  1,  475 — 498). — A  more  extended  and 
somewhat  modified  account  of  the  method  previously  published 
(A.,  1915,  ii,  578). 

The  estimation  of  arsenic  in  organic  substances  is  effected  in 
the  following  manner.  The  organic  matter  is  destroyed  either  by 
treatment  with  a  mixture  of  nitric  and  concentrated  sulphuric 
acids  or,  in  the  case  of  urines,  by  rendering  the  latter  alkaline  with 
sodium  carbonate,  evaporation  to  a  syrup,  admixture  with 
potassium  perchlorate  (2  grams)  and  potassium  sulphate  (4  grams) 
for  each  100  c.c.  of  urine,  desiccation  of  the  mixture  at  120°,  and 
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gradual  introduction  of  the  latter  into  a  platinum  crucible  heated 
to  dull  redness,  followed  by  more  intense  ignition  until  tranquil 
fusion  is  attained.  The  arsenic  is  separated  from  other  metals  by 
distillation  with  a  mixture  of  sodium  chloride  (2  grams)  and 
potassium  bromide  (0*2  gram)  for  each  20  c.c.  of  sulphuric  acid  (the 
addition  of  hydrazine  sulphate  previously  recommended  is  found 
to  be  unnecessary),  or,  if  destruction  of  organic  matter  has  been 
effected  with  potassium  perchlorate,  by  treatment  with  potassium 
bromide  (0T — 0*2  gram)  and  sulphuric  acid  (90%,  6  c.c.). 
Mercury  is  completely  retained  by  one  distillation,  but  if  antimony 
is  present,  it  is  necessary  to  redistil  after  addition  of  5 — 6  grams 
of  sulphuric  acid  (90%).  Hydrochloric  acid  is  eliminated  from 
the  distillate  by  treatment  with  hypochlorous  acid,  and  the  solu¬ 
tion  is  evaporated  to  dryness.  The  residue  is  dissolved  in  sulphuric 
acid  (12%,  1  c.c.)  and  evaporated  on  the  water-bath  to  destroy 
any  chloric  acid  that  may  be  present;  after  addition  of  water 
(0*85  c.c.),  it  is  transferred  to  a  Marsh's  apparatus.  By  this 
method,  0*01  mg.  of  arsenic  may  be  detected. 

The  precautions  necessary  for  ensuring  the  requisite  purity  of 
the  reagents  are  fully  described.  The  commercial  pure  sulphuric 
acid  is  diluted  to  85%  and  heated  with  sodium  chloride  (3%)  and 
potassium  bromide  (0*3%)  in  a  quartz  flask;  the  treatment  is  twice 
repeated  with  smaller  quantities  of  salts,  and  the  acid  is  finally 
distilled  from  a  quartz  retort  and  collected  in  a  quartz  flask. 
The  nitric  acid  and  the  salts  are  purified  by  LockemamTs  method. 
Zinc  is  conveniently  obtained  by  the  electrolysis  of  an  aqueous 
solution  of  zinc  sulphate,  using  a  zinc  anode  and  copper  cathode; 
the  metal  is  obtained  in  the  pulverulent  state,  and  dissolves  readily 
in  dilute  sulphuric  acid  without  being  activated.  It  is  free  from 
arsenic.  Hypochlorous  acid  is  best  prepared  by  the  solution  of 
chlorine  monoxide  in  water. 

The  sensitiveness  and  constancy  of  the  arsenic  mirrors  depend 
considerably  on  the  quality  of  the  calcium  chloride  used  in  desic¬ 
cating  the  gas.  Commercial  fused  calcium  chloride  is  unsuitable, 
as  it  is  always  strongly  alkaline;  a  neutral  product  can  be  obtained 
by  dehydrating  the  crystalline  substance  at  200°,  and  subsequently 
gradually  heating  the  finely  divided  product  to  its  melting  point 
in  a  quartz  tube  in  a  slow  current  of  dry  hydrogen  chloride.  The 
best  results  are  obtained  by  starting  from  metallic  calcium. 

H.  W. 

Amount  of  Amorphous  Silica  in  the  Soil.  Bela  von 
Horvath  ( Bied .  Zentr .,  1918,  47,  97 — 198). — For  the  estimation 
of  the  amorphous  silica,  5  grams  of  the  soil  are  extracted  with 
100  c.c.  of  a  1%  sodium  carbonate  solution  for  fifteen  minutes  at 
100°.  Solutions  of  sodium  carbonate  of  greater  concentration  than 
1%  dissolve  silicates  and  quartz  besides  amorphous  silica,  the  results 
obtained  being  consequently  too  high.  When  estimated  by  the 
author  s  method,  soil  is  found  to  contain  only  a  few  milligrams 
per  cent,  of  amorphous  silica.  H.  W.  B. 
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Estimation  of  Metals  by  Electrolytic  Deposition  without 
using  an  External  Supply  of  Electricity.  Maurice 
Franjois  ( Compt .  rend.,  1918,  lb7,  725 — 727). — A  strip  of  nickel 
is  placed  across  the  top  of  a  platinum  crucible,  and  a  zinc  rod, 
5  mm.  in  diameter,  is  suspended  from  the  strip;  the  rod  is  notched 
so  as  to  fit  on  to  the  nickel  strip,  and  the  lower  end  of  the  rod 
extends  nearly  to  the  bottom  of  the  crucible.  The  zinc  rod  is 
amalgamated  at  least  twenty-four  hours  before  being  used,  and  is 
wrapped  in  filter-paper,  which  is  tied  on  to  the  rod  with  ordinary 
cotton  thread.  The  electrolyte  used  for  the  deposition  of  silver 
or  gold  consists  of  9  c.c.  of  10%  potassium  cyanide  solution,  5  c.c. 
of  potassium  hydroxide  solution  (D  1*332),  and  2  c.c.  of  ammonia; 
for  the  deposition  of  mercury,  the  solution  should  consist  of  20  c.c. 
of  10%  sulphuric  acid  containing  0*5  gram  of  potassium  iodide. 
In  all  cases,  the  deposition  requires  twenty-four  hours  for  com¬ 
pletion.  [See,  further,  J .  Soc.  Ghent.  Ind .,  1918,  784a.] 

W.  P.  S. 

Quantitative  Estimation  of  Ions  by  Microanalytical 
Methods.  I.  Robert  Strebinger  (Osterr.  Chem.  Zeit .,  [ii], 
21,  71 — 73;  from  Chem.  Zentr.,  1918,  ii,  471), — The  author 
has  extended  Pregl’s  method  of  quantitative  organic  micro¬ 
analysis  to  inorganic  substances,  and  describes  the  estimation 
of  silver,  nickel,  arsenic,  iron,  chromium,  and  copper,  and  the 
separations  of  silver  from  copper  and  lead  from  tin.  Precipita¬ 
tion  of  nickel  with  a-benzildioxime  is  unsuitable  for  micro- 
analytical  purposes,  the  results  being  too  high.  H.  W. 

Gravimetric  Analysis.  VI.  Estimation  of  Calcium. 
VII.  Separation  of  Calcium  from  Magnesium.  L.  W. 

Winkler  ( Zeitsch .  angew .  Chem.,  1918,  31,  187 — 188,  203, 
214 — 216). — Estimation  of  calcium  as  oxalate  or  carbonate  was 
submitted  to  critical  examination.  It  is  recommended  that  the 
precipitation  as  oxalate  should  be  made  from  an  acetic  acid  solu¬ 
tion  in  the  presence  of  ammonium  chloride;  the  calcium  oxalate 
should  be  weighed  as  such,  since  ignition  to  oxide  is  less  trust¬ 
worthy,  especially  in  the  presence  of  sulphates.  If  the  latter  are 
present,  the  oxalate  always  contains  sulphate,  but  the  weight  is 
not  affected,  since  the  two  have  practically  identical  molecular 
weights.  For  the  separation  of  calcium  from  magnesium,  the 
calcium  is  precipitated  as  described  from  an  acetic  acid  solution; 
the  magnesium  is  subsequently  precipitated  as  ammonium  mag¬ 
nesium  phosphate  and  weighed  in  this  form.  [See,  further,  J .  Soc.. 
Chem.  Ind.,  1919,  29a.]  W.  P.  S. 

Estimation  of  Calcium  and  Magnesium  in  different 
Saline  Solutions.  E.  Canals  (Bull.  Soc.  chim.,  1918,  [iv],  23, 
422 — 430). — The  simplest  and  most  satisfactory  method  of  estim¬ 
ating  calcium  is  to  precipitate  it  as  oxalate  in  ammoniacal  solu¬ 
tion  and  weigh  it  as  oxide.  The  method  of  precipitation  as 
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sulphate  and  weighing  as  such  is  also  very  exact,  providing  that 
numerous  precautions  are  taken.  [See,  further,  J.  Soc .  Chem. 
Ind .,  January,  1919],  W.  G. 

Sensitiveness  of  the  most  usual  Tests  for  Copper. 

A.  Wober  ( Osterr .  Chem.  Zeit.y  [ii],  21,  105 — 107;  from  Chem. 
Zentr .,  1918,  ii,  560). — The  usual  tests  for  the  detection  of  copper 
have  been  investigated  with  respect  to  sensitiveness  with  a  view 
to  their  application  in  microanalysis;  the  results  are  given  in  the 
form  of  a  table.  H.  W. 

Separation  of  Hydroxides  in  the  Ammonium  Sulphide 
Group.  W.  D.  Treadwell  ( Schweiz .  Chem.  Zeit 1918,  2, 
59 — 61,  71 — 74;  from  Chem.  Zentr. ,  1918,  ii,  663 — 664).— The 
separation  of  bivalent  from  tervalent  metals  of  the  ammonium 
sulphide  group  by  simple  precipitation  with  dilute  ammonia  from 
solutions  containing  ammonium  salts  is  generally  not  quantitative. 
Transitory  local  excess  of  the  reagent  cannot  be  avoided,  and  the 
precipitate  then  carries  down  varying  amounts  of  the  bivalent 
metal.  The  necessary  asymptotic  approach  to  the  neutral  point 
can  be  easily  attained  by  leading  a  current  of  dilute  ammonia 
(obtained  by  blowing  air  through  a  saturated  solution  of 
ammonium  chloride  in  the  presence  of  calcined  magnesia)  through 
the  solution.  Precipitation  by  the  gas  has  the  advantage  that  it 
is  possible  to  approach  the  neutral  point  with  the  necessary  caution 
without  correspondingly  diluting  the  solution.  In  the  presence 
of  manganese,  ammonia  should  not  be  added  until  neutralisation  is 
complete,  since  the  manganese  ion  is  readily  oxidised  by  air  in 
neutral  solution  and  passes  into  the  precipitate;  neutrality  to 
litmus  is  the  farthest  possible  limit.  In  the  separation  of 
chromium  and  manganese,  the  latter  is  always  adsorbed  by  the 
chromium  hydroxide.  The  hydroxides  of  the  tervalent  metals 
carry  down  nickel  and  cobalt  more  readily  than  manganese  and 
zinc.  The  error  can  be  somewhat  diminished  by  precipitating  and 
filtering  the  main  portion  of  the  sesquioxides  in  distinctly  acid 
solution,  and  subsequently  precipitating  the  remainder  from  the 
filtrate  after  fresh  addition  of  ammonium  salts.  The  precipitates 
contain  much  more  basic  sulphate  than  chloride.  Precipitates 
from  solutions  containing  sulphates  are  more  sandy  in  character 
and  do  not  adhere  to  glass;  when  washed,  they  lose  the  sulphate 
ion  and  become  slimy. 

Mercuric  oxide  is  not  suitable  for  the  precipitation  of  the  ter¬ 
valent  metals  of  the  ammonium  sulphide  group  as  hydroxides. 
When  warmed  with  dilute  ammonium  sulphate  solution,  it  only 
liberates  an  insufficient  quantity  of  ammonia ;  addition  of 
ammonium  chloride  effects  an  improvement,  due  to  the  formation 
of  complex  mercury  salts.  The  precipitates  are  very  easily  filtered ; 
they  are  ignited  wet,  when  the  admixed  mercury  compounds  are 
quantitatively  volatilised. 

For  the  precipitation  of  aluminium,  chromium,  and  iron,  a 
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freshly  prepared  mixture  of  sodium  or  potassium  nitrite  and 
ammonium  chloride  is  to  be  preferred  to  the  very  unstable 
ammonium  nitrite.  The  precipitates  obtained  from  solutions  of 
ferric  salts  by  this  process  are  very  difficult  to  filter,  and  are 
greatly  contaminated  with  basic  salts.  The  difficulty  may  be 
avoided  by  displacing  the  nitrous  acid  from  the  solution  by  a 
current  of  inert  gas  at  the  temperature  of  the  water-bath.  The 
utility  of  the  method  is  limited  owing  to  the  oxidising  action  of 
the  nitrous  fumes. 

A  portion  of  the  aluminium  remains  in  solution  when  a  dilute 
solution  of  aluminium  chloride  is  precipitated  by  sodium  thio¬ 
sulphate  and  boiling  is  continued  until  sulphur  dioxide  is  com¬ 
pletely  expelled ;  precipitation  is  still  less  complete  in  the  case  of 
chromium.  H.  W. 

Arsenite  Titrations  of  Permanganate  Solutions.  Aloke 
Bose  ( Chern .  News ,  1918,  117,  369 — 370). — Results  of  experiments 
are  recorded  showing  that  free  nitric  acid  is  not  the  cause  of  the 
abnormally  high  reducing  value  of  sodium  arsenite  solution  when 
this  is  used  for  the  titration  of  permanganate  (compare  Ibbotson, 
A.,  1918,  ii,  175).  The  formation  of  manganic  compounds  does 
not  seem  to  be  possible.  Some  complicated  reactions  may  take 
place  during  the  titration,  but  it  is  quite  clear,  from  the  results 
of  titrations  with  ammonium  ferrous  sulphate  solution,  that  all 
the  manganese  is  present  as  permanganate  before  the  titration 
with  arsenite  is  commenced.  [See,  further,  J.  Soc .  Chem.  Ind ., 
1919.]  W.  P.  S. 

Separation  of  Germanium  from  Arsenic  by  the  Dis¬ 
tillation  of  the  Chloride  in  the  Presence  of  a  Chromate. 

Philip  E.  Browning  and  Sewell  E.  Scott  ( Amer .  J.  Sci.,  1918, 
[iv],  46,  663 — 665). — A  modification  of  a  method  described 
previously  (A.,  1917,  ii,  546);  chromic  acid  is  used  to  oxidise  the 
arsenic,  and  the  germanium  chloride  is  then  distilled  from  the 
hydrochloric  acid  solution.  Five  c.c.  of  10%  potassium  di chromate 
solution  are  sufficient  to  oxidise  0*25  gram  of  arsenious  acid.  A 
current  of  carbon  dioxide  may  be  passed  through  the  apparatus 
during  the  distillation  to  facilitate  the  removal  of  the  germanium 
chloride.  If  as  little  as  0*0005  gram  of  germanium  oxide  is  pre¬ 
sent,  the  distillate  yields  a  white  precipitate  of  germanium  sulphide 
on  the  addition  of  hydrogen  sulphide.  [See,  further,  J.  Soc. 
Chem .  Ind .,  1918,  785a.]  "  W.  P.  S. 

The  Estimation  of  Phenol  and  the  Three  Isomeric 
Cresols  in  Mixtures  of  these  Substances .  Harry  Medforth 
Dawson  and  Christopher  Archibald  Mountford  (T.,  1918,  113, 
935—944), 
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The  Optical  Behaviour  of  Water  of  Crystallisation. 

Kathe  Briegee  (Ann,  Physik ,  1918,  [iv],  57,  287 — 320). — Experi¬ 
ments  have  been  made  to  compare  the  reflection  intensities  of 
crystals  of  a  number  of  hydrated  salts  in  the  infra-red  region, 
A  =  2*5 — 7'0  a,  with  that  of  water.  The  reflection  curve  for  water 
shows  a  well-marked  maximum  intensity  at  A  =  3*07  jx,  and  very 
similar  maxima  are  found  for  hydrated  crystals  (compare  Schaefer 
and  Schubert,  A.,  1916,  ii,  505).  Of  the  nine  isomorphous  alums 
examined,  eight  show  twTo  maxima  in  the  intensity  curves  in  place 
of  the  single  water  maximum  at  3*07  /x,  their  positions  being  near 
3‘02pt  and  3*51 /x,  but  differing  slightly  in  the  different  alums. 
The  curve  for  csesium  alum,  however,  shows  a  third  maximum,  and 
in  this  respect  is  abnormal.  The  water  maximum  at  A —  6*22  jx  also 
becomes  doubled  in  the  case  of  the  alums. 

As  examples  of  uniaxial  crystals,  the  hexahydrated  nickel 
sulphate  and  selenate  (tetragonal  trapezohedral)  were  examined. 
In  the  case  of  these  salts,  the  water  maximum  is  shifted  only 
slightly.  The  intensity  of  the  reflection  depends  on  the  position 
of  the  optic  axis  relative  to  the  reflecting  surface,  the  water  of 
crystallisation  exhibiting  dichroism.  Similarly  in  the  case  of  mono¬ 
clinic  crystals  of  the  magnesium  sulphate  and  zinc-ammonium 
sulphate  groups,  the  reflection  properties  are  closely  related  to  the 
optical  properties,  the  wTater  being  trichroic.  It  is  concluded  that 
the  symmetry  properties  of  the  water  in  hydrated  salts  correspond 
with  the  symmetry  of  the  crystals.  The  bearing  of  the  results  on 
Werner’s  theory  of  the  constitution  of  hydrated  salts  is  discussed. 

Preliminary  experiments  with  analcime  indicate  a  shift  of  the 
water  maximum  towards  the  shorter  wave-lengths,  whilst  in  every 
other  case  the  shift  is  in  the  other  direction.  Further  experiments 
may  be  expected  to  throw  light  on  the  constitution  of  the  zeolites 
generally,  especially  with  regard  to  the  state  of  combination  of  the 
water  which  they  contain.  E.  H.  It. 

Effect  of  the  Electric  Field  on  Spectrum  Lines.  VII. 
The  Fowler  Helium  Series.  J.  Stark,  O.  Hardtke,  and  G. 
Liebert  (Ami,  Physik ,  1918,  [iv,],  56,  569 — 576.  Compare  Fowler, 
A.,  1913,  ii,  811). — The  effect  of  an  electric  field  on  the  lines 
A  3203  and  A  2733  of  the  Fowler  helium  series  has  been  studied. 
The  effect  is  compared  with  that  on  the  Balmer  hydrogen  series, 
and  it  is  shown  that  both  effects  are  verv  similar,  the  lines  in  both 
cases  being  symmetrically  resolved  into  their  components.  The 
intensity  of  the  two  components  is  equal.  J.  F.  S. 

Effect  of  an  Electric  Field  on  Spectrum  Lines.  VIII. 
New  Principal  Series  of  Helium  Lines  which  Appear  in 
the  Electric  Field.  J.  Stark  (Ann.  Physik ,  1918,  [iv],  56, 
577 — 588.  See  preceding  abstract). — During  an  investigation  of 
the  influence  of  an  electric  field  on  the  helium  spectrum,  two  new 
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principal  series  of  lines  were  discovered.  The  lines  of  the  first  of 
these,  the  He  1  principal  diffused  series,  are  given  by  the  formula 
v  —  Ez(ii)  —  Lz{m,,d).  In  the  electric  field,  the  lines  of  this  series 
are  resolved  in  such  a  way  that  the  components  do  not  lie  sym¬ 
metrically,  but  are  displaced  about  1  A.  unit  in  the  direction  of 
shorter  wave-lengths.  The  second  new  series  of  helium  lines,  the 
He  /  sharp  series,  is  represented  by  the  formula  v  =  Ez(li)  —  Lz(mys). 
The  lines  of  this  series  in  an  electric  field  were  not  resolved  into 
several  components,  but  were  displaced  towards  the  longer  wave¬ 
lengths.  The  He+  ion  possesses  twelve  series,  which  can  be 
arranged  in  two  systems  of  six  series.  In  each  system  there  are 
three  principal  series  with  the  same  end-number,  and  three  sub¬ 
sidiary  series,  also  with  the  same  end-number.  J.  F.  S. 

Effect  of  an  Electric  Field  on  the  Ultra-violet  Lines  of 
Helium.  G.  Li  ebert  (Ann.  Physih ,  1918,  [ivj,  56,  589 — 609.  See 
preceding  abstracts). — The  ultra-violet  lines  of  the  principal  series 
He  /  are  displaced  towards  the  red  end  of  the  spectrum  under  the 
influence  of  an  electric  field.  Both  the  components  undergo  the 
same  amount  of  displacement.  The  lines  of  the  second  subsidiary 
series  are  displaced  without  resolution  toward  the  red  by  an 
electric  field.  In  this  case,  the  displacement  is  rather  more  than 
the  proportional  amount.  The  lines  of  the  principal  series  He  II 
are  displaced  toward  shorter  wave-lengths  by  an  electric  field.  In 
the  case  of  the  third  subsidiary  series  of  He  /,  a  displacement  of 
the  lines  toward  longer  wave-lengths  is  brought  about  by  an 
electric  field.  J.  F.  S. 

A  New  Helium  Series  under  the  Influence  of  an  Electric 
Field.  G.  Liebert  (Ann.  Physih ,  1918,  [iv],  56,  610 — 616).— 
Corresponding  with  the  third  He  I  series,  a  subsidiary  He  II  series 
becomes  visible  in  a  strong  electric  field,  whereas  in  a  weak  electric 
field  it  has  no  noticeable  intensity.  The  electric  effect  on  every 
member  of  the  principal  series  corresponds  with  the  effect  on  the 
similar  member  of  the  subsidiary  series.  The  lines  of  the  sub¬ 
sidiary  series,  like  those  of  the  principal  series,  are  displaced 
toward  the  shorter  wave-lengths.  J.  F.  S. 

Spectrum  of  the  Chromosphere.  An  Eruptive  Protuber¬ 
ance  of  the  6th  July,  1917.  P.  Carrasco  (Anal.  Fis.  Quim 
1918,  16,  700 — 706). — A  comparison  of  the  author’s  observations 
of  the  chromosphere  spectrum  with  the  results  of  Rowland  and  of 
Adams.  The  presence  of  the  helium  series  6678*1,  4922*1,  etc.,  is 
noted  as  a  characteristic  of  the  spectrum.  The  helium  series 
7665*6,  4713*2,  etc.,  was  not  observed.  W.  S.  M. 

Optical  Researches  on  the  Constitution  of  Sulphurous 
Acid,  its  Salts  and  Esters.  Konr.  Schaefer  [with  Willy 

Kohler]  ( Zeitsch .  anorg.  Chem 1918,  104,  212 — 250). — Aqueous 
solutions  of  sulphur  dioxide  show  an  absorption  band  in  the  ultra¬ 
violet  in  the  same  position  as  the  band  given  by  sulphur  dioxide 
gas,  although  somewhat  broader.  Beer’s  law  is  not  followed,  the 
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band  becoming  much  shallower  with  increasing  dilution.  The 
absorbing  substance  in  aqueous  solutions  is  a  hydrate  of  sulphur 
dioxide,  S02...0H2,  which  appears  to  be  more  active  than  sulphur 
dioxide  itself.  Since  the  normal  sulphites  and  the  sulphite  esters, 
Et*S02*0Et  and  SO(OEt)2,  are  both  transparent  in  the  ultra¬ 
violet,  it  is  concluded  that  sulphurous  acid  itself  is  non-absorbing, 
both  in  the  unionised  and  ionised  condition.  The  diminished 
absorbing  power  of  solutions  of  sulphur  dioxide  on  dilution  is 
attributed  to  a  change  of  equilibrium  from  left  to  right  in  the 
equation  S02...0H2  ^  H2S03.  The  aqueous  solution  contains 
very  little  sulphurous  acid,  and  it  is  considered  that  measurements 
of  the  ion  concentration  in  sulphur  dioxide  solutions  have  given 
rise  to  false  ideas  regarding  the  degree  of  dissociation  of  sulphurous 
acid,  and  consequently  of  the  strength  of  the  acid. 

At  higher  temperatures,  solutions  of  sulphur  dioxide  absorb 
more  strongly,  owing  to  a  shift  in  the  equilibrium  of  the  above 
equation  towards  the  left.  Similarly,  addition  of  sulphuric  acid 
to  an  aqueous  solution  of  the  gas  increases  the  depth  of  the  band 
in  the  same  manner,  but  only  to  a  certain  limit.  When  the 
sulphuric  acid  exceeds  5N,  the  absorption  again  decreases,  prob¬ 
ably  owing  to  dehydration,  in  the  sense  SQ2...OH2 — **  S024-H20, 
the  free  sulphur  dioxide  being  a  less  strong  absorber  than  its 
hydrate.  In  pentane  and  chloroform  solutions,  the  absorption  is 
similar  to  that  of  the  free  gas,  and  the  solutions  follow  Beer  s  law. 
In  solutions  of  methyl  and  ethyl  alcohols  and  ethyl  ether,  the 
absorption  is  much  increased,  and  in  the  case  of  ethyl  ether  the 
band  passes  into  general  absorption  in  the  ultra-violet.  These  solu¬ 
tions  also  follow  Beer's  law,  and  it  is  concluded  that  stable  com¬ 
pounds  of  the  type  02S...OHEt  and  02S...0Et2  must  be  present  in 
such  solutions. 

Normal  sulphites  show  only  end  absorption  in  the  extreme  ultra¬ 
violet,  and  when  a  solution  of  a  normal  sulphite  solution  is  half 
neutralised  with  sulphuric  acid,  the  resulting  metal  hydrogen 
sulphite  solution  at  first  shows  only  end  absorption,  but  after  a  few 
days,  particularly  under  the  influence  of  light,  the  sulphur  dioxide 
band  develops.  When  the  metal  hydrogen  sulphite  is  formed,  how¬ 
ever,  by  mixing  solutions  of  sulphur  dioxide  and  normal  sulphite,  the 
band  is  present  immediately.  A  solution  of  potassium  pyrosulphite 
when  freshly  prepared  shows  only  end  absorption  in  the  extreme 
ultra-violet,  but  the  band  gradually  develops.  Similarly,  sodium 
methyl  sulphite,  which  in  methyl  alcohol  shows  only  end  absorp¬ 
tion,  in  aqueous  solution  gradually  develops  the  sulphur  dioxide 
band,  more  quickly  in  stronger  solutions,  owing  to  hydrolysis  into 
sodium  hydrogen  sulphite  and  methyl  alcohol. 

The  equilibrium  conditions  in  aqueous  sulphur  dioxide  solutions 
are  represented  by  the  scheme: 
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The  hydrogen  sulphite  ion,  HSCV,  is  probably  unstable  and  under¬ 
goes  transformation  into  sulphurous  acid  and  S03;/ ,  thus : 

=  S03/;  4-  H2S03.  The  sulphurous  acid  then  comes  into 
equilibrium  with  sulphur  dioxide  hydrate  in  the  sense  H2S03  — 
S02...H20.  These  changes  would  explain  the  gradual  develop¬ 
ment  of  the  absorption  band  in  hydrogen  sulphite  solutions.  The 
view  is  expressed  that  the  sulphite  ion,  [SOg]^,  has  a  symmetrical 
constitution,  and  hence  also  the  normal  sulphites.  This  view  is 
supported  by  the  observation  that,  selenious  acid  and  the  dialkyl 
selenites  have  similar  absorption  spectra  to  the  normal  sulphites 
(compare  A.,  1917,  ii,  61,  186;  1915,  ii,  389).  E.  H.  R. 

The  Ethylene  Chromophore.  H.  Ley  (Ber.>  1918,  51, 
1808 — 1819.  Compare  Ley,  A.,  1917,  i,  261;  Kauffmann,  ebenda . 
391). — The  absorption  spectra  of  styrene,  stilbene,  and  cinnamic  acid 
and  their  derivatives  have  been  studied.  Bathochromic  effects  are 
produced  by  the  introduction  of  a  methyl,  methoxy-  or  ethoxy-group 
in  the  co-position  in  styrene,  whilst  a  hypsochromic  effect  results 
when  the  methyl  or  ethoxy-group  is  substituted  in  the  a-position; 
hypsochromic  effects  are  also  observed  with  7-methylstilbene, 
/3-methylcinnamie  acid,  /3-ethoxy  cinnamic  acid,  and  a-methyl- 
cinnamic  acid  as  compared  with  the  parent  substances. 

Attempts  are  also  made  to  connect  absorptiometric  anomalies  with 
abnormal  values  for  the  molecular  refraction.  The  esters  of  a-  and 
/3-methylcinnamic  acid  are  less  absorbent  than  the  parent  substance 
and  have  lower  values  for  the  exaltation  Set*  /3-Methylstyrene  has  an 
absorption  similar  to  that  of  styrene,  and  its  refraction  anomaly  is 
of  the  same  order.  With  the  hydroxy-derivatives  a  somewhat  similar 
parallelism  is  observed,  the  hypsochromic  effect  of  the  ethoxy-group 
in  the  a-position  corresponding  with  a  distinct  diminution  of  the 
exaltation.  Since,  in  general,  an  increase  in  refractive  and  disper¬ 
sive  power  corresponds  with  an  increase  in  the  unsaturated  nature 
of  the  compound,  the  explanation  of  the  “  disturbing  ”  action  of 
substituents  on  the  absorption  spectra  of  substances  by  the  assump¬ 
tion  of  alteration  in  the  degree  of  unsaturation  appears  to  receive 
further  support. 

The  extinction-coefficients  of  chloroform  solutions  of  1:3:5  -tri- 
nitrobenzene  and  styrene,  a-ethoxystyrene,  /3-ethoxystyrene,  and 
jS-methoxystyrene  respectively  have  also  been  measured,  but  the 
results  scarcely  lead  to  a  definite  conclusion. 

Kauffmann’s  criticism  of  the  author's  views  (loc.  cit .)  is  reviewed. 

H.  W. 

Cry  stalloluminescence .  II.  Triboluminescence  and 
Crystalloluminescence.  Harry  B.  Weiser  ( J .  Physical  Chem ., 
1918,  22,  576 — 595.  Compare  A.,  1918,  ii,  419). — For  the  further 
investigation  of  the  relationship  between  crystalloluminescence  and 
triboluminescence,  the  phenomena  have  been  studied  with  crystals 
of  arsenic  trioxide  and  the  double  sodium-potassium  sulphate, 
2K2S04,lSra2S04.  In  each  case  the  colour  of  the  light  emitted  by  the 
crystals  during  rapid  formation  (crystalloluminescence)  and  that 
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produced  by  rubbing  or  crushing  the  crystals  (triboluminescence) 
have  been  determined  by  photographing  through  an  appropriate 
series  of  light  filters,  and  it  is  shown  that  the  light  rays  resulting 
from  the  two  phenomena  are  identical  in  colour,  that  from  arsenic 
trioxide  differing  considerably,  however,  from  that  from  the  double 
salt.  The  colour  of  the  luminescence  is  therefore  a  specific  property  of 
the  compound.  The  phenomena  are  held  to  be  chemical  in  origin. 
Crystalloluminescence,  which  is  only  exhibited  by  a  few  inorganic 
compounds,  is  due  to  the  rapid  re-formation  of  molecules  broken  up 
by  the  process  of  electrolytic  dissociation.  Triboluminescence  is  due 
to  the  re-formation  of  molecules  broken  up  by  the  violent  disruption 
of  crystals.  Whilst  all  crystalloluminescent  substances  are  also  tri- 
boluminescent,  the  reverse  is  not  true.  In  certain  newly-formed 
crystals  a  state  of  strain  may  exist,  and  if  outside  force  is  applied  to 
such  crystals  before  the  internal  forces  have  become  adjusted,  violent 
disruption  of  the  crystal  may  ensue,  with  consequent  molecular 
decomposition  and  triboluminescence.  The  intensity  of  the  tri¬ 
boluminescence  depends  on  the  force  needed  to  break  up  the  mole¬ 
cule  and  the  magnitude  of  the  conversion  factor  for  light  in  the 
luminescent  reaction.  E.  H.  R. 


Spectrum  of  the  Ruby  and  Emerald.  IV.  Spectrum 
Phenomena  in  the  Chromium  Compounds.  James  Moir 
(Trans.  Roy.  Soc.  S.  Africa ,  1918,  7,  129 — 130). — It  has  been  shown 
previously  (ibid.,  2,  321 ;  3,  271,  273 ;  4,  339)  that  the  almost  unique 
spectra  of  ruby  and  emerald  are  due  to  chromium  oxide  which  has 
been  compelled  to  vibrate  in  an  abnormal  or  constrained  manner 
leading  to  the  production  of  narrow  absorption  bands ;  the  constrain¬ 
ing  substance  in  the  case  of  the  ruby  is  crystalline  alumina  and  in 
the  case  of  the  emerald  it  is  glucinum  silicate.  The  present  com¬ 
munication  describes  attempts  to  induce  the  constrained  vibration 
of  ordinary  chromium  oxide  by  artificial  means.  Suitable  methods 
consist  in  dissolving  chromic  oxide  in  concentrated  sulphuric  acid 
and  gradually  adding  an  organic  substance,  such  as  starch,  until  the 
orange  colour  has  changed  to  deep  green  or,  more  strikingly,  by 
replacing  the  sulphuric  acid  by  glacial  phosphoric  acid.  It  would 
appear  possible  to  get  a  very  close  imitation  of  the  emerald  spectrum 
by  the  latter  process,  but  the  ruby  spectrum,  on  the  other  hand,  has 
not  been  reproduced  except  by  means  of  alumina. 

Concentrated  hydrochloric,  nitric,  perchloric,  formic,  acetic,  and 
citric  acids  did  not  vield  very  characteristic  results,  although  a,  faint, 
hazy  band  at  A  6800  was  seen  in  several  of  these  solutions.  H.  W. 


A  New  Electrometer  for  the  Measurement  of  Radioactivity. 

B.  Szilard  (Anal.  Fis.  Quim .,  1918,  16,  690 — 699).— A  detailed 
description  of  a  new  improved  electrometer  of  the  attracted  alumin¬ 
ium  needle  type  especially  adapted  for  radioactive  measurements. 

W.  S.M. 


Radioactivity  of  some  Canadian  Mineral  Spring’s. 

J.  Satterly  and  R.  T.  Elworthy  (Trans.  Roy.  Soc.  Canada , 
1917 — 1918,  [in],  11,  17 — 26). — The  water  of  some  sixty  mineral 
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springs  has  been  examined  with  respect  to  its  content  of  radium 
emanation  and  dissolved  radium.  Measurements  of  the  rate  of 
flow  and  temperature  of  the  water  are  also  given,  together  with 
the  nature  of  the  strata.  The  emanation  content  varies  from 
11*2x10“ 12  curies  per  litre  to  345  x  10~12  curies.  The  dissolved 
radium  varies  between  the  merest  trace  and  46  x  10“ 12  gram  per 
litre,  although  in  most  cases  the  amount  is  very  small.  A  tabular 
comparison  is  given  between  the  factors  for  these  springs  and  those 
of  American  and  European  springs.  Thermal  springs  are  shown 
to  be  more  active  than  the  cold  springs.  J.  F.  S. 

The  Radioactivity  of  Mud  from  Rockanje.  E.  H.  Buchner 

(Chem.  Weekblad,  1918,  15,  243- — 246). — Examinations  of  samples 
of  mud  from  the  Waal  lake,  near  Rockanje  (A.,  1913,  ii,  821), 
showed  proportions  of  radium  of  the  order  of  1  x  10~10  parts  by 
weight.  Subsequent  examination  in  the  following  year  confirmed 
this  figure.  More  recent  work  on  samples  of  the  same  material 
by  Folmer  and  Blaauw  (A.,  1918,  ii,  145)  indicate  a  radium  con¬ 
tent  of  the  order  generally  found  in  common  rocks  and  deposits, 
namely,  1  x  10 ~12.  The  author  has  examined  some  of  the  samples 
tested  by  Folmer-  and  Blaauw,  and  confirms  their  results.  The 
discordance  betwmen  the  later  figures  and  the  earlier  results  can¬ 
not  be  attributed  to  differences  in  the  methods  of  working  or  to 
experimental  error,  but  is  possibly  due  to  deposition  from  the  river 
water  in  isolated  places  of  matter  containing  a  high  proportion  of 
some  uranium  mineral  or  its  degradation  products.  S.  T.  L. 

The  Radioactivity  of  the  Mud  from  Rockanje.  A.  H. 

Blaauw  (Chem.  Weekblad ,  1918,  15,  361 — 364). — Buchner’s  argu¬ 
ments  (preceding  abstract)  to  account  for  the  differences  shown  by 
the  later  analyses  in  the  radioactivity  of  the  Rockanje  deposits 
are  criticised,  and  the  assumptions  of  patches  of  higher  activity 
questioned.  Other  geological  arguments  suggested  by  Buchner  are 
shown  to  be  incorrect.  It  is  claimed  that  the  later  examination 
was  complete.  S.  I.  L. 

Ionisation  and  Resonance  Potential  for  Electrons  in 
Vapours  of  Magnesium  and  Thallium.  Paul  D.  Foote  and 
Fred  L.  Mohler  (Phil.  Mag.,  1919,  fvi],  37,  33 — 50). — The  ion¬ 
isation  and  resonance  potentials  for  electrons  in  vapours  of  mag¬ 
nesium  and  thallium  have  been  measured  by  the  Tate  modification 
of  the  Franck  and  Hertz  method.  The  experimental  values  for 
magnesium  vapour  were  2*65  volts  and  7*75  volts  for  the  resonance 
and  ionisation  potentials  respectively.  The  values  calculated  from 
the  quantum  relation  hv  —  eV  are  2*70  volts  and  7*61  volts 
resoectively.  In  the  case  of  thallium  vapour,  the  values  1*07  volts 
and  7*3  volts  were  obtained  for  the  resonance  and  ionisation 
potentials  resnectively.  The  theoretical  value  for  the  former 
quantity  is  1*07  volts,  whilst  that  of  the  latter  is  unknown.  The 
ionisation  potential  for  magnesium  is  obtained  from  the  limit  of 
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the  combination  series  1  'bS  and  the  resonance  potential  is 

determined  by  the  first  line  in  this  series,  m  =  2.  In  the  case  of 
thallium,  the  resonance  potential  is  determined  by  the  shorter 
wave-length  member  of  the  first  term  of  the  principal  series  of 
doublets.  No  known  series  in  thallium  has  a  convergence  fre¬ 
quency  greater  than  49,263.  The  observed  ionisation  potential  for 
thallium  suggests  the  presence  of  an  undiscovered  series  of  single 
lines  converging  at  v~  1  'bS  =  57,000  to  60,000.  The  present  work 
offers  evidence  that  the  single  line  spectra  of  magnesium  and 
thallium  are  A  ==45 71  and  11,513  A.  respectively.  The  general 
behaviour  of  the  metals  as  regards  ionisation  and  resonance 
potentials  appears  to  be  identical  for  metals  in  the  same  group  of 
the  periodic  table.  In  the  case  of  thallium,  the  component  of  the 
doublet  having  the  higher  frequency  determines  the  value  of  the 
energy  quantum  absorbed  by  the  atom.  This  fact  suggests  either 
the  possibility  of  separate  excitation  of  the  components  of  a  doublet 
by  electronic  impact  or  a  behaviour  of  thallium  vapour,  thus 
excited,  analogous  to  the  emission  of  characteristic  X-rays,  for 
which  the  K  group  does  not  appear  until  the  energy  of  the  impact¬ 
ing  electrons  is  greater  than  that  corresponding  with  K- y.  The 
authors  have  obtained  a  value  of  Planck’s  constant,  h ,  by  the 
method  of  ionisation  and  resonance  potentials.  Using  thirteen 
determinations  on  seven  different  metals,  the  final  mean  value 
h  =  6*55  x  10~27  erg.  sec.  was  obtained,  which  is  in  excellent  agree¬ 
ment  with  recent  determinations  by  other  methods.  The  question 
of  photoelectric  sensibility  of  metallic  vapours  has  been  briefly 
discussed,  and  recent  work  on  ionisation  and  resonance  potentials 
has  been  considered  critically.  J.  F.  S. 

The  Emission  of  Positive  Electricity  by  Salts  of  the  Alkalies 
and  Alkaline  Earths  under  the  Influence  of  Canal  Rays. 

W.  Volker  (Ann.  Physik,  1918,  [iv|,  57,  257 — 277). — It  is  shown 
that  when  a  suitably  prepared  thin  layer  of  lithium  chloride  or  of 
calcium  sulphate,  connected  with  a  conducting  system,  is  subjected 
to  bombardment  by  canal  rays,  the  induced  currents  can  only  be 
explained  on  the  assumption  that,  when  the  cathode  fall  of 
potential  exceeds  a  certain  limiting  value,  positive  charges  are 
emitted  by  the  salt.  The  limiting  value  of  the  cathode  fall  in 
the  case  of  lithium  chloride  is  about  500  volts,  and  with  calcium 
sulphate  about  1500  volts.  These  values  correspond  with  the  limit¬ 
ing  values  found  by  Stark  and  Wendt  (A.,  1912,  ii,  720),  above 
which  these  salts,  under  the  influence  of  canal  rays,  emit  the 
characteristic  metallic  series  lines.  It  is  concluded  that  the 
carriers  which  emit  the  series  lines,  which  are  only  observed  in  the 
space  immediately  adjacent  to  the  salt,  are  the  positive  ions  of  the 
metallic  elements  themselves.  E.  H.  R. 

Measurement  of  Concentration  of  Hydrogen  Ions  and 
a  New  Form  of  Calomel  Electrode.  W  Sturm  ( Chem . 
Weekblad,  1918,  15,  912 — 916). — The  author  has  designed  a 
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hydrogen  electrode  which  reaches  equilibrium  in  about  five 
minutes.  This  consists  of  a  flask  fitted  with  a  rubber  stopper 
pierced  with  three  holes.  The  electrode,  which  passes  through  one 
of  the  holes,  consists  of  a  glass  tube  open  at  its  lower  end,  and  is 
surrounded  by  a  cylinder  of  platinum  gauze.  An  inner  tube 
carries  a  copper  wire  connected  to  the  platinum  gauze  by  means 
of  mercury,  and  a  platinum  wire.  Hydrogen  enters  through  a 
tube  in  the  second  hole,  passes  up  the  electrode,  and  escapes 
through  a  side-tube.  The  third  opening  carries  a  thermometer. 
The  arrangement  has  the  advantage  that  the  fluid  is  throughout 
agitated  in  contact  with  the  hydrogen,  which  results  in  a  rapid 
equilibrium.  The  disadvantage,  however,  is  that  a  considerable 
volume  of  fluid  is  required.  Oxygen  is  removed  from  the  hydrogen 
by  means  of  heated  platinised  asbestos ;  the  presence  of  small 
quantities  of  oxygen  must  be  studiously  avoided. 

A  form,  of  calomel  electrode  is  described  in  which  mercury, 
mercury— calomel  paste,  potassium  chloride  crystals,  and  saturated 
potassium  chloride  solution  are  employed ;  such  an  apparatus  has 
been  in  use  for  eight  months  satisfactorily.  S.  T.  L. 

Electrolytic  Conductivity  in  Non-aqueous  Solutions.  II. 
Electrical  Conductivity  of  p  -  Tolyltrimethylammonium 
Iodide  in  Water  and  several  Organic  Solvents.  Henry 

Jermain  Maude  Creighton  and  D.  Herbert  Way  (,/.  Franklin 
Inst.,  1918,  186,  675 — 698.  Compare  ibid.,  1916,  182,  745). — 
The  electrical  conductivity  of  ^-tolyltrimethylammonium  iodide  has 
been  determined  at  25°  in  water,  methyl  alcohol,  ethyl  alcohol, 
propaldehyde,  anisaldehyde,  benzaldehyde,  acetone,  formic  acid, 
acetic  acid,  propionitrile,  benzonitrile,  nitromethane,  nitrobenzene, 
and  e^’chlorohydrin.  In  the  case  of  some  of  the  solvents,  measure¬ 
ments  have  also  been  made  at  0°  and  18°  and  the  temperature 
coefficient  calculated.  ^Tolyltrimethylammonium  iodide,  like  most 
strong  electrolytes,  does  not  follow  Ostwald’s  dilution  law  in 
aqueous  solution,  hut  is  approximately  in  agreement  with  the 
Storch  empirical  dilution  equation.  The  ionic  conductivity  of  the 
?>-tolyl  trimethyl  ammonium  ion  at  25°  in  aqueous  solution  is  40*3. 
The  equivalent  conductivity  at  infinite  dilution  has  been  extra¬ 
polated  for  ??-tolyltrimethylammonium  iodide  in  all  the  solvents 
used,  and  it  is  shown  that  the  values  vary  from  —13  in  anis¬ 
aldehyde  to  Ax  —188  in  acetone.  Further,  the  magnitude  of  this 
value  hears  a  relationship  to  the  chemical  constitution  of  the 
solvent,  which  may  be  generally  stated  thus :  the  equivalent  con¬ 
ductivity  of  an  electrolyte  at  infinite  dilution,  and  consequently 
the  velocity  of  the  ions,  is  greater  in  an  alir)hatic  solvent  than  in 
an  aromatic  solvent  of  corresnonding  constitution.  Thus  A ^  fo 
nitromethane  — 115,  for  nitrobenzene  38:  for  rroiuonitrile  143, 
whilst  for  benzonitrile  Ax  —54.  In  an  homologous  series,  the 
value  for  A  ^  is  greater  the  nearer  the  solvent  stands  to  the 
beginning  of  the  series.  For  example,  for  water  =  116.  methvl 
alcohol  100  ethyl  alcohol  48  formic  acid  90,  acetic  acid  25,  Of 
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the  various  substituting  groups,  the  influence  of  the  aldehyde 
group  on  the  magnitude  of  Aqq  is  greatest,  whilst  that  of  the 
carboxyl  group  is  the  least,  as  is  shown  by  the  series :  acetaldehyde 
=  188,  nitromethane  115,  methyl  alcohol  100,  acetic  acid  25. 

J.  F.  S. 

Electrolytic  Deposition  of  Iron  from  Organic  Solvents. 

E.  EL  Archibald  and  L.  A.  Piguet  (Trans.  Boy.  Soc.  Canada , 
1917 — 1918,  [iii],  11,  107 — 112).- — Solutions  of  ferric  chloride  in 
acetone,  ethyl  alcohol  and  acetone,  and  water  and  acetone,  have 
been  electrolysed  by  various  currents  and  at  various  voltages  at 
25°.  The  experiments  were  carried  out  between  platinum  eleo 
trodes,  but  in  some  experiments  a  silver  cathode  was  employed. 
In  all  cases,  the  iron  can  be  completely  deposited ;  in  the  case  of 
acetone  and  of  acetone-water  mixtures,  the  iron  is  deposited  free 
from  carbon.  At  low  voltages,  the  iron  is  deposited  in  the  metallic 
condition;  as  the  voltage  is  increased,  it  comes  down  as  a  red 
deposit  which  is  adherent  and  allows  the  iron  to  be  removed  from 
the  solution.  From  the  acetone— alcohol  solutions,  the  iron, 
although  completely  deposited,  is  contaminated  with  carbon. 
From  acetone— water  solutions  of  ferrous  sulphate,  the  iron  can  be 
completely  deposited,  but  the  deposit  contains  a  considerable 
amount  of  carbon.  Aldehyde  is  not  formed  during  the  electrolysis 
of  any  of  the  solutions.  J.  F.  S. 

Electrolytic  Precipitation  of  Zinc.  D.  McIntosh  (Trans. 
Boy.  Soc.  Canada ,  1917—18,  [iii],  11,  113 — 119). — The  electrolytic 
deposition  of  zinc  from  solutions  of  the  sulphate  has  been  studied 
under  various  conditions  with  the  object  of  ascertaining  the  most 
suitable  conditions  for  obtaining  good  deposits.  It  is  shown  that 
the  best  results  are  obtained  when  the  solution  is  free  from  colloids 
and  when  the  amount  of  iron  present  is  low.  The  metals  arsenic, 
antimony,  copper,  cobalt,  nickel,  and  all  metals  more  electropositive 
than  zinc  must  be  absent.  The  solution,  particularly  in  tanks  con¬ 
taining  large  amounts  of  acid,  should  be  cold.  The  zinc  deposits  in 
a  semi-passive  form ;  but  when  it  begins  to  dissolve,  solution*  cannot 
be  stopped  in  any  simple  way.  The  zinc  concentration  should  be  as 
high  as  possible  (6 — 7%),  and  no  attempt  should  be  made  to  electro¬ 
lyse  solutions  containing  less  than  1*5— 2’0%  of  zinc.  With  the 
ordinary  cascade  system  the  maximum  current  density  is  25- — 30 
amperes  per  sq.  foot.  A  large  number  of  photographs  of  deposits 
obtained  under  varving  conditions  are  reproduced  in  the  paper. 

J.  F.  S. 

Critical  Phenomena.  William  R.  Fielding  (Chem.  News , 
1918,  117,  379 — 383). — The  relation  between  the  critical  pressure 
and  critical  temperature  of  an  element  can  be  expressed  by  the 
formula  (Tc-\-  236*2)/ y/_Pc  =  70*9.  This  relation  holds  strictly  for 
hydrogen  and  the  members  of  the  halogen  group  and  less  closely  for 
nitrogen  and  xenon,  whilst  in  the  case  of  oxygen  the  divergence  is 
considerable.  For  series  of  inorganic  compounds  such  as  that  of  the 
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halogen  acids  a  similar  formula  holds,  ( Tc  —  x)j  y' Fc~k,  where  x  and 
h  are  constants  for  any  particular  series.  In  inorganic  compounds 
the  critical  pressure  rises  with  the  critical  temperature  in  any  series, 
but  in  organic  compounds  the  pressure  falls  as  the  temperature  rises. 
For  a  number  of  organic  compounds  the  value  of  Tc  x  \TPC  has  been 
calculated.  In  higher  members  of  aliphatic  series  this  quantity 
tends  to  become  constant.  In  the  aromatic  series  of  hydrocarbons, 
with  the  introduction  of  alkyl  groups  into  the  benzene  ring,  it  first 
decreases,  and  as  the  complexity  of  the  alkyl  groups  increases  it 
becomes  practically  constant.  Multiplication  of  benzene  rings  in 
the  molecule  produces  a  considerable  increase  in  the  value  of  the 
quantity.  E.  H.  R,. 

Calorimetric  Lag.  Walter  P,  White  (J.  Amer.  Chem.  Soc ., 
1918,  40,  1858 — 1872)/ — Lags  may  pertain  to  the  thermometer,  to 
various  portions  of  the  calorimeter,  or  to  outlying  bodies,  including 
air.  In  this  paper  the  lag  of  external  bodies,  such  as  a  thin  metal 
shield  surrounding  the  calorimeter,  is  treated  in  a  mathematical 
manner.  The  effects  prove  to  be  three :  one,  equivalent  to  a  change 
in  the  heat  capacity  of  the  calorimeter,  which  can  be  eliminated 
by  direct  calibration  of  the  calorimeter ;  another,  much  smaller, 
depending  on  the  amount  of  thermal  leakage,  which  can  be  avoided 
by  using  the  adiabatic  method;  and  a  third,  dependent  on  the 
jacket  temperature,  which  disappears  if  this  is  constant. 

On  account  of  the  lag  effect,  the  effective  heat  capacity  of  a  shield 
midway  between  calorimeter  and  jacket  is  only  one-fourth  its 
actual  capacity,  and,  with  due  regard  to  the  possibility  of  change, 
such  shields  may  often  be  used  to  reduce  thermal  leakage.  Used  as 
a  cover  such  a  shield  has  a  specially  small  error,  and  offers  a  parti¬ 
cularly  easy  method  of  dealing  with  evaporation.  (Compare  A., 
1918,  ii,  149.)  E.  H.  R. 

The  Conditions  of  Calorimetric  Precision.  Walter  P. 
White  (J.  Amer.  Chem.  Soc.,  1918,  40,  1872— 1886).— In  a  cali¬ 
brated  calorimeter  most  of  the  errors  arise  in  thermometric 
measurements,  and  most  of  these  come  in  the  “  cooling  correction,” 
the  determination  of  the  effect  of  thermal  leakage.  The  leakage 
effect  is  equal  to  K$XT,  where  T  is  the  time,  <f>x  is  the  difference 
between  calorimeter  and  environment  temperature,  and  K  the 
leakage  modulus  of  the  calorimeter.  By  diminishing  K ,  as  by 
means  of  a  vacuum,  the  effect  of  errors  in  <f>x  is  diminished.  These 
errors  arise  from  the  difficulty  in  getting  the  jacket  and  calorimeter 
temperatures  unifonn.  The  advantage  of  diminishing  <fix,  the 
thermal  head,  is  largely  illusory,  since  the  main  error,  that  in  deter¬ 
mining  K  by  means  of  the  cooling  rate,  is  little  affected.  Lags, 
which  vary  with  K  and  are  independent  of  T  and  can  be  made 
to  cause  little  or  no  error.  The  rate  of  stirring  should  be  as  uni¬ 
form  as  possible,  since  the  heat  produced  varies  as  the  cube  of  the 
speed.  The  type  of  stirrer  and  design  of  the  calorimeter  with 
reference  to  stirring  may  be  important.  E.  H.  R. 
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Calorimetric  Methods  and  Devices.  Walter  P.  White 
( J .  Amer.  Chem .  £oc.,  1918,  40,  1887 — 1898). — The  general  rules 
for  calorimetric  precision  (preceding  abstract)  are  applied  to  jacket 
covers  and  stirrers  and  to  such  special  devices  as  vacuum-jacketed 
vessels,  the  adiabatic  method,  aneroid  or  dry  calorimeters,  double 
or  differential  calorimeters,  and  measured -shield  calorimeters,  and 
the  advantages  of  the  different  forms  of  calorimeter  are  compared. 
The  measured-shield  calorimeter  is  a  new  device,  having  between 
the  calorimeter  and  the  jacket  a  thin  metal  shield  connected  to  the 
wall  of  the  jacket  by  thermo-elements  which  are  used  to  measure 
the  thermal  head.  E.  H.  R. 

Sensitive  Bath  Thermostat.  A.  Norman  Shaw  [Trans.  Boy . 
Soc.  Canada ,  1917—18,  [iii],  11,  129 — 135). — A  thermostat  on  a 
rather  large  scale  is  described  which  differs  but  little  from  the  well- 
known  types.  A  note  on  the  regulation  of  temperature  is  appended 
to  the  paper.  J.  F.  S. 

An  Accurate  Method  for  Measuring  the  Density  of  Gases. 

O.  Maass  and  J.  Russell  (J.  Amer.  Chem.  Soc .,  1918,  40, 
1847 — 1852). — The  method  described  is  applicable  to  the  deter¬ 
mination  of  the  density  of  those  gases  which  can  be  condensed  by 
liquid  air  or  some  other  freezing  agent.  The  purified,  dry  gas  is 
condensed  in  a  suitable  vessel,  and  thence  transferred  to  a  large 
exhausted  glass  flask  (about  2J  litres  capacity)  the  volume  of  which 
is  accurately  known.  The  flask  has  a  connection  to  a  manometer, 
and  the  pressure  is  read  at  0°,  the  flask  being  immersed  in  ice. 
By  a  suitable  arrangement  of  tubes  the  gas  in  the  flask  can  be 
transferred  to  an  exhausted  glass  bulb  immersed  in  liquid  air. 
When  the  gas  has  liquefied,  the  bulb  is  sealed  off  and  weighed,  and 
again  weighed  after  it  has  been  opened  and  the  liquid  allowed  to 
evaporate.  The  pressure  of  the  gas  remaining  in  the  flask  and 
connecting  tubes  is  read  after  the  bulb  has  been  detached,  to  enable 
the  volume  of  gas  taken  into  the  bulb  to  be  calculated.  The  accu¬ 
racy  of  the  method  is  limited  by  the  accuracy  with  which  the  height 
of  the  mercury  in  the  manometer  can  be  read.  The  probable  error 
with  the  method  used  is  0‘05% ;  with  the  aid  of  a  cathetometer  it 
could  be  reduced  to  0*01%. 

The  following  densities  were  determined :  acetylene,  1*1695 ; 
methyl  ether,  2*1103;  hydrogen  bromide,  3*6397.  E.  H.  R. 

The  Change  of  Density  of  Liquid  Mixtures  with  In¬ 
creasing  Temperature.  W.  Herz  ( Zeitsch .  anorg.  Chem., 
1918,  104,  251 — 252).- — The  formula  expressing  the  relationship 
between  density  and  temperature,  1  jdt  =  a  —  h  log  (0  —  t),  where 
dt  is  the  density  at  temperature  t,  6  is  the  critical  temperature, 
and  a  and  h  are  constants,  has  been  found  to  hold  for  liquid  mix¬ 
tures  as  well  as  for  pure  liquids.  Different  binary  mixtures  of 
benzene,  toluene,  aniline,  and  nitrobenzene  were  used  for  the 
experiments,  at  temperatures  between  25°  and  90°,  and  the  differ¬ 
ences  between  observed  and  calculated  densities  were  very  small. 
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The  critical  temperature  0  of  the  mixture  was  calculated  from 
those  of  the  constituents,  61  and  02 ,  by  means  of  the  formula 
6  —  ndl  +  ( 100  —  7?,) 02/ 100,  where  n  and  (100  — w)  are  the  percentages 
of  each  constituent.  E.  H.  ~R. 

Molecular  Attraction  and  Attraction  of  Mass,  and  some 
New  Gas  Equations.  James  Kam  (Phil  Mag.,  1919,  [vi],  37, 
65 — 97). — A  theoretical  paper,  in  which  gas  equations  are  deduced 
from  considerations  of  the  actual  and  theoretical  co -volumes.  A 
general  equation  is  deduced  which  considers  the  effect  of  tempera¬ 
ture  on  the  relation  of  the  co-volumes  to  the  volume.  Further 
reduced  isothermals  and  reduced  border-curves  are  considered.  It 
is  shown  that  the  cohesive  forces  causing  the  “inward  pressure  ” 
appear  to  follow  a  law  similar  to  the  inverse  square  law  of  mass 
attraction.  From  the  deviations  from  the  gas  laws  a  value  for 
the  tensile  strength  of  iron  is  deduced  which  is  of  the  same  order 
as  the  experimental  value.  It  is  further  shown  that  whatever  the 
ultimate  nature  of  the  cohesive  forces  may  be,  they  seem  to  be 
proportional  to  the  square  of  the  molecular  weight  and  to  obey  the 
inverse  square  law — a  law  consequent^  similar  to  Newton's  law  of 
attraction  of  mass.  J.  F.  S. 

Internal  Molecular  Forces  of  Solid  Substances  and  their 
Relations  with  the  Elastic  Properties.  Stefano  Pagliani 
(Nuovo  Cirri.,  1918,  [vi],  15,  i,  103 — 129). — The  existence  of  three 
forms  of  internal  molecular  forces  in  solids  is  considered  and  their 
values  calculated.  The  first,  F,  termed  interm olecular  force  of 
coherence,  enters  as  a  factor  in  the  internal  work  into  which 
thermal  or  mechanical  energy  can  be  transformed  without  change 
in  the  volume  of  the  substance.  The  second,  7r,  termed  internal 
pressure,  is  analogous  in  character  to  external  pressure,  and  enters 
as  a  factor  in  the  internal  work  in  which  thermal  energy  is  used 
with  variation  of  the  volume  of  the  substance.  The  third,  called 
intermolecular  force  of  change  of  phase,  enters  as  a  factor  in  the 
internal  work  accomplished  during  changes  of  phase — in  the  fusion 
of  solids;  this  force,  which  acts  at  the  temperature  of  fusion,  where 
Lindemann  considers  that  the  amplitudes  of  the  atomic  oscillations 
about  their  equilibrium  position  become  of  the  same  order  of  mag¬ 
nitude  as  the  mean  distance  between  the  atoms,  appears  to  be  of 
the  same  nature  as  F ,  which  acts  with  definite  values  at  different 
temperatures. 

The  magnitude  of  the  force  F  exhibits  relationships  with  the 
values  of  some  of  the  magnitudes  considered  in  the  study  and  appli¬ 
cations  of  the  elastic  properties  of  solids.  The  simplest  of  these 
relations  with  the  moduli  of  elasticity  of  tension  E ,  of  rigidity  n, 
and  of  flow  N  are  as  follows:  E  =  l’70  F  or  approximately 
E  =  5F/3,  n  —  F/7r,  and  A  =  2F/7r.  The  relatively  great  value  of 
the  ratio  between  E  and  F  depends  on  the  fact  that  the  load  E , 
which  should  double  the  initial  length  of  the  solid,  is  only  an  ideal 
load  unattainable  in  practice.  It  is  hence  more  accurate  to  replace 
E  in  technical  formulae  by  Ff  this  being  a  real  magnitude  the  value 
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of  which  at  different  temperatures  may  he  calculated  by  means  of 
physical  magnitudes  exactly  measurable;  a  number  of  expressions 
are  given  in  which  this  substitution  is  made.  The  modulus  of 
elasticity  for  each  species  of  deformation  is  found  to  be  directly 
proportional  to  the  molecular  force  of  coherence.  T.  H.  P. 

The  Adsorption  of  Arsenious  Acid  by  Ferric  Hydroxide . 

Maitland  C.  Boswell  and  J.  V.  Dickson  (/.  Amer.  Chem.  Sac., 
1918,  40,  1793 — 1801). — The  adsorption  of  arsenious  acid  from 
solution,  by  ferric  hydroxide  which  had  been  prepared  several 
months  previously,  has  been  studied  both  in  presence  and  absence 
of  sodium  hydroxide.  The  adsorption  of  the  arsenious  acid  by  the 
ferric  hydroxide  is  diminished  by  the  presence  of  sodium  hydroxide, 
whilst  the  adsorption  of  the  sodium  hydroxide  is  itself  increased 
by  the  presence  of  the  arsenious  acid.  The  age  of  the  ferric  hydr¬ 
oxide  and  the  addition  of  sodium  chloride  appear  not  to  have  any 
effect  on  the  quantitative  data  recorded. 

The  results  follow  only  approximately  the  “  adsorption  law,” 
E  —  fiA7\  where  E  is  the  concentration  of  the  adsorbed  substance 
in  the  adsorbing  p^iase,  A  its  concentration  in  the  solution  at 
equilibrium,  and  /?  and  p  are  constants.  The  equation  can  be 
written  log  E  —  plog  A  +  B .  Hence  if  the  logarithms  of  the  con¬ 
centrations  in  the  adsorbent  and  the  solution  be  plotted,  a  straight 
line  should  be  obtained,  the  slope  of  which  gives  the  value  of  p 
whilst  the  intercept  gives  the  value  of  Z?  =  log/3.  The  curves  thus 
obtained  from  the  results  of  the  authors’  experiments  approximate 
to  straight  lines,  but  all  show  a  distinct  concavity  to  the  x  or  log  A 
axis.  The  adsorption  phenomenon  cannot  be  exactly  represented 
by  the  above  equation.  The  adsorption  of  arsenious  acid  by  ferric 
hydroxide  was  also  studied  by  Mecklenburg  (A.,  1913,  ii,  676),  who 
concluded  that  the  adsorption  curves  for  any  particular  gel  pre¬ 
pared  under  varying  conditions  are  so  related  to  a  unit  curve  that 
the  ratio  of  any  ordinate  on  one  curve  to  the  corresponding  ordin¬ 
ate  on  the  unit  curve  is  a  constant.  The  authors  interpret  this  to 
mean  that  the  exponent  p  in  the  equation  E  —  ^Av  is  constant  for 
any  particular  gel,  whilst  j8  is  a  variable  depending  on  the  condi¬ 
tions  of  preparation  of  the  gel.  The  values  of  p  calculated  from 
the  authors’  and  Mecklenburg’S  results  agree  when  arsenious  *  acid 
is  used  alone,  but  in  presence  of  sodium  hydroxide  its  value 
increases.  E.  H.  K. 

Ferment  Action.  II.  Adsorption  of  Amino-acids  and  Poly¬ 
peptides  by  Animal  Charcoal.  Relation  of  the  Observed 
Appearances  to  the  Cleavage  of  Polypeptides  by  Yeast  Juice. 

Emil  Abderhalden  and  Andor  Fodor  ( Ferment forsch .,  1917,  2, 
74 — 102;  from  Chem ,  Zentr 1918,  ii,  738.  Compare  A.,  1917, 
i,  306). — Animal  charcoal  adsorbs  scarcely  a  trace  of  glycine,  but 
it  adsorbs  a  little  alanine  and  a  comparatively  large  quantity  of 
leucine.  Similar  variations  are  observed  in  the  case  of  the  poly¬ 
peptides,  even  isomeric  substances  being  adsorbed  to  very  different 
extents  by  the  charcoal.  The  amount  adsorbed  at  various  dilutions 
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varies  according  to  the  laws  of  adsorption,  just  as  has  been  observed 
in  the  case  of  enzymes.  The  adsorptive  power  of  charcoal  differs 
from  that  of  the  enzymes,  however,  in  being  uninfluenced  by 
changes  in  the  concentration  of  the  hydrogen  and  hydroxyl  ions 
in  the  solution. 

When  mixtures  of  amino-acids  or  polypeptides  are  treated  with 
animal  charcoal,  the  adsorption  of  the  substances  containing  the 
more  complex  molecules  is  relatively  increased,  whilst  that  of 
smaller  molecular  substances  is  decreased.  H.  W.  B. 

Ferment  Action.  III.  Adsorption  of  Amino-acids  and 
Polypeptides  and  also  of  various  Carbohydrates  by  Animal 
Charcoal.  Emil  Abderhalden  and  Andor  Fodor  (Ferment- 
forsch 1917,  2,  151 — 166;  from  Chem .  Zentr 1918,  ii,  739.  Com¬ 
pare  preceding  abstract).— Z-Arabinose,  lsevulose,  and  inositol  are 
less  readily  adsorbed  by  charcoal  than  dextrose,  sucrose,  and  other 
disaccharides  and  trisaccharides.  The  presence  of  carbohydrates 
diminishes  the  adsorptive  power  of  animal  charcoal  towards  poly¬ 
peptides,  and  conversely  the  adsorption  of  carbohydrates  is 
adversely  influenced  by  polypeptides.  H,  W.  B. 

Retardation  by  Sugars  of  Diffusion  of  Acids  in  Gels. 

Evarts  A.  Graham  and  Helen  Tredway  Graham  (J.  Amer.  Chem. 
Soc 1918,  40,  1900—1917), — The  rates  of  diffusion  of  a  number  of 
inorganic  and  organic  acids  into  gelatin  solutions  containing  vary¬ 
ing  amounts  of  dextrose,  sucrose,  and  lactose  have  been  measured. 
All  the  sugars  have  a  marked  retarding  influence  on  the  diffusion 
of  any  acid,  the  disaccharides  having  a  considerably  greater  effect 
than  the  monosaccharide.  In  agreement  with  the  general  diffusion 
law,  the  ratio  of  the  distance  of  diffusion  to  the  square  root  of  the 
time  is  found  to  be  a  constant  in  gelatin  both  with  and  without 
sugar.  The  retardation  is  not  proportional  to  the  concentration  of 
the  sugar,  but  is  relatively  greater  for  smaller  concentrations  of 
sugar.  If  the  ratio  dj  jJ  t  is  equal  to  K()  without  sugar  and  K  with 
sugar,  the  relative  retardation  is  given  by  (A0  —  K)jK{)  or  A/j5T0. 
The  relation  between  concentration* of  sugai  and  retardation  can  be 
expressed  approximately  by  the  equation  (A/A’0)n~«c,  where  c  is 
the  concentration  and  a  and  n  are  constants.  In  10%  gelatin,  nitric 
acid  behaves  abnormally  in  that  the  ratio  djsjt  is  not  constant, 
but  increases  rapidly  at  first  and,  after  remaining  constant  for  some 
time,  again  decreases.  Hydrochloric  acid  shows  the  same 
behaviour  in  3%  gelatin. 

Sodium  chloride  also  retards  the  diffusion  of  acids  into  gelatin, 
but  to  a  less  extent  than  the  sugars  when  equimolecular  solutions 
are  compared.  This  is  the  reverse  of  their  effect  in  reducing  the 
acid  swelling  of  gelatin,  in  which  sodium  chloride  is  more  effective 
than  sugar.  The  physiological  bearing  of  the  results  obtained  is 
briefly  discussed,  particularly  with  reference  to  the  protective 
action  of  dextrose  in  cases  of  chloroform  poisoning,  the  effects  of 
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which  are  ascribed  to  the  presence  of  free  hydrochloric  acid  in  the 
substance.  The  mechanism  of  the  retardation  is  also  discussed. 

E.  H.  R. 

Chemical  Affinity  in  Crystals  and  the  Velocity  of 
Crystallisation.  M.  Padoa  (. Atti  B.  Accad.  Lincei,  1918,  [v], 
27,  ii,  59 — 64;  Gazzetta ,  1918,  48,  ii,  139 — 147). — The  suggestion 
is  made  that,  in  most  cases,  crystallisation  represents  a  transposi¬ 
tion  effected  by  means  of  valencies  among  the  more  or  less  free 
molecules  of  the  gaseous  or  liquid  phase,  so  that  velocity  of  crystal¬ 
lisation  may  be  regarded  as  velocity  of  reaction.  The  author  has 
measured  the  velocities  of  crystallisation  of  a  number  of  super¬ 
cooled  compounds  with  the  object  of  ascertaining :  (1)  if,  with 
isomorphous  compounds  of  similar  structure,  the  velocities  of 
crystallisation  are  equal  or  of  the  same  order  of  magnitude,  and 
(2)  if,  in  a  senes  of  compounds  of  perfectly  analogous  chemical 
constitutions,  the  velocities  of  crystallisation  are  comparable  and, 
ceteris  paribus ,  dependent  on  the  molecular  weights.  Similar 
values  are  obtained  for  7/z-bromo-  (600)  and  m-chloro~nitrobenzene 
(882),  and  also  for  p-diehloro-  (4800),  7>dibromo-  (7000),  and 
peiodo-benzene  (6000),  the  low  value  for  p-chloroiodobenzene  (1153) 
being  apparently  dependent  on  its  markedly  different  viscosity. 
The  introduction  of  methyl  into  the  benzene  ring  greatly  retards 
the  crystallisation ;  naphthalene  and  its  analogues  show  far  lower 
values  than  benzene,  the  isomeric  anthracene  and  phenanthrene 
having  identical  velocities.  Similarity  also  exists  between  the 
velocities  for  isomorphous  inorganic  compounds. 

Of  two  compounds  of  similar  structure,  the  one  saturated  and  the 
other  unsaturated,  the  latter  should  present  the  greater  velocity  of 
crystallisation,  since  the  latent  affinities  in  the  double  linkings 
should  favour  the  process  of  crystallisation.  This  conclusion  is 
completely  confirmed  by  the  results  obtained  for  a  number  of  pairs 
of  isomorphous  organic  compounds,  one  member  of  each  pair  being 
saturated  or  at  least  less  unsaturated  than  the  other  member. 

The  general  conclusions  drawn  are  :  (1)  the  velocity  of  crystal¬ 
lisation  is  a  constitutive  property,  and  (2)  the  bonds  between  the 
atoms  in  crystalline  networks  are  of  the  same  nature  as  chemical 
valencies.  T.  H.  P. 


Point  of  Transformation  between  Reversible  Modifica¬ 
tions.  C.  Viola  (Atti  B.  Accad.  Lincei ,  1918,  [v],  27,  ii, 

107 — 112).— The  author  applies  the  law  of  maximum  work  and 
Curie's  law  to  the  consideration  of  the  possible  co-existence,  at  a 
temperature  different  from  T ,  of  two  reversible  crystalline  modifica¬ 
tions  which  occur  in  contact  in  stable  equilibrium  at  temperature  T 
and  at  a  definite  pressure.  It  is  shown  that,  either  where  a  process 
is  effected  reversibly  and  crystallisation  takes  place  and  should  take 
place  according  to  Curie's  law,  or  where  between  two  modifications 
in  contact  a  minimal  surface  tension  is  established,  a  point  of 
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transformation  must  always  exist  there;  vice  versa,  the  surface 
tension  is  a  minimum  at  a  transformation  point  between  two  modi¬ 
fications.  T.  H.  P. 

The  Artificial  Coloration  of  Liquid  Crystals.  Paul 

Gaubert  ( Compt .  rend.,  1918,  167,  1073 — 1075). — Indophenol 
may  be  satisfactorily  used  for  colouring  liquid  crystals  and  also 
solid  crystals  of  a  large  number  of  organic  compounds.  The 
presence  of  the  indophenol  lowers  the  solidification  point  of  the 
molten  substances,  and  in  the  case  of  substances  giving  several 
birefringent  liquid  phases,  all  the  melting  points  or  transformation 
points  are  lowered.  There  exists  for  the  indophenol  a  coefficient  of 
solubility  particular  to  each  phase,  this  coefficient  diminishing  with 
the  molecular  volume. 

The  optically  positive  liquid  crystals  obtained  by  combining 
cholesterol  with  glycollic  acid,  glycerol,  etc.,  are  not  coloured  by 
indophenol,  although  the  isotropic  liquid  dissolves  it.  W.  G. 

Theory  of  the  Velocity  of  Coagulation.  H.  Fkeundlich 
( Kottoid  Zeitsch 1918,  23,  163 — 173).- — A  theoretical  paper  in 
which  it  is  shown  that  the  velocity  of  slow  coagulation  of  hydro¬ 
phobe  sols  increases  very  much  with  increasing  concentration  of 
the  coagulating  electrolyte,  whilst  for  rapidly  coagulating  sols  the 
velocity  of  coagulation  is  constant  and  independent  of  the  nature 
and  concentration  of  the  electrolyte.  Smoluchowski  explains  the 
rapid  coagulation  by  assuming  that  the  collisions  between  the 
particles  are  non-elastic  and  lead  to  the  coagulation  of  all  the 
particles  which  come  within  the  sphere  of  influence.  The  rapid 
increase  in  velocity  of  the  slow  coagulation  is  explained  by  the 
assumption  that  in  the  concentration  present  the  charges  on  the 
particles  produce  a  repulsion,  and  only  those  particles  are  coagu¬ 
lated  the  kinetic  energy  of  which  is  greater  than  a  certain  critical 
value.  This  critical  value  is  greater  the  greater  the  charge  on  the 
particle.  The  number  of  these  particles  increases  as  the  electrolyte 
concentration  increases.  A  formula  giving  the  relationship 
between  electrolyte  concentration  and  velocity  of  coagulation  is 
given,  and  this  is  in  keeping  with  observed  results.  J.  F.  S. 

The  Brownian  Movement  and  the  Coagulation  of 
Colloidal  Solutions.  H.  W.  Woudstra  (Ghent.  Weekblad ,  1918, 
15,  679 — 680). — The  author  claims  priority  over  Kruyt  and 
van  der  Spek  (A.,  1917,  ii,  563)  in  directing  attention  to  the  func¬ 
tion  of  the  Brownian  movement  of  the  colloid  particles  in  the 
coagulation  of  a  colloidal  solution.  W.  S.  M. 

The  Brownian  Movement  in  Relation  to  the  Mechanism 
of  Flocculation.  D.  J.  Hissink  ( Chem .  Weekblad ,  1919,  16, 
20 — 21). — The  author  disputes  the  contention  of  Henri  and 
Ostwald  (see  “  Grundriss  der  allgemeinen  Chemie,7’  1917,  544)  that 
the  Brownian  movements  are  diminished  by  addition  of  a  coagu- 
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lating  electrolyte  before  coagulation,  and  contends  that  by  micro¬ 
scopic  observation  it  can  easily  be  seen  tbat  the  coagulation  itself 
is  the  cause  of  the  diminution  of  the  movement,  which  is  therefore 
a  consequence  of  the  coagulation  and  does  not  precede  it. 

S.  I.  L. 

The  Lowering  of  the  Degree  of  Dissociation.  R.  N.  de 

I-Iaas  (Chem.  Weekblad,  1918,  15,  1352— 1355).— An  elementary 
mathematical  consideration  of  the  fundamental  equation  of  mass 
action  with  reference  to  the  shifting  of  the  equilibrium  consequent 
on  the  addition  of  one  of  the  products  of  dissociation  or  ionisation 
to  the  system.  W.  S.  M. 

Heterogeneous  Equilibria  between  Aqueous  and  Metallic 
Solutions  :  The  Interaction  of  Mixed  Salt  Solutions  and 
Liquid  Amalgams .  V.  A  Study  of  the  Ionisation  Relations 
of  Potassium  and  Strontium  Chlorides  in  Mixtures. 

G.  McP.  Smith  and  Edwin  Arthur  Rees  (J.  Amer.  Chem .  Soc ., 
1918,  40,  1802- — 1847). — To  study  the  equilibrium  between  mixed 
strontium  and  potassium  amalgams  and  the  mixed  aqueous  solu¬ 
tions  of  the  chlorides  of  these  metals,  a  definite  quantity  of  either 
strontium  amalgam  or  potassium  amalgam  of  known  concentration 
was  shaken  up  with  successive  portions  of  a  known  aqueous  solu¬ 
tion  of  the  mixed  chlorides  until  equilibrium  was  reached.  The 
quantities  of  strontium  and  potassium  in  the  amalgam  were  then 
determined  by  analysis.  Experiments  were  made  on  the  effect  of 
varying  (1)  the  amalgam  concentration  up  to  about  0*6  milli- 
equivalent  of  potassium  or  strontium  per  10  grams  of  mercury, 
(2)  the  total  salt  concentration  in  the  aqueous  phase  from  0*05 A 
to  BN,  (3)  the  ratio  of  the  two  salts  in  the  aqueous  phase  at 
different  total  salt  concentrations,  and  (4)  the  temperature  from 
15°  to  40°.  To  interpret  the  data  obtained,  the  value  of  the  ex¬ 
pression  (SiHg)(K-salt)2/(KHg)2(Sr-salt)  =  £c  was  calculated,  in 
which  (SrHp)  and  (RHg)  are  the  respective  atom-fractions  in  the 
mercurial  phase,  and  (K-salt)  and  (Sr-salt)  are  the  mol-fractions 
in  the  aqueous  phase  (compare  A.,  1917,  ii,  247).  The  value  of 
the  “equilibrium  expression”  Cc  increases  proportionately  with 
the  total  concentration  in  the  mercurial  phase  up  to  0*3  milli- 
equivalent  per  10  grams  of  mercury,  at  temperatures  from  15 — 45°. 
When  the  amalgam  concentration  is  kept  constant  and  the  con¬ 
centration  of  the  aqueous  phase  increased,  the  proportions  of  the 
two  salts  being  kept  constant,  the  value  of  Gc  first  falls  rapidly  as 
the  concentration  rises  to  about  0*4 N,  but  with  stronger  solutions 
it  approaches  a  constant  value. 

Assuming  that,  in  the  most  dilute  solutions  examined,  O'OSA, 
an  equimolecular  mixture  of  the  two  salts  is  completely  ionised,  it 
is  shown  that,  as  the  concentration  in  the  aqueous  phase  is  in¬ 
creased,  but  the  salt  ratio  kept  constant,  the  proportion  of  K+ 
ions  to  Sr++  ions  increases  rapidly;  also  when  the  ratio  of 
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potassium  chloride  to  strontium  chloride  is  increased,  the  propor¬ 
tion  of  K+  ions  increases  at  a  greater  rate. 

The  results  obtained  at  different  temperatures  have  been  used 
to  calculate  the  heat  of  reaction  accompanying  the  changes  between 
15°  and  40°.  With  rising  temperature,  the  reaction  is  exothermic, 
and  the  heat  of  reaction  is  found  to  decrease  with  increasing  total 
salt  concentration. 

As  regards  the  dissociation  of  potassium  and  strontium 
amalgams,  it  is  shown  that  the  ordinary  mass-action  expression 
holds  good  for  mixtures  of  the  two  up  to  a  total  concentration  of 
about  2  milli-equivalents  per  100  grams  of  mercury.  There  is 
evidence  of  the  formation  in  the  aqueous  salt  mixture  of  molecular 
complexes  and  complex  ions,  the  results  being  in  harmony  with 
Werner’s  views.  E.  H.  R. 

Influence  of  Substitution  of  the  Components  of  Binary 
Equilibria  in  Solution.  XIII.  The  Solution  Equilibria 
of  the  Three  Isomeric  Phenylenediamines  with  Phenols 
and  the  Dinitro-derivatives  of  Benzene  respectively. 

Robert  Kremann  and  Wolfgang  Strohschneider  (. Monatsh., 
1918,  39,  505 — 570.  Compare  this  vol.,  ii,  15). — Melting-point 
and  cooling  curves  have  been  obtained  for  the  six  binary  systems 
made  up  of  the  three  phenylenediamines  with  either  a-naphthol  or 
/3-naphthol,  for  the  four  binary  systems  composed  of  a-  or 
/3-naphthol  with  a-  or  jS-naphthylamine,  for  the  system  /3-naphthol 
and  ^toluidine,  for  the  nine  binary  systems  composed  of  one  of 
the  three  diphenylamines  with  one  of  the  three  dihydroxybenzenes, 
for  the  three  binary  systems  composed  of  2  : 4-dinitrotoluene  with 
each  of  the  phenylenediamines,  and  for  the  nine  binary  systems 
composed  of  one  of  the  three  phenylenediamines  with  one  of  the 
dinitrobenzenes.  The  results  are  given  in  curves  and  in  voluminous 
tables.  It  is  shown  that  p-phenylenediamine  forms  compounds 
with  two  molecules  of  a-naphthol  (m.  p.  110°)  and  with  two  mole¬ 
cules  of  /3-naphthol  (m.  p.  1505°).  One  molecule  of  m-phenylene- 
diamine  forms  compounds  with  two  molecules  of  /3-naphthol  (m.  p. 
114°)  and  with  one  molecule  of  a-naphthol  (m.  p.  35°).  One  mole¬ 
cule  of  o-phenylenediamine  forms  compounds  with  one  molecule 
of  a-naphthol  (m.  p.  60°)  and  with  one  molecule  of  j3-naphthol 
(m.  p.  86°)  respectively.  a-Naphthol  forms  two  compounds  with 
a-naphthyl amine  with  one  and  four  molecules  of  the  latter  to  one 
of  the  former  compound.  A  compound  is  formed  containing  two 
molecules  of  jS-naphthol  to  three  molecules  of  a-naphthvl  amine.  but 
no  compounds  are  formed  between  a-naphthol  and  /3-naphthyl- 
amine ;  a  simple  eutectic  is  produced  by  these  substances  at  47°, 
and  contains  56*5%  of  the  last-named  component.  An  equimole- 
cular  compound  is  formed  between  /3-nat)hthol  and  'p-toluidine 
(m.  p.  87-5°).  Equimolecnlar  compounds  are  formed  with 
m-ohenylenediamine  and  catechol  (m.  p.  64*5°),  m-phenylene- 
diamine  and  resorcinol  (m.  p.  79°1.  m-phenvlenediamine  and 
quinol  (m.  p.  127°),  with  two  molecules  of  catechol  and  one  mole- 
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cule  of  ^-plienylenediamine,  with  three  molecules  of  catechol  and 
two  molecules  of  ^-phenylenediamine,  and  with  three  molecules  of 
quinol  with  one  molecule  of  p-phenylenediamine.  The  details  of 
the  system  o-dinitrobenzene— £>-phenylenediamine  have  not  been 
worked  out,  because  of  a  secondary  chemical  reaction  which  inter¬ 
feres  with  the  measurements.  Compounds  are  formed  between 
m-dinitrobenzene  and  the  three  phenylenediamines  of  the  follow¬ 
ing  composition :  (i)  three  molecules  of  the  nitro- compound  with 
two  molecules  of  o-phenylenediamine,  (ii)  two  molecules  of  the 
nitro-compound  with  one  molecule  of  o-phenylenediamine,  and  (iii) 
one  molecule  of  the  nitro-compound  with  tw’o  molecules  of 
m-phenylenediamine ;  no  compounds  are  formed  between 
p-phenylenediamine  and  m-dinitrobenzene.  In  the  case  of 
£?-dinitrobenzene  and  the  three  phenylenediamines,  compounds  are 
not  formed  with  o-  and  ra-phenylenediamine,  but  with  p-phenylene- 
diamine,  a  compound  of  two  molecules  of  the  amine  and  one  mole¬ 
cule  of  the  nitro-compound  is  formed.  Full  details  of  the 
numerous  eutectics  are  given  in  the  paper.  J.  F.  S. 

The  Dilution  Limits  of  Inflammability  of  Gaseous 
Mixtures.  III.  The  Lower  Limits  of  some  Mixed 
Inflammable  Gases  with  Air.  IV.  The  Upper  Limits  of 
some  Gases,  Singly  and  Mixed,  in  Air.  Hubert  Frank 
Coward.  Charles  William  Carpenter,  and  William  Payman  (T., 
1919,  115,  27—36). 

The  Propagation  of  Flame  through  Tubes  of  Small 
Diameter.  II.  William  Payman  and  Richard  Vernon  Wheeler 
(T.,  1919,  115,  36—45). 

The  Inflammation  of  Mixtures  of  Ethane  and  Air  in  a 
Closed  Vessel.  The  Effects  of  Turbulence.  Richard 
Vernon  Wheeler  (T.,  1919,  115,  81 — 94). 

The  Ignition  of  Explosive  Gases  by  Electric  Sparks. 

John  David  Morgan  (T.,  1919,  115,  94 — 104). 

The  Range  of  Existence  of  Substances ,  Kinetic  Analysis  t 
and  the  Estimation  of  Vapour  Pressures  from  Reaction 
Velocities.  M.  Trautz  ( Zeitsch .  anorg.  Chem .,  1918,  104, 
169 — 210). — -The  author  distinguishes  between  the  range  of  stability 
and  the  range  of  existence  of  any  substance.  The  stability  of  a 
substance  is  dependent  on  the  chemical  factors  which  bring  about 
its  formation,  and  is  measured  by  the  energy  of  the  reaction,  whilst 
its  range  of  existence  is  determined  only  by  the  heat  of  activation 
needed  to  bring  about  its  decomposition.  The  upper  limit  of 
existence  of  a  compound  is  determined  by  the  heat  of  activation  of 
that  binary  decomposition  which  requires  the  least  energy. 

From  the  point  of  view  of  the  author's  theory  of  reaction  velocity 
(A.,  1917,  ii,  23;  1918,  ii,  151),  a  large  number  of  reactions  are 
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discussed.  The  formation  of  nitrosyl  chloride  or  of  nitrosyl 
bromide  is  apparently  a  reaction  of  the  third  order,  but  in  all 
probability  is  made  up  of  superimposed  reactions  of  lower  orders, 
and  formulae  are  developed  by  means  of  which  the  higher  order 
reaction  can  be  expressed  in  terms  of  reactions  of  lower  orders. 
On  the  assumption  that  nitrosyl  chloride  formation  proceeds  in  the 
two  stages  NO  +  Cl2  — NOCl2,  NOCl2  +  NO  =  2NOCl,  a  method  of 
kinetic  analysis  is  developed  which  enables  the  concentration  and 
heat  of  formation  of  the  intermediate  product  to  be  calculated. 
The  heat  of  formation  of  NOCl2  is  2500  cal. 

The  reaction  between  hydrogen  and  oxygen  in  porcelain  vessels 
was  supposed  by  Bodenstein  to  be  of  the  third  order,  but  the 
velocity  constants  do  not  distinguish  between  a  third-  and  a  second- 
order  reaction.  Moreover,  probable  values  for  the  impact  constant- 
are  obtained  only  if  it  is  treated  as  a  second-order  reaction.  The 
course  of  the  reaction  is  probably  H2+02  — H202  (measurable); 
H202 -r  H2  =  2H20  (immeasurably  fast).  The  probable  value  of  the 
heat  of  activation  for  H2  +  02  is  46,374  cal.,  and  the  mean  diameter 
of  oxygen  and  hydrogen  molecules,  1*62  x  10~8  cm. 

The  formation  of  nickel  carbonyl  from  nickel  and  carbon  mon¬ 
oxide,  which  is  apparently  a  third-order  reaction,  probably  pro¬ 
ceeds  in  the  three  stages:.  Ni  +  CO  =  NiCO  (momentary  equil¬ 
ibrium),  NiCO  +  CO  =  Ni(CO)2  (measurable),  and  Ni(CO)2+ 2CO  = 
Ni(CO)4  (immeasurably  fast).  It  is  shown  how,  from  the  velocity 
of  the  reaction,  the  vapour  pressure  of  nickel  can  be  calculated,  and 
also  its  probable  boiling  point,  3358°  A.T.  The  true  order  of  a 
reaction,  for  example,  in  the  case  of  nickel  carbonyl  formation,  can 
be  determined  by  consideration  of  the  absolute  reaction  velocity 
and  its  temperature  coefficient  when  the  mean  molecular  diameter 
is  assumed. 

The  velocity  of  surface  reactions  is  fully  discussed,  and  in  this 
connexion  the  decomposition  of  ammonia,  phosphine,  arsine,  and 
antimony  hydride  are  considered.  These  reactions  are  assumed  to 
be  of  the  first  order,  corresponding  with  XH3  — >  XH  +  H2 
(measurable).  The  heat  of  activation  in  this  series  decreases  with 
increasing  molecular  weight.  From  the  heat  of  activation,  the 
maximum  wave-length  of  the  actinic  rays  which  will  bring  about 
the  decomposition  is  calculated  from  the  formula 

g0  =  (2*843  xlO7)/ A. 

It  is  concluded  that  ammonia,  phosphine,  and  arsine  should  show 
absorption  in  the  ultra-violet,  antimony  hydride  in  the  visible 
spectrum.  For  ammonia,  the  maximum  wave-length  is  shown  to 
be  219*6  pp,  and  in  confirmation  of  this,  it  is  shown  experimentally 
that  light  of  214 — 203  pp  is  photochemically  active  towards 
ammonia. 

Other  reactions  discussed  are  the  formation  and  decomposition 
of  sulphuryl  chloride,  the  decomposition  of  sulphur  trioxide  and 
hydrogen  selenide,  the  formation  of  hydrogen  sulphide  and 
hydrogen  selenide  from  their  elements,  and  the  slow  combustion  of 
hydrogen  iodide,  of  phosphorus,  sulphur,  and  carbon.  From  Bhead 
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and  Wheeler  s  experiments  on  the  combustion  of  carbon  to  carbon 
monoxide  (T.,  1912,  101,  846),  assuming  that  the  vapour  of  carbon 
is  monatomic,,  the  boiling  point  of  carbon  is  calculated  to  be  3542° 
and  its  vapour  pressure  in  mm.  of  mercury  at  1100°,  4*05  x  10”9, 
the  corresponding  concentration  being  4*74  x  lCM4  mols.  per  litre. 

E.  H.  R. 

Consecutive  Reactions.  IV  c  Relationships  of  the 
Constants  in  the  Acid  Hydrolysis  of  Esters  of  Oxalic  and 
Malonic  Acids.  Anton  Skrabal  and  (Frl.)  Danica  Mrazek 
( Monatsh.,  1918,  39,  495 — 503.  Compare  A.,  1917,  ii,  250). — 
The  kinetics  of  the  acid  hydrolysis  of  methyl  oxalate,  ethyl  oxalate, 
methyl  malonate,  and  ethyl  malonate  have  been  studied  at  25°. 
The  hydrolysis  was  effected  by  OTA-hydrochloric  acid,  and  since, 
as  has  been  previously  shown,  the  determination  of  the  change  in 
acidity  did  not  yield  a  satisfactory  constant,  the  amount  of  normal 
ester  remaining  unchanged  was  determined  iodometrically.  In 
this  way,  it  is  shown  that  the  hydrolysis  takes  place  according  to 
the  equations  for  first-order  reactions.  The  ratio  of  the  reaction 
constants  of  the  two  consecutive  reactions  is  2:1.  Methyl  oxalate 
is  hydrolysed  approximately  twice  as  rapidly  as  ethyl  oxalate,  but 
in  the  case  of  the  malonic  esters,  the  rate  of  hydrolysis  is  approxim¬ 
ately  the  same  in  the  two  cases.  J.  F.  S’. 

The  Conception  of  the  Chemical  Element  as  Enlarged 
by  the  Study  of  Radioactive  Change.  Frederick  Soddy 
(T.,  1919,  115,  1—26). 

Atomic  Weights  in  1917.  E.  Moles  [{Anal.  Fis .  Qnim ., 
1918,  16,  625 — 653). — A  review  of  the  work  on  the  determination 
of  atomic  weights  published  during  1917. 

Complex  Ions.  I.  M.  Kolthoff  ( Chem .  Weekblad ,  1918,  15, 
1636 — 1644). — The  definitions  of  complex  ions  given  by  de  Haas 
{ibid.,  1917,  14,  752;  1918,  15,  1352)  and  Abegg  and  Bodlander 
(A.,  1899,  ii,  542)  are  criticised.  The  latter  state:  “  One  of  the 
ion-forming  components  of  a  complex  compound  is  built  up  of  a 
single  ion  with  an  electrically  neutral  molecule.”  de  Haas  in  his 
later  paper  defines  an  inorganic  complex  ion  as  “  a  metal-contain¬ 
ing  ion  built  up  of  one  or  more  molecules  and  one  or  more  ions.” 
The  author  does  not  regard  the  presence  of  a  neutral  molecule  as 
essential.  Complex  ions  arise  from  the  tendency  of  ions  to  com¬ 
bine  with  other  molecules  or  ions,  which  tendency  is  the  greater 
the  lower  is  the  “  electro -affinity  ”  of  the  ion;  the  nature  of  the 
complex  is  dependent  also  on  the  properties  of  the  molecules  or 
other  ions  which  enter  into  it.  It  follows  that  for  any  salt,  form¬ 
ation  of  complex  ions  becomes  important  only  when  neutral  mole¬ 
cules  are  present  to  enter  into  combination  with  the  ions,  that  is, 
when  the  degree  of  dissociation  is  small.  Thus  salts  of  strongly 
electropositive  and  electronegative  ions  or  groups,  and  salts  of  one 
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strong  and  one  weak  radicle,  being  highly  dissociated  in  solution, 
show  small  tendency  to  complex  formation;  salts  of  one  strong  and 
one  weak  radicle  or  element  may,  however,  form  complex  ions  by 
combination  of  the  ions  of  the  weaker  element  or  radicle  with  each 
other. 

The  mercuric  salts  afford  numerous  examples  of  the  formation 
of  complex  ions;  dissociation  of  mercuric  chloride  forms  the  ions 
HgCT,  Hg**,  and  Cl7,  and  combination  of  the  Cl7  with  the  undis¬ 
sociated  molecule  gives  rise  to  the  complexes  HgCl3/  and  HgCl^77 . 
Of  these,  the  group  HgCl*  has  the  highest  concentration,  namely, 
about  10,000  times  as  great  as  the  concentration  of  the  Hg'*  ion. 
A  consideration  of  the  possibilities  of  combination  or  dissociation 
of  a  group  AB',  where  A  is  a  bivalent  positive  and  B  a  univalent 
negative  ionogen,  will  show  that  the  neutral  molecule  AB2  can  be 
regarded  as  an  intermediate  product  between  the  complexes  AB’ 
and  AB37. 

The  cases  of  formation  of  complexes  fall  into  two  classes.  In 
the  first,  the  electro-affinity  of  both  ions  is  great,  and  the  tendency 
to  complex  formation  small,  increasing  as  the  electro-affinity  falls. 
In  the  case  of  the  chlorides  of  the  alkali  metals  in  solution  in 
presence  of  an  alkaline  earth  chloride,  for  example,  the  lower  dis¬ 
sociation  of  the  alkaline  earth  chloride  causes  the  presence  of  its 
neutral  molecules,  which  form  complexes  with  the  chlorine  ion  of 
the  alkali  metal  chloride,  of  the  type  RC137 ;  in  concentrated  solu¬ 
tions,  the  product  of  the  concentration  of  this  complex  and  that 
of  the  ion  of  the  alkali  metal  may  be  so  great  as  to  cause  separa¬ 
tion  of  double  salts.  In  the  second  class,  the  electro-affinity  of 
both  ions  is  small ;  it  is  clear  that  there  will  be  a  gradual  transition 
between  the  two  classes.  Silver  iodide  and  mercuric  cyanide  form 
examples  of  slightly  soluble  salts  in  this  class;  here  the  solubility 
is  greatly  increased  by  presence  of  either  ion,  owing  to  the  possi¬ 
bility  of  complex  formation  which  this  introduces.  Cadmium 
iodide  affords  a  good  case  of  a  soluble  salt  of  this  class. 

Consideration  is  given  to  complex  ions  containing  hydrogen. 
For  the  case  of  a  weak  dibasic  acid,  H2A,  two  dissociation  con¬ 
stants,  corresponding  with  the  ions  HA/  and  A77,  have  to  be  con¬ 
sidered,  the  second  being  usually  very  small.  It  is  shown  that  the 
low  dissociation  of  HA'  as  compared,  for  example,  with  RA7, 
where  R  is  an  alkali  metal,  is  in  contrast  with  the  case  of  the 
halogen  acids  and  the  alkali  haloids,  the  former  having  here  the 
higher  dissociation. 

The  following  definition  is  finally  put  forward:  “Complex  ions 
break  up  to  a  certain  extent  into  simple  ions,  generally  with  form¬ 
ation  of  neutral  molecules/’  S.  I.  L. 

The  Valency-hypothesis  of  J.  Stark.  W.  Jacobs  ( Glum . 
W eekbladj  1918,  15,  1566 — 1571). — The  theory  of  partial  valencies 
has  been  employed  to  explain  molecular  aggregation  in  the  fluid 
and  crystalline  states  and  to  account  for  the  various  states  of 
aggregation  in  which  elements  and  compounds  exist  at  ordinary 
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temperatures,  and  the  changes  in  the  states  of  aggregation  which 
they  undergo  with  change  of  temperature.  The  lines  of  force  of 
a  valency-electron  can  be  distributed  partly  to  atoms  of  the  same 
molecule  and  partly  to  other  molecules;  consequently,  intramole¬ 
cular  linking  and  intermolecular  linkings  are  essentially  due  to 
the  same  forces,  and  all  substances  fall  within  a  series  in  which  the 
relative  strength  of  the  two  classes  of  linking  gradually  changes. 
If  the  valency-electron  is  adjacent  to  a  positive  surface  within  its 
own  molecule,  intermolecular  attraction  will  be  weak  and  will  be 
easily  overcome  by  a  small  inflow  of  energy  from  without,  which 
will  leave  the  intramolecular  system  unchanged ;  at  the  other 
extreme,  the  strength  of  the  two  kinds  of  linkings  approaches 
equality,  the  molecule  behaves,  as  it  were,  like  a  single  atom,  and 
intermolecular  aggregation  is  pronounced.  In  the  last  case,  any 
disturbance  of  the  intermolecular  linkings  must  affect  strongly  the 
internal  arrangement  of  the  single  molecules,  and  it  may  happen 
that  a  particular  atomic  system  can  only  exist  within  very  narrow 
limits  of  physical  properties. 

Stark  has  directed  attention  to  the  distinction  between  the  mean¬ 
ing  of  the  term  molecule  in  the  chemical  and  in  the  physical  sense; 
in  the  former,  molecules  are  distinguished  as  having  identical 
arrangements  of  atoms,  in  the  latter  as  being  particles  free  to 
move  in  space  in  a  definite  manner  determined  by  thermal  condi¬ 
tions.  The  two  definitions  agree  for  molecules  in  the  gaseous  con¬ 
dition,  since  here  no  intermolecular  linkings  exist.  In  the  crystal¬ 
line  condition,  a  chemical  molecule  is  not  free  to  move  independ¬ 
ently  of  its  neighbours,  and  the  physical  definition  fails.  In  the 
liquid  condition,  molecular  aggregation  occurs,  but  generally  varies 
continually  in  strength  and  character ;  physical  molecules  exist, 
but  are  generally  not  identical  with  chemical  molecules,  being 
usually  built  up  of  several  chemical  molecules  and  varying  con¬ 
tinually  in  mass.  In  the  case  of  solution,  the  molecules  of  solute 
by  the  attraction  of  their  partial  valencies  form  “  solution  mole¬ 
cules  ”  with  molecules  of  the  solvent,  each  of  which  is  a  free- 
moving  physical  molecule  and  changes  readily  with  slight  changes 
of  temperature. 

Where  intramolecular  attraction  is  weak  and  the  electric  valency- 
field  is  diffused  outside  the  molecule,  as  in  the  case  of  metals  and 
electrolytes,  the  power  of  crystallisation  is  high,  and  in  the  liquid 
condition  the  substance  has  low  vapour  pressure;  where  the  intra¬ 
molecular  linkings  are  very  strong,  as  with  the  inert  gases,  the 
substance  cannot  be  liquefied  or  solidified  at  ordinary  temperatures. 
The  gradation  of  physical  properties  of  the  hydrocarbons  similarly 
is  explained  by  the  gradual  decrease  of  strength  of  the  intra¬ 
molecular  bonds  as  the  number  of  similarly  linked  atoms  within 
the  molecule  increases.  S.  I.  L. 

A  Device  for  Introducing  a  Vapour  into  a  Gas.  E.  H. 

Zeitfuchs  (J .  Amer.  Ghem.  Soc.}  1918,  40,  1899). — To  introduce 
a  known  quantity  of  vapour  into  a  stream  of  gas,  the  following 
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device  is  used.  On  to  the  end  of  a  burette  is  sealed  a  glass 
capillary.  This  capillary  is  enclosed  by  the  constricted  end  of  a 
wide  tube,  closed  at  the  top  just  below  the  cock  of  the  burette  by 
a  piece  of  rubber  tubing,  which  keeps  it  in  position.  The  capillary 
touches  in  the  wide  tube  a  roll  of  asbestos  fibres,  wound  round  with 
resistance  wire,  by  which  it  is  heated  electrically.  A  measured 
quantity  of  liquid  can  be  run  from  the  burette  on  to  the  asbestos 
fibre,  where  it  is  vaporised  and  taken  up  by  a  stream  of  gas  enter¬ 
ing  the  constricted  portion  of  the  tube  by  a  side-tube  and  passing 
down  through  the  asbestos  roll.  Any  known  quantity  of  vapour 
can  thus  be  introduced  into  the  gas.  E.  H.  R. 

Stopcock  for  Dropping  Liquids  arranged  for  Equalising 
the  Pressure  Above  and  Below  the  Outlet  in  the  Stopcock . 

Harry  L.  Fisher  (J.  Ind .  Eng.  Ghent .,  1918,  10,  1014—1015).— 
An  annular  groove  is  provided  in  the  key  of  the  stopcock  and  a 
central  tube  is  fitted  in  the  two  aims.  The  groove  is  in  connexion 
with  the  outer  tube,  so  that,  when  the  tap  is  turned  off,  there  is 
still  communication  between  the  atmospheres  in  the  vessels  above 
and  below  the  stopcock.  The  liquid  flows  from  the  upper  to  the 
lower  vessel  through  the  central  tube  and  the  bore  of  the  stop¬ 
cock.  W.  P.  S. 
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Inorganic  Chemistry. 


Recovery  of  Perchlorate  Residues  from  Potassium 
Estimations.  A.  Vurtheim  | (Chem.  Weekblad ,  1918,  15, 

581 — 584.  Compare  A.,  1917,  ii,  568). — The  usual  method  for  the 
recovery  of  perchloric  acids  is  to  transform  all  the  reagent  into  its 
potassium  salt,  which  is  easily  purified  by  recrystallisation,  and  to 
distil  the  mixture  of  this  salt  with  an  excess  of  sulphuric  acid  in 
a  vacuum.  This  method  allows  of  recovery  of  only  25%  of  the 
quantity  of  acid  originally  used,  and,  moreover,  requires  a  good 
vacuum  pump.  A  method  has  now  been  devised  which  consists 
of  the  addition  of  unslaked  lime  to  the  collected  alcoholic  filtrates, 
filtration  and  washing  of  the  precipitate  with  alcohol,  and  recovery 
of  the  mixed  perchlorates  of  calcium,  sodium,  and  magnesium  by 
distilling  off  the  alcohol.  The  solid  residue  is  warmed  in  a  basin 
with  sufficient  50%  sodium  carbonate  to  convert  the  mixed  salts 
completely  into  the  sodium  compound,  the  whole  filtered,  and  the 
filtrate  concentrated  to  crystallisation  point.  A  large  excess  of 
40%  hydrochloric  acid  is  added,  the  clear  liquid  decanted  from  the 
precipitated  sodium  chloride,  the  last  drops  being  separated  on  a 
vacuum  filter,  and  the  solution  of  sodium  perchlorate  concentrated 
to  D  1*125.  A  series  of  determinations  carried  out  with  recovered 
material  gave  uniformly  higher  results  than  duplicate  tests  carried 


INORGANIC  CHEMISTRY. 


ii.  61 

out  with  pure  perchloric  acid.  Investigation  showed  that  the 
presence  of  sodium  perchlorate  in  the  recovered  material  diminishes 
the  solubility  of  the  potassium  salt,  and  that  therefore  more 
accurate  results  are  obtained  by  using  the  recovered  material  than 
by  working  with  chemically  pure  perchloric  acid.  S.  I.  L. 

Appearance  of  Fogs  in  Chemical  Reactions.  Viktor 

Rothmund  (Monatsh.,  1918,  39,  571 — 601). — The  nature  of  the 
fogs  produced  in  certain  chemical  reactions  has  been  investigated. 
In  the  case  of  the  fogs  produced  when  ozone  enters  into  reaction 
with  a  large  number  of  reagents  (particularly  reducing  agents),  it 
is  shown  that  the  fog  consists  mainly  of  water  in  which  a  small 
quantity  of  the  products  of  the  reaction  are  dissolved.  These  fogs 
only  occur  when  the  reducing  agent  is  of  a  volatile  nature  and 
when  the  reaction  products  are  soluble  in  water.  The  size  of  the 
fog  particles  is  practically  the  same  in  a  number  of  very  different 
reactions.  The  approximate  diameter  as  calculated  from  the  rate 
of  subsidence  is  10“ 4  cm.  The  stability  of  the  liquid  drops  in 
saturated  water  vapour  is  explained  by  the  increased  curvature 
brought  about  by  the  solution  of  the  products  of  the  reaction  which 
effect  a  reduction  of  the  vapour  pressure.  In  the  case  of  ozone 
and  hydriodic  acid,  a  larger  value  is  calculated  for  the  diameter, 
and  this  is  explained  by  the  formation  of  hydrogen  peroxide.  The 
ammonium  chloride  fogs,  the  fogs  from  fuming  acids,  fogs  pro¬ 
duced  by  the  action  of  radium  emanation  on  sulphur,  carbon 
disulphide,  camphor,  and  iodine,  as  well  as  the  electrically  pro¬ 
duced  and  atmospheric  fogs,  are  also  considered.  In  all  cases,  the 
fog  produced  shows  an  analogous  behaviour  to  the  ozone  fogs  and 
generally  has  drops  of  about  the  same  size.  J.  F.  S. 

The  Waters  of  the  Atlantic  Ocean  on  the  Argentine 
Coasts.  Hercules  Corti  and  Hector  H.  Alvarez  (Anal,  Soc.  Quim . 
Argentina 9  1918,  6,  108 — 120). — A  detailed  study  of  samples  of 
sea-water  taken  under  varying  conditions  at  different  places  on  the 
Argentine  coast. 

Extensive  tabular  statements  are  given  of  chemical  composition 
and  of  general  and  physico-chemical  properties.  The  methods  of 
analysis  adopted  are  briefly  indicated.  W.  S.  M. 

Synthesis  of  Snlphuryl  Chloride  in  Presence  of  Organic 
Compounds.  Guido  Cusmano  ( Atti  B.  Accad.  Lincei ,  1918,  [v], 
27,  ii,  201 — 204). — The  keto-cineole  described  by  the  author  and 
Linari  (A.,  1912,  i,  272)  is  similar  in  many  of  its  chemical  proper¬ 
ties  to  camphor,  which  it  may  replace  in  the  preparation  of 
sulphuryl  chloride  from  sulphur  dioxide  and  chlorine  by  Schulze’s 
method.  The  reaction,  SO?  +  CL>  =  SOoC12,  is  also  accelerated  by 
cyclohexanone,  men th one,  or  tetrahydrocarvone,  but  does  not  occur 
in  presence  of  a-bromo camphor,  Reychler’s  eamphorsulphonic  acid, 
camphorquinone,  or  monobromo-  or  mono  chi  oro-ketocineole  (to  be 
described  elsewhere)  with  the  halogen  attached  to  the  methvlene 
contiguous  to  the  carbonyl  group;  the  reaction  is,  however, 
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activated  by  introducing  into  the  compounds  just  named  a  positive 
radicle,  for  instance,  by  transforming  the  sulphonic  acid  into  either 
the  amide  or  the  anilide,  or  camphorquinone  into  the  monoxime  or 
?5onitrosocamphor.  Pernitrosocamphor  also  catalyses  this  reaction, 
but  not  the  anilide  of  chlorocamphorsulphonic  acid.  These  results 
are  not  in  disagreement  with  the  view  that  the  catalytic  action  of 
camphor  is  connected  with  the  formation  at  low  temperatures  of 
one  or  more  compounds  of  sulphur  dioxide  with  camphor. 

T.  H.  P. 

New  Method  for  the  Synthesis  of  Ammonia.  H.  Hampel 
and  R.  Steinau  (Ghem.  Zeit.,  1918,  42,  594). — -Metallic  iron, 
ammonium  chloride,  and  nitrogen  are  heated  together  at  300° 
under  50  atmospheres  pressure.  The  reaction  proceeds  according 
to  the  equation  3Fe  +  6NH4CI  +  21ST  =  3FeCl2  +  8NH3.  A  gaseous 
mixture  is  obtained  containing  up  to  99%  of  ammonia.  The  por¬ 
tion  of  this  derived  from  the  ammonium  chloride  may  be  allowed 
to  react  with  the  ferrous  chloride;  the  ferrous  hydroxide  formed 
is  reduced  and  the  ammonium  chloride  recovered  for  further  use. 
[See,  further,  J .  Soc .  Ghem .  Ind.,  1919,  February.]  W.  P.  S. 

Mixtures  of  Nitrogen  Peroxide  and  Nitric  Acid. 

William  Robert  Bousfield  (T.,  1919,  115,  45 — 55). 

Oxidation  Pressure  Limits  (A  Theory  of  the  Pressure 
Limit  in  Autoxidation) .  W.  P.  Jorissen  (Ghem.  Weekblad , 
1918,  15,  705 — -714). — A  resume  of  the  observations  and  measure¬ 
ments  on  the  lower  limit  of  pressure  in  the  autoxidation  of  phos¬ 
phorus  in  oxygen,  and  of  the  theories  which  have  been  advanced 
to  account  for  the  facts  observed. 

The  author  considers  the  phenomenon  to  be  a  particular  case  of 
the  ignition  of  an  inflammable  gas  mixture  (phosphorus  vapour 
and  oxygen)  whenever  the  ratio  of  combustible  constituent  to 
oxygen  becomes  sufficiently  large,  the  temperature  in  this  case 
being  sufficiently  high  to  cause  spontaneous  ignition.  W.  S.  M. 

The  Atomic  Structure  of  Carborundum  determined  by 

X-Rays.  C.  L.  Burdick  and  E.  A.  Owen  (J.  Amer.  Chem.  Soc., 
1918,  40,  1749 — 1759). — The  angle  between  the  edges  of  the 
elementary  rhombohedron  of  carborundum,  which  crystallises  in 
the  ditrigonal  pyramidal  class  of  the  hexagonal  system,  is  89°56*6', 
the  departure  from  the  simple  cube  being  due  to  a  shortening  by 
only  0*15%  of  one  trigonal  axis  of  the  cube.  The  results  of  the 
X-ray  measurements  here  recorded,  using  rays  from  a  palladium 
target,  show  a  very  close  relationship  between  the  crystal  structure 
of  carborundum  and  that  of  diamond.  The  silicon  and  carbon 
atoms  in  the  carborundum  crvstal  are  each  arranged  on  face- 
centred  rhombohedral  (nearly  cubic)  lattices.  In  the  prism  planes 
(101(H  and  (11*20%  the  carbon  and  silicon  atoms  lie  in  the  same 
planes,  from  which  it  follows  that  in  the  direction  of  the  principal 
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axis  the  carbon  and  silicon  atoms  alternate,  there  being  no  lateral 
displacement  between  the  two  kinds  of  atom  with  respect  to  this 
axis.  From  the  relative  intensities  of  the  reflections  of  the  spectra 
of  different  orders  by  the  different  planes,  the  displacement  of  the 
carbon  planes  from  the  silicon  planes  in  the  direction  of  the  prin¬ 
cipal  axis  is  calculated  to  be  equal  to  0*36  of  the  distance  between 
two  consecutive  carbon  or  silicon  planes.  The  carborundum  struc¬ 
ture  can  then  be  derived  from  that  of  the  diamond  by  replacing  the 
carbon  atoms  of  one  of  the  two  interpenetrating  face-centred  cubic 
lattices  of  the  diamond  by  a  similar  lattice  of  silicon  atoms,  shorten¬ 
ing  one  trigonal  axis  by  O' 15%,  and  displacing  the  atoms  of  one 
lattice  from  a  position  0*25  to  one  0*36  of  the  distance  between 
successive  planes  of  the  other  lattice  in  the  direction  of  the 
shortened  axis. 

From  the  values  of  the  distances  between  the  atom  planes 
derived  from  the  measurements,  the  density  of  carborundum  is 
calculated  to  be  3*13,  the  observed  value  being  3*123.  E.  H.  R. 

Electrolysis  of  Potassium  Phosphate.  A.  Rius  y  Miro 
(Anal.  Fis.  Quim.}  1918,  16,  573 — 610). — The  electrolytic  oxida¬ 
tion  of  potassium  phosphates  is  assumed  to  take  place  in  two  stages, 
the  first  being  the  formation  of  perphosphate  and  the  second  that 
of  monoperphosphate.  For  dipotassium  hydrogen  phosphate,  the 
primary  reaction  can  be  represented  by  the  equation  2K2HP04-f- 
O  =  K4Po08  4-  HoO.  The  perphosphate  then  undergoes  farther 
oxidation  to  monoperphosphate,  K4PoOs  4-  O  +  Ho0  =  2EL>HPOv 

A.  J.  W. 

The  Fusion  of  Sodium  Hydroxide  with  some  Inorganic 
Salts.  Maitland  C.  Boswell  and  J.  Y.  Dickson  (J.  Amer. 
Chem .  Soc.,  1918,  40,  1773 — 1779). — When  certain  salts  which  can 
function  as  oxygen  acceptors  are  fused  at  high  temperatures 
(300 — 400°)  with  sodium  hydroxide,  the  salt  is  oxidised  and 
hydrogen  evolved.  Quantitative  experiments  have  been  made  with 
sodium  arsenite  and  ferrous  sulphate,  and  it  is  found  that  the 
hydrogen  given  off  is  equivalent  to  the  oxygen  taken  up  by  the 
salt.  Stannous  chloride  and  vanadium  sulphate  are  also  oxidised, 
and  cerous  and  uranous  sulphates  to  a  small  extent.  It  is  remark¬ 
able  that  such  readily  oxi disable  salts  as  sodium  nitrite  and  sodium 
sulphite  are  not  oxidised  when  fused  with  sodium  hydroxide.  It 
is  perhaps  noteworthy  that  all  the  bases  the  salts  of  which  were 
found  to  be  oxidised  belong,  with  the  exception  of  iron,  to  groups 
4,  5.  or  6  of  the  periodic  table. 

The  mechanism  of  the  reaction  consists  ultimately  in  the  decom¬ 
position  of  water,  the  oxygen  carrying  the  oxygen  acceptor  to  a 
higher  stage  of  oxidation,  whilst  the  hydrogen  is  evolved  as  gas. 
The  general  oxidising  action  of  water  catalysed  by  sodium  hydr¬ 
oxide  is  also  shown  by  the  evolution  of  hydrogen  when  such  metals 
as  zinc  and  aluminium  are  boiled  with  sodium  hydroxide  solution. 

E.  H.  R. 
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Some  Properties  of  Magnesium  Ammonium  Phosphate 
and  Magnesium  Pyrophosphate.  Z.  Karaoglanov  and  P. 
Dimitrov  ( Zeitsch .  anal.  Chem 1918,  57,  353 — 371). — The  con¬ 
version  of  magnesium  ammonium  phosphate  into  magnesium  pyro¬ 
phosphate  by  ignition  sometimes  is  and  sometimes  is  not  accom¬ 
panied  by  incandescence.  The  presence  or  absence  of  the  pheno¬ 
menon  is  found  to  depend  on  the  conditions  under  which  the  mag¬ 
nesium  ammonium  phosphate  is  precipitated.  If  precipitated 
slowly  at  the  boiling  temperature,  the  product  does  not  incandesce, 
but  if  formed  quickly  at  lower  temperatures,  it  invariably  does, 
whether  precipitated  from  a  magnesium  solution  or  from  a  phos¬ 
phoric  acid  solution.  The  pyrophosphate  formed  with  incandes¬ 
cence  is  grey  to  black  in  colour,  whilst  that  formed  without  in¬ 
candescence  is  quite  white.  The  authors  conclude  from  their 
experiments  that  only  samples  of  magnesium  ammonium  phosphate 
which  contain  traces  of  organic  matter  will  incandesce  on  ignition, 
since  when  organic  matter,  such  as  filter  paper,  is  carefully  ex¬ 
cluded,  no  incandescence  is  observed.  There  are  apparently  two 
modifications  of  magnesium  pyrophosphate,  differing  considerably 
in  physical  properties.  The  one,  formed  without  incandescence,  is 
loose  in  texture  and  white  in  colour;  the  other,  the  formation  of 
which  is  always  accompanied  by  incandescence,  is  hard  and  lava- 
like,  grey  to  black  in  colour,  and  more  resistant  to  hydrochloric 
and  nitric  acids.  Its  colour  is  due  to  enclosed  particles  of  carbon, 
and  Is  only  with  difficulty  removed  at  a  very  high  temperature  by 
ignition,  but  can  be  destroyed  by  treatment  with  acids  or  an 
oxidising  agent,  such  as  ammonium  nitrate.  The  incandescence  of 
any  sample  of  magnesium  ammonium  phosphate  can  be  prevented 
by  evaporating  it  before  ignition  with  an  ammonium  salt  or  by 
heating  very  slowly  to  the  decomposition  temperature.  The  opinion 
of  Balareff  (A.,  1917,  ii,  90)  that  the  properties  of  the  magnesium 
pyrophosphate  obtained  depend  on  the  vapour  tension  (degree  of 
hydration)  of  the  magnesium  ammonium  phosphate  before  calcin¬ 
ation  is  shown  to  be  incorrect,  E.  H.  R. 

Adsorption  of  Metals  from  Drinking  Water  by  Glass. 

K.  Scheringa  ( Pharm .  W eekblad ,  1919,  56,  8 — 9). — The  propor¬ 
tion  of  lead  in  drinking-water  can  considerably  diminish  within 
a  few  hours.  It  is  known  that  if  an  aqueous  magenta  solution  be 
boiled  in  a  glass  vessel,  the  latter  cannot  afterwards  be  cleaned  in 
the  ordinary  way;  this  absorption,  however,  does  not  occur  if  the 
vessel  has  been  previously  cleaned  carefully  with  soap  and  water 
and  afterwards  well  rinsed  out.  Since,  then,  organic  dyes  are  not 
adsorbed  bv  a  cleaned  glass  surface,  it  appears  very  doubtful  that 
metallic  salts  should  be  so  adsorbed.  This  conclusion  was  con¬ 
firmed  bv  estimating  colorimetrically  solutions  of  various  salts 
which  had  been  allowed  to  remain  for  two  days  in  carefully  cleaned 
glass  vessels.  In  no  case  was  the  slightest  diminution  of  the 
amount  of  metal  in  solution  detected.  It  appears,  therefore,  that 
the  diminution  in  the  case  of  lead  is  due  to  chemical  action,  either 


INORGANIC  CHEMISTRY. 


ii.  65 


by  disturbance  of  an  equilibrium  when  the  water  is  removed  from 
contact  with  the  lead,  or  by  precipitation  of  finely  divided  lead 
carbonate.  S.  I.  L. 

Anhydrous  Mercuric  Fluoride.  Otto  Huff  and  Gustav 

Bahlau  ( Ber.}  1918,  51,  1752 — 1760). — Anhydrous  mercuric 
fluoride  may  be  prepared  by  heating  mercurous  fluoride  in  a  current 
of  dry  chlorine  at  275°,  or  of  dry  bromine  at  400°,  or  by  heating 
mercurous  fluoride  at  450°  under  10  mm.  pressure.  Mercuric 
fluoride  forms  transparent,  octahedral  crystals,  m.  p.  645°;  its  b.  p. 
is  estimated  at  650°.  It  has  D15  8’ 95.  Attempts  to  determine  the 
vapour  tension  at  various  temperatures  did  not  yield  satisfactory 
results,  since  the  vessels  are  attacked  by  the  vapours.  The  sub¬ 
stance  is  very  sensitive  to  moisture  and  becomes  discoloured  by 
traces  of  water  vapour,  which  are  not  analytically  demonstrable; 
on  exposure  to  air,  hydrogen  fluoride  is  evolved,  and  mercuric 
oxyfluoride  and,  ultimately,  mercuric  oxide,  remain.  With  small 
quantities  of  water,  a  white,  hydrated  oxyfluoride, 

Hg8F4(0H)a,3H20, 

is  formed,  whilst  with  larger  quantities,  mercuric  oxide  is  gradu¬ 
ally  produced.  Mercuric  fluoride  dissolves  in  hydrofluoric  acid 
solution  (40%),  and,  on  cautious  evaporation,  the  hydrated  fluoride, 
HgF2,2H20,  is  obtained  in  small,  colourless  crystals.  The  vapours 
of  mercuric  fluoride  attack  platinum  above  500°;  mixtures  of  the 
fluoride  with  silver,  copper,  lead,  aluminium,  magnesium,  zinc,  tin, 
chromium,  iron,  or  arsenic  react  vigorously  when  strongly  heated 
locally,  yielding  amalgams  and  metallic  fluorides,  the  latter  being 
easily  isolable  in  the  pure  condition  if  an  excess  of  mercuric  fluoride 
is  used.  Sulphur  tetrafluoride  appears  to  be  formed  when  mercuric 
fluoride  is  heated  with  sulphur,  but  no  reaction  occurs  with 
amorphous  or  graphitic  carbon.  The  fluorine  does  not  appear  to  be 
replaced  when  the  fluoride  is  heated  in  a  stream  of  chlorine  or 
bromine. 

Mercuric  cHl  or  o  fluoride,  HgCIF,  is  obtained  as  a  pale  yellow 
substance  by  passing  dry  chlorine  over  mercurous  fluoride  at  120°; 
the  pale  yellow  bromo fluoride  is  similarly  prepared  at  105°. 

The  preparation  of  mercuric  fluoride  in  quantity  is  best  effected 
by  the  process  first  described.  H.  W. 

Double  Catalytic  Process  in  the  Oxidation  of  Aluminium 
in  the  Presence  of  Mercury.  Oxidation  of  Aluminium 
Powder  at  the  Ordinary  Temperature.  P.  Ronceray  (Bull. 
Sci.  Pharmacol .,  1918,  25,  193 — 198;  from  Chem.  Zentr .,  1918, 
ii,  699). — Aluminium  in  a  fine  state  of  division  is  oxidised  by  the 
air  and  under  watei .  Pieces  of  aluminium  in  contact  with  iron 
do  not  oxidise  in  water,  but  in  the  presence  of  a  small  quantity 
of  mercury,  aluminium  undergoes  oxidation  through  the  operation 
of  two  catalytic  processes.  The  mercury,  owing  to  the  formation 
of  an  amalgam,  reduces  the  aluminium  to  a  molecular  state,  and 
the  mercury  oxide  produced  acts  as  an  agent  for  the  transfer  of 
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oxygen  from  the  air  to  the  aluminium.  Pieces  of  aluminium  after 
rubbing  with  mercury  oxide  are  rapidly  oxidised  in  the  air  and 
under  water.  H.  W.  B. 

Solubility  of  Aluminium  Hydroxide.  E.  H.  Archibald 

and  Y.  H abas i an  (Trans.  Roy.  Soc.  Canada,  1917—1918,  [iii],  11, 
1 — 6). — The  solubility  of  aluminium  hydroxide  in  ammonia  solu¬ 
tions  of  different  concentrations  and  in  similar  solutions  to  which 
various  amounts  of  ammonium  or  potassium  nitrate  had  been 
added,  has  been  determined  at  20°  and  30°.  The  method  consisted 
in  shaking  the  freshly  precipitated  hydroxide  in  sealed  tubes  with 
the  solvent  for  twelve  hours  in  a  thermostat,  filtering,  evaporating 
measured  weights  of  the  solution  in  a  platinum  crucible,  igniting, 
and  weighing.  The  following  weights  of  Al(OH)3  dissolve  in 
100  c.c.  of  solution  of  ammonia  at  20° : 

Normality  of  NH4OH,  0-050,  0*100,  0*125,  0*200,  0*500,  1*00. 
Grams  of  Al(OH)a,  0*0070,  0*0080,  0*0250,  0*0380,  0-0450,  0*0240. 

The  solubility  increases,  therefore,  with  the  ammonia  concentra¬ 
tion  to  a  maximum  which  lies  at  0'5iY-ammonia,  and  then  decreases. 
In  these  experiments,  it  is  shown  that  the  amount  of  aluminium 
hydroxide  in  solution  after  thirty  minutes’  shaking  is  considerably 
more  than  the  above  quantity,  but  decreases  as  the  shaking  pro¬ 
ceeds  until  equilibrium  is  reached,  which  is  always  achieved  in 
less  than  twelve  hours.  The  presence  of  ammonium  nitrate  de¬ 
creases  the  solubility  of  aluminium  hydroxide  in  ammonia,  and  the 
decrease  is  greater  the  higher  the  temperature  and  the  concentra¬ 
tion  of  ammonium  nitrate.  The  addition  of  potassium  nitrate 
increases  the  solubility  of  aluminium  hydroxide  to  a  very  marked 
extent.  It  is  pointed  out  that  in  the  quantitative  estimation  of 
aluminium,  only  a  small  excess  of  ammonia  should  be  used,  and  a 
10%  solution  of  ammonium  nitrate  should  be  used  in  the  washing. 

J.  F.  S. 

Relation  between  Molecular  Structure  and  the  Activity 
towards  Hydrogen  Sulphide  of  Oxide  of  Iron.  G.  Weyman 
(J .  Soc.  Chem.  Ind .,  1918,  37,  333 — 336t). — Iron  oxides  obtained 
by  heating  at  100°  to  650°  are  equally  active  as  regards  absorption 
of  hydrogen  sulphide  in  the  cold,  but  at  750°  a  change  occurs, 
which  may  also  be  effected  at  lower  temperatures  by  very  pro¬ 
longed  heating.  It  seems  that  the  activity  of  the  oxide  is 
dependent  primarily  on  molecular  structure,  and  not  on  any  par¬ 
ticular  degree  of  hydration,  but  the  oxide  is  derived  in  almost  all 
cases  from  some  form  of  hydrate.  W.  P.  S. 

Chromatocobaltiammines.  Samuel  Henry  Clifford  Briggs 
(T.,  1919,  115,  67—76). 

The  Evolution  and  Oxidation  of  Chromic  Hydroxide  in 
Alkaline  Solution.  F.  Bourion  and  A.  Seneciial  (Comjyt.  rend., 
1919,  168,  59 — 62).— An  alkaline  solution  of  chromic  hydroxide 
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undergoes  a  change  on  keeping ,  which  tends  to  make  it  lose  its 
chemical  activity,  particularly  in  respect  to  its  powers  of  reducing 
hydrogen  peroxide.  This  change  is  the  more  rapid  as  the  con¬ 
centration  of  the  chromium  is  greater  and  of  the  alkali  is  smaller. 
It  is,  however,  possible  to  oxidise  97%  of  the  chromium  in  chrome 
alum  to  chromate  by  adding  sodium  hydroxide  to  the  solution  of 
the  alum  containing  four  times  the  calculated  quantity  of  hydrogen 
peroxide,  and  then  immediately  destroying  the  excess  of  peroxide 
by  shaking  the  solution  with  manganese  dioxide.  W.  G-. 

The  Crystalline  Structure  of  Grey  Tin.  A.  J.  Bijl  and 
N.  H.  Kolkmeijer  ( Ghent .  Weekblad,  1918,  15,  1264). — A  pre¬ 
liminary  note  on  the  crystalline  structure  of  grey  tin.  The  authors 
have  shown  that  the  crystals  belong  to  the  regular  system. 

W.  S.  M. 

Bismuth  Hydride  and  Polonium  Hydride.  Tritz  Paneth 
(Her.,  1918,  51,  1704 — 1728). — By  application  of  the  methods 
used  in  the  study  of  radioactive  substances,  the  author  has 
succeeded  in  demonstrating  that  bismuth  forms  a  gaseous  hydride 
which  possesses  considerable  stability  at  the  ordinary  temperature 
and  is  not  decomposed  with  much  greater  readiness  than 
antimony  hydride;  with  increasing  temperature,  the  substance 
rapidly  becomes  less  stable,  and  is  decomposed  into  its  elements  at 
a  red  heat.  The  gas  can  be  almost  completely  condensed  by  the 
use  of  liquid  air,  and  subsequently,  in  part,  regasified. 

Bismuth  hydride  is  obtained  by  the  solution  of  an  alloy  of 
magnesium  with  thorium-(7  or  radium-C  in  0*2iY-hydrochloric  or 
sulphuric  acid.  The  alloy  is  prepared  by  exposing  magnesium 
foil  to  the  radiations  of  a  radiothorium  preparation  contained  in 
a  glass  capsule  covered  with  silk  paper,  which  is  impermeable  to 
thorium- A ;  shortly  after  its  removal,  in  consequence  of  the  rapid 
iecay  of  thorium  emanation  and  thorium- A,  the  deposit  consists 
entirely  of  thorium- B  and  thoriuni-C.  The  alloy  is  placed  in  a 
veighing  bottle  connected  with  an  electroscope  in  such  a  manner 
hat  a  regular  current  of  nitrogen  can  be  sent  through  the 
ipparatus.  After  determination  of  the  natural  leak  of  the  electro- 
cope,  0*2A-hydrochloric  acid  is  dropped  on  to  the  alloy;  the 
dectroscope .  soon  indicates  an  activity,  which  becomes  feebler  after 
i  few  minutes.  The  results  of  this  and  similar  experiments  show 
hat  when  magnesium  superficially  alloyed  with  bismuth  and  lead 
s  dissolved  in  dilute  hydrochloric  acid,  a  few  thousandths  of  the 
fismuth  are  converted  into  such  a  state  that  they  can  be  carried 
>y  a  gas  current  through  a  cotton  wool  filter,  and  that  a  similar 
©action  does  not  occur  with  lead.  A  series  of  control  experiments 
hows  that  the  observed  effects  are  actually  due  to  a  volatile  com¬ 
ound  of  bismuth,  and  not,  for  example,  to  the  liberation  of 
borium-(7,  to  the  selective  action  of  the  filter,  or  to  the  relatively 
reater  volatility  of  thorium-(7  chloride. 

Polonium  hydride  is  prepared  in  a  similar  manner.  The  alloy 
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of  magnesium  and  polonium  is  prepared  by  the  electrolysis  of  a 
feebly  acid  solution  of  polonium  chloride,  a  piece  of  magnesium 
foil  being  used  as  cathode.  When  the  alloy  is  dissolved  in  dilute 
acid  and  the  gases  evolved  are  led  into  an  electroscope,  an  activation 
is  observed  which  does  not  decrease* in  the  course  of  a  day,  and 
therefore  is  caused  by  polonium.  The  gas  closely  resembles  bismuth 
hydride.  It  is  remarkable  that  a  current  of  oxygen  can  be  used 
instead  of  hydrogen  or  nitrogen  for  the  transport  of  the  gas  with¬ 
out  sensibly  diminishing  the  yield.  The  latter  is  less  than  in  the 
case  of  bismuth  hydride,  and  up  to  the  present  it  has  not  been 
found  possible  to  convert  more  than  a  few  tenths*  part  per  thousand 
of  the  polonium  into  the  gaseous  state.  If  the  gas  current  is  cooled 
to  —84°,  the  polonium  hydride  is  only  partly  condensed.  The 
investigation  of  the  gas  is  rendered  very  tedious,  since  in  each 
experiment  the  electroscope  becomes  permanently  damaged  and  does 
not  recover  when  left  to  itself  for  a  time.  H.  W. 

Bismuth  Hydride.  II.  Fritz  Paneth  aad  Erich  Winternitz 
(i?er.,  1918,  61,  1728 — 1743).- — The  application  of  radioactive 
methods  having  shown  that  bismuth  hydride  is  capable  of  exist¬ 
ence,  and  having  indicated  its  mode  of  preparation  and  general 
properties  (preceding  abstract),  the  authors  now  describe  attempts 
to  prepare  it  in  weighable  quantity  from  non-radioactive  material. 

The  requisite  bismuth— magnesium  alloy  is  prepared  by  heating 
equal  weights  of  powdered  bismuth  and  magnesium  (as  free  from 
silicon  as  possible)  in  an  iron  crucible  in  a  rapid  stream  of  dry 
hydrogen.  The  alloy  is  dissolved  in  approximately  4i\^ -hydro¬ 
chloric  or  sulphuric  acid  (or  in  some  cases  nitric  acid).  Bismuth 
hydride  is  thus  obtained  in  sufficient  quantity  to  permit  its  detec¬ 
tion  either  by  the  formation  of  a  bismuth  mirror  or  by  luminescence 
tests. 

The  bismuth  mirror  is  obtained  in  the  usual  MarslTs  apparatus, 
and  very  closely  resembles  the  antimony  mirror.  As  generally 
obtained,  it  consists  of  a  strong  brown  rung  in  front  of  and  a  fainter 
ring  behind  the  heated  spot.  The  former  deposit  appears  to  be 
frequently  burnt  into  the  glass  and  to  be  unsuitable  for  further 
experiments.  This  drawback  can  be  overcome  by  placing  a  pierced 
clay  disk  on  the  tube  and  allowing  the  flame  to  play  against  this, 
as  also  by  increasing  the  velocity  of  the  gas  current.  The 
antimony,  arsenic,  and  bismuth  mirrors  are  most  readily  dis¬ 
tinguished  by  a  number  of  chemical  tests  involving  the  use  of 
sodium  hypochlorite,  yellow  ammonium  sulphide,  hydrogen 
sulphide,  etc.,  which  are  fully  described  in  the  original.  Attempts 
to  estimate  the  yield  of  bismuth  hydride  by  weighing  the  bismuth 
mirrors  show  that  about  5  x  10 ~5  of  the  bismuth  used  is  converted 
into  the  hydride,  or  that  the  yield  is  only  about  one-twentieth  of 
that  obtained  from  thorium-!?.  It  should  be  noted,  however,  in 
this  connexion  that  circumstances  have  prevented  the  authors  from 
determining  the  optimum  conditions  of  experimenting. 

The  authors  have  also  applied  Donau’s  luminescence  method  (A., 
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1913,  ii,  743)  to  the  detection  of  traces  of  bismuth,  and  find  the 
procedure  very  rapid  and  so  sensitive  that  it  is  capable  of  proving 
the  presence  of  traces  of  bismuth  which  cannot  be  detected  by  the 
ring  test.  For  this  purpose,  the  gases  issuing  from  the  Marsh's 
apparatus  are  ignited,  and  a  piece  of  pure  calcium  carbonate  is 
held  on  a  platinum  loop  in  the  flame;  the  bismuth  hydride  is 
decomposed,  and  a  portion  of  the  bismuth  is  deposited  on  the  lime. 
The  latter  is  allowed  to  cool,  and  then  placed  at  the  edge  of  the 
hydrogen  flame,  when  the  presence  of  bismuth  is  betrayed  by  the 
cornflower-blue  luminescence;  in  similar  circumstances,  antimony 
is  readily  detected  by  a  sky-blue  luminescence,  both  colorations 
being  readily  visible  in  bright  daylight. 

The  absorption  of  bismuth  hydride  by  various  reagents  has  been 
examinee! ;  the  most  suitable  solution  for  this  purpose  appears  to 
be  0*42VT-silver  nitrate  solution.  Water  absorbs  the  gas  to  some 
degree,  and  4iT-sulphuric  acid  to  about  the  same  extent. 
0’5JV-Sotium  carbonate  solution  and  N- potassium  hydroxide  solu¬ 
tion  are  more  active,  whilst  the  gas  is  also  absorbed  by  desiccating 
agents,  such  as  calcium  chloride  or  soda-lime.  It  is  completely 
decomposed  by  concentrated  sulphuric  acid.  An  aqueous  solution 
of  hvdrogen  sulphide  is  not  more  efficient  than  pure  water. 

JT.  W. 


Gold  Amalgams.  Nr.  Parra vano  (Atti  E.  Accad.  Lined , 
1918,  [v],  27,  ii,  168—170;  Gazzetta,  1918,  48,  ii,  123—128).— 
Objections  are  raised  to  the  argument  of  Guertler  {Me tall ogra j>h i r , 
524),  who  concludes  that  mercury  dissolves  in  gold,  giving  origin 
to  a  solid  solution  containing  at  most  about  10%  of  gold,  and  that 
in  the  amalgams  containing  90 — 0%  of  gold  no  other  crystalline 
individual  is  formed.  The  author  has  made  the  following  experi¬ 
ments:  (1)  Definite  quantities  of  saturated  amalgam  and  of  gold 
are  placed  in  a  vessel,  and  the  latter  exhausted ;  distillation  of  the 
mercury  on  to  the  gold  then  proceeds  until  the  composition  of  the 
amalgam  formed  reaches  that  of  the  solid  in  equilibrium  with  the 
liquid  amalgam.  (2)  A  current  of  hydrogen  is  passed  over  the 
amalgam ;  the  quantity  of  mercury  thus  transported  will  be  a 
function  of  the  tension  of  the  mercury  of  the  amalgam  provided 
that,  in  any  series  of  experiments,  the  form  of  the  apparatus  and 
the  velocity  and  duration  of  the  gaseous  current  are  maintained 
constant.  The  results  show  that  gold  amalgams  contain  at  least 
the  two  compounds  Au0Hg~  and  AuTFTg.  T,  H,  P. 

Amalgams.  I.  Colloidal  Gold  Amalgam.  C.  Paal  and 

Hermann  Steyer  (Kolloid  Zeitsch 1918,  23.  145—158). — Hydro- 
sols  of  gold  amalgam  have  been  prepared  (1)  by  shaking  gold  sols 
with  metallic  mercury,  (2)  by  allowing  a  gold  sol  to  remain  in  con¬ 
tact  with  metallic  mercury  at  rest,  (3)  by  mixing  solutions  of  gold 
hydrosol  with  mercury  hydrosol,  and  (4)  by  precipitating  both  gold 
and  mercury  from  a  solution  of  the  mixed  chlorides  in  the  presence 
of  a  protecting  colloid.  In  the  last-named  case,  amalgam  hydrosols 
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of  the  composition  represented  by  the  formulae  Au3Hg>.  and  Au.7Iiga 
were  prepared  by  reducing  a  mixture  of  suitable  concentration  of 
the  two  chlorides  in  alkaline  solution  by  hydrazine  in  the  presence 
of  the  sodium  salts  of  protalbic  and  lysalbic  acids.  The  solutions 
after  dialysis  were  evaporated  to  dryness  in  a  vacuum,  and  gave 
brittle  substances  which  possessed  a  black  or  greenish-black  colour 
and  a  metallic  lustre.  These  substances  readily  dissolved  in  wTater 
with  the  production  of  colloidal  solutions.  The  stability,  com¬ 
position,  and  general  properties  of  the  hydrosols  varied  with  the 
method  of  preparation.  J.  F.  S. 

Solubilities  of  Ammonium  Platinichloride,  Platini¬ 
bromide,  and  Iridichloride  and  the  Separation  of  Platinum 
and  Iridium.  E.  H.  Archibald  and  John  W.  Kern  {Trans, 
Roy.  Soc.  Canada ,  1917—1918,  [iiij ,  11,  7 — 16). — The  solubility 
of  the  ammonium  salts  of  chloroplatinic,  bromoplatinic,  and  chloro- 
iridic  acids  has  been  determined  at  a  series  of  temperatures  in 
water  and  in  solutions  of  various  stren  gths  of  ammonium  chloride 
and  ammonium  bromide.  It  is  shown  that  100  grams  of  water  dis¬ 
solve  0'2902  gram  of  ammonium  platinichloride  at  0*1°,  0*3652 
gram  at  7-2°.  0*4869  gram  at  18*0°,  0*5760  gram  at  25*4°, 
0*6370  gram  at  29*9°,  0*7870  gram  at  38*9°,  1*0131  grams  at  49*7°, 
1*4740  grams  at  60*2°,  1*7440  grams  at  70*0°,  2*1800  grams  at 
80*2°,  2*6150  grams  at  90*0°,  and  3*2515  grams  at  99°.  Ammonium 
platinibromide  is  somewhat  more  soluble  in  water  than  the  fore¬ 
going  salt;  100  grams  of  water  dissolve  0*4165  gram  at  0*2°, 
0*5002  gram  at  7*3°,  0*6438  gram  at  19*0°,  0*7384  gram  at  25*0°, 
0*8147  gram  at  29*7°,  1*0355  grams  at  40*0°,  1*2087  grams  at 
50°,  1*5780  grams  at  60*0°,  1*9265  grams  at  70*0°,  2*3002  grams 
at  80*0°,  2*8370  grams  at  90°,  and  3*5866  grams  at  99°. 
Ammonium  iridichloride  is  much  more  soluble  than  either  of  the 
platinum  compounds  ;  100  grams  of  water  dissolve  0*5661  gram 
at  0*2°,  0*7055  gram  at  10*0°,  1*0910  grams  at  25*0°,  1*2066  grams 
at  30*0°,  1*5665  grams  at  40*0°,  1*9664  grams  at  50*0°,  2*4567 
grams  at  60*0°,  and  4*3815  grams  at  80*0°.  In  the  presence  of 
ammonium  chloride,  the  solubility  of  the  ammonium  salts  of  chloro¬ 
platinic  acid  and  chloroiridic  acid  is  much  reduced,  hut  that  of  the 
iridichloride  is  several  times  as  large  as  that  of  the  platinichloride. 
Ammonium  bromide  reduces  the  solubility  of  the  platinibromide. 
In  all  three  cases,  the  reduction  in  the  solubility  is  proportional  to 
the  concentration  of  the  ammonium  haloid.  The  difference  in  the 
solubility  of  ammonium  platinichloride  and  iridichloride  furnishes 
a  good  method  for  the  complete  separation  of  platinum  and  iridium. 
Ammonium  platinichloride  is  appreciably  less  soluble  than 
potassium  platinichloride.  J.  F.  S. 

Dehydrogenation  of  Palladium  Hydrogen  Hydrosol  by 
Metallic  and  Colloidal  Mercury.  C.  Paal  and  Hermann 
Steyer  (Ber.,  1918,  51,  1743 — 1752).-— It  has  been  previously 
shown  (Paal  and  Hartmann,  A.,  1918,  ii,  303)  that  palladium 
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hydrosol  gradually  loses  its  catalytic  activity  in  the  presence  of 
metallic  or  colloidal  mercury;  in  the  course  of  experiments  on  the 
action  of  the  hydrosol  on  mixtures  of  hydrogen  and  oxygen  in  the 
presence  of  mercury,  it  was  observed  that  the  catalyst  speedily 
became  passive  and  that  the  gradual  slight  absorption  of  hydrogen 
was  preceded  by  a  temporary  increase  in  the  volume  of  the  latter. 
This  phenomenon  forms  the  subject  of  the  present  communication, 
in.  which  it  is  demonstrated  that  the  palladium  hydrogen  hydrosol 
is  decomposed  by  mercury  with  evolution  of  hydrogen,  and  that 
dehydrogenation  is  effected  more  rapidly  by  metallic  than  by 
colloidal  mercury.  Analysis  of  the  residual  palladium  hydrosol  and 
of  the  mercury  proves  that  a  portion  of  the  palladium  has  passed 
into  the  mercury,  and  that  some  of  the  latter  has  passed  into  the 
hydrosol.  The  action  of  colloidal  mercury  on  palladium  hydrogen 
hydrosol  only  leads  to  uniform  results  when  care  is  taken  that  only 
the  least  possible  excess  of  hydrazine  is  used  as  reducing  agent  in 
the  formation  of  the  mercury  hydrosol.  H.  W. 
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Mineralogical  Chemistry. 


Mineralogy  of  the  H.B.  Mine,  Salmo,  British  Columbia. 

T.  L.  Walker  ( Toronto  Univ.  Studies ,  Geol.  Ser.y  No.  10,  1918, 
reprint,  25  pp.)*- — The  oxidised  zinc— lead  ores  of  this  mine  consist 
of  a  mixture  of  hemiinorphite,  cerussite,  and  limonite,  and  occur 
as  bedded  “veins”  in  metamorphosed  limestone,  with  associated 
quartzite  and  schists,  and  penetrated  by  dykes  of  minette.  A  cave 
in  the  mine  contains  also  a  number  of  zinc  phosphate  minerals 
forming  large  stalactitic  pillars,  which  yielded  about  a  hundred 
tons  of  ore.  These  stalactites  consist  mainly  of  a  core  of  spencerite 
with  a  thin  crust  of  hemiinorphite,  and  between  the  two,  solution 
cavities  containing  crystals  of  hemiinorphite  (anal.  I,  deducting 
6' 66%  calcite),  spencerite,  hopeite,  parahopeite  (anal.  II,  D  3*236), 
and  hibbenite.  Crystallographic  descriptions  are  given  of  each  of 
these  minerals,  except  the  hibbenite,  the  existence  of  which  is  not 
confirmed.  On  the  floor  of  the  cave,  and  partly  coating  the 
stalactites,  is  a  deposit  of  a  grey  or  cream-coloured,  non-plastic, 
zinciferous  clay  (anal.  Ill),  resembling  the  so-called  moresnetite 
and  vanuxemite  in  composition,  but  doubtless  a  mixture  of  some 
zinc  mineral  with  clay.  The  phosphoric  acid  of  these  minerals  was 
perhaps  derived  from  the  solution  of  apatite  in  the  surrounding 
rocks. 

ZnO.  MgO.  A1203.  Fe203.  Si02.  P2Os.  H20.  Total. 


1 .  67-35  —  —  —  25*32  —  7*33  100-00 

II .  54-69  —  — -  —  —  30-46  15*31  100*46 

III .  19*99  3*97  16-07  8*01  39-49  0-26  11*12  98*91 


The  zinc  phosphate  minerals  now  known  are  the  following;  they 

3* 
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are  all  remarkable  for  their  chemical  purity,  there  being  a  com¬ 
plete  absence  of  elements  not  shown  in  the  formulas : 


Hopeite.... . .  Zn3(P04)2>4H20,  orthorhombic  1 

Parahopeite .  Zn3(P04)2>4H20,  triclinic  s  (A.,  1908,  ii,  397). 

Tarbuttite  .  Zns(P04)2,Zn(OH}2,  triclinic  J 

Spencerite  .  Zn3(P04)2,Zn(0H)2,3H20,  monoelinic  (A.,  1910,  ii,  G29). 

Hibbenite. .  2Zn3(P()4)o,Zn(OH)2,6^H20,  orthorhombic  (A.,  191G, 

ii,  569). 


L.  J.  S. 

Examination  of  the  Hot  Springs  at  Banff,  Alberta. 

R.  T.  Elworthy  {Tram.  Hoy.  Soc.  Canada ,  1917 — 1918,  [iii],  11, 
27 — 33). — An  analysis  of  the  water  of,  and  the  gases  evolved  from, 
the  six  hot  springs  at  Banff,  Alberta,  has  been  carried  out.  The 
upper  hot  spring  contains  the  following  amounts  of  dissolved  solids 
in  parts  per  million  of  water:  634,  S04;  10,  Cl;  133,  HC03; 
239,  Ca;  39'7,  Mg;  9*1,  alkalis;  31,  Si02.  The  total  solids  amount 
to  1100  parts  per  million.  Among  other  metals  present  are  iron, 
aluminium,  manganese,  strontium,  magnesium,  lithium,  potassium, 
and  sodium.  The  gases  evolved  by  the  springs  contained  methane, 
hydrogen,  oxygen,  carbon  dioxide,  nitrogen,  helium,  and  argon. 
Full  analyses  are  recorded  in  the  paper.  These  springs  are  the 
most  radioactive  of  any  yet  examined  in  Canada,  the  emana¬ 
tion  content  of  the  gas  being  (1910 — 2370)  x  10“12  curies  per  litre 
whilst  that  of  the  water  is  (221 — 640)  x  10-12  curies  per  litre.  The 
dissolved  radium  is  (8*5 — 23-5)  x  10"12  grams  per  litre.  J.  F.  S. 

The  Thermal  Mineral  Springs  of  Rio  Hondo.  Hercules 

Corti  {A.naL  Soc.  Quim.  Argentina ,  1918,  6,  215 — 229).- — A 
detailed  account  of  the  medicinal  properties  and  chemical  com¬ 
position  of  the  thermal  springs  of  Rio  Hondo,  in  the  province  of 
Santiago  del  Estero  in  the  Argentine.  W.  S.  M. 
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Analytical  Chemistry. 


Rational  Approximated  Atomic  Weights  for  Use  in 
Chemical  Analysis.  1ST.  Schoorl  ( Chem .  Weekblad ,  1918,  15, 
547 — 562;  Zeitsch.  anal.  Chem.,  1918,  57,  209 — 225). — In  ordinary 
analytical  work,  it  is  customary  to  use  for  the  atomic  weights 
values  given  to  the  nearest  decimal  figure  corresponding  with  the 
degree  of  accuracy  possible  for  each  determination.  In  1904, 
Erdmann  proposed  to  use  atomic  weights  calculated  from  hydrogen 
as  unity,  since  most  of  the  values  were  very  close  to  whole  numbers. 
Since,  however,  the  atomic  weights  of  one  or  two  of  the  commonest 
elements  cannot  be  rounded  off  to  whole  numbers  without  intro¬ 
duction  of  considerable  error,  the  proposal  has  found  little  favour. 
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The  author  puts  forward  the  consideration  that  much  more 
satisfactory  values  are  obtained  for  analytical  purposes  by  taking 
account  of  the  fact  that,  whereas  in  all  accurate  atomic  weight- 
determinations  the  weighings  are  reduced  to  the  proper  values  for 
weighing  in  a  vacuum,  in  analytical  work  the  correction  for  the 
weight  of  air  displaced  is  seldom  made.  He  proposes  to  use  a  set 
of  “  air  atomic  weights”  obtained  from  the  accepted  atomic  weights 
by  introducing  values  based  on  the  air  correction.  The  accepted 
atomic  weight  of  iodine  is,  for  example,  126*92.  Allowing  for  the 
difference  in  specific  gravity  of  iodine  and  the  brass  weights  gener¬ 
ally  used  in  chemical  analysis,  the  volume  atom  of  iodine,  namely, 
126*92  grains  weighed  in  a  vacuum,  would  weigh  in  air  126*906 
grams.  Though  the  value  of  this  air  correction  is  so  small  as  gener¬ 
ally  to  affect  only  the  third  decimal  place,  it  becomes  much  greater 
in  the  cases  of  carbon,  hydrogen,  and  oxygen,  the  elements  chiefly 
concerned  in  organic  analysis.  The  atomic  weight  of  hydrogen  is 
given  by  the  International  Committee  for  1916  as  1*008.  Assuming 
the  atomic  volume  of  hydrogen  in  combination  to  be  6,  the  “  air 
atomic  weight  ”  becomes  1*0005,  which  can  without  any  inaccuracy 
be  given  as  1*00  for  ordinary  purposes.  The  correction  for  oxygen, 
assuming  an  atomic  volume  of  6,  does  not  alter  the  accepted  value 
16*00,  whilst  carbon  with  the  accepted  atomic  weight  of  12*005 
becomes  11*999,  that  is,  for  ordinary  purposes  12*00.  Similarly, 
the  “air  molecular  weight”  of  water  becomes  18*00  instead  of 
18*02  on  the  basis  of  the  true  atomic  weights. 

The  values  given  in  the  International  table  of  atomic  weights 
for  1916  have  been  modified  to  give  the  air  atomic  weights  for 
analytical  purposes  on  the  basis  of  the  atomic  volumes  of  the 
elements.  The  author  devotes  many  pages  to  a  selection  of  suit¬ 
able  atomic  volumes  for  each  element,  basing  his  calculations  on 
Kopp’s  law  that  the  atomic  volumes  are  additive.  In  the  case  of 
most  of  the  elements,  the  values  adopted  for  the  atomic  volumes 
are  averages  of  very  different  figures;  the  values  for  cobalt,  for 
example,  deduced  from  the  oxide,  chloride,  bromide,  sulphide,  and 
sulphate,  respectively,  are  7,  9,  2,  1,  and  4,  the  average  value,  5, 
being  adopted.  As  the  basis  for  the  calculations  for  obtaining  the 
atomic  volumes  of  the  elements  from  the  specific  gravities  of  their 
compounds,  the  following  atomic  volumes  are  assumed:  0  =  6, 
S  =  16,  Cl  =  15,  Br  =  22,  1  =  31.  The  atomic  volumes  of  the 

halogens  and  of  the  alkali  and  alkaline  earth  metals  are  taken  as 
approximately  half  of  the  values  deduced  from  the  atomic  weights 
and  the  specific  gravities. 

In  order  to  obtain  trustworthy  figures  for  molecular  and  equi¬ 
valent  weights  for  ordinary  analysis,  it  is  suggested  that  use  may 
be  made  of  the  true  molecular  volumes  of  the  commoner  reagents. 
The  molecular  weight  of  oxalic  acid,  for  example,  is  126*058,  calcu¬ 
lated  from  the  accepted  atomic  weights.  The  specific  gravity  being 
1*64,  the  value  to  be  subtracted  to  arrive  at  the  “  air  molecular 
weight7'  is  0*076,  giving  the  value  for  use  in  volumetric  analysis 
as  125*982.  By  addition  of  the  air  atomic  weights  given  in  the 
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table,  the  value  125*976  is  obtained,  which  agrees  with  the  figure 
of  125*982  obtained  from  the  molecular  volume  better  than  does 
the  figure  126*058  obtained  by  addition  of  the  accepted  atomic 
weights.  This  argument  is  repeated  for  the  various  reagents  used 
in  iodine  determinations.  It  is  shown,  also,  that  in  analysis  of 
organic  compounds  for  the  elements,  use  of  the  “air  atomic 
weights  ”  would  reduce  the  hydrogen  content  by  nearly  1%  of 
its  value,  and  since  in  analysis  the  hydrogen  content  as  a  rule  is 
somewhat  too  high,  it  is  contended  that  the  use  of  the  “air  atomic 
weights  will  give  more  accurate  results.  S.  I.  L. 

The  Importance  of  Electrical  Conductivity  in  Analytical 
Chemistry.  I.  M.  Kolthoff  ( Ofiem ,  Weekblad ,  1918,  15, 

889 — 896). — The  determination  of  conductivity  can  be  employed  in 
a  great  number  of  cases  as  an  aid  in  quantitative  analysis,  and  is 
very  simply  and  easily  carried  out.  The  author  has  indicated  a 
few  cases  of  the  application,  leaving  to  later  papers  the  detailed 
account  and  the  theoretical  discussion.  The  general  cases  that 
arise  in  volumetric  work  can  be  divided  into  two  classes:  (1)  reac¬ 
tions  in  which  all  the  ions  remain  in  solution;  m  this  case,  the 
conductivity  will  generally  increase;  (2)  reactions  in  which  ions 
disappear.  In  the  second  class,  the  conductivity  may  (a)  diminish, 

( b )  remain  unaltered,  (c)  increase.  Suppose  a  material  CD  to  be 
added  in  solution  to  a  solution  of  AB}  and  suppose  AD  to  be 
precipitated  as  a  result  of  the  reaction;  the  nett  result  is  that  in 
the  original  solution  the  B  ions  remain,  whilst  the  A  ions  are 
replaced  by  C.  If  the  specific  conductivity  of  A  is  greater  than 
that  of  Cj  the  conductivity  will  rise;  this  occurs,  for  example,  in 
the  neutralisation  of  a  strong  acid  by  a  base,  the  H  ion  being 
replaced  by  the  ion  of  the  metal  of  the  base.  In  the  titration  of 
hydrochloric  acid  by  means  of  sodium  hydroxide,  for  example,  the 
conductivity  falls  rapidly  until  all  the  acid  is  neutralised ;  if  more 
alkali  be  added,  the  conductivity  begins  sharply  to  increase.  By 
plotting  the  conductivity  of  the  solution  against  the  quantity  of 
alkali  is  added,  the  conductivity  begins  sharply  to  increase.  By 
neutral  point  of  minimum  conductivity  The  application  would 
be  of  great  use,  for  example,  with  a  strongly  coloured  solution  for 
which  no  colour  indicator  eould  be  used. 

If,  in  the  above  cases,  the  conductivity  of  A  is  equal  to  that  of 
C ,  which  may  happen  when  a*  precipitate  is  formed,  the  conductivity 
will  change  very  little  until  the  reaction  is  complete,  after  which 
further  addition  of  the  second  solution  causes  a  rapid  increase. 
Here,  also,  the  measurement-  can  be  of  importance  for  analysis, 
especially  where  the  precipitate  forms  slowly  or  is  microcrystalline. 
In  the  case  of  neutralisation  of  weak  acids  or  bases,  the  conductivity 
generally  increases  during  the  titration,  since  the  slightly  dis¬ 
sociated  acid  is  replaced  by  a  highly  dissociated  salt.  Further 
addition  of  the  base  causes  a  sharp  rise  in  the  conductivity,  by 
reason  of  the  presence  of  the  hydroxyl  ion.  If  the  values  are 
plotted,  the  neutral  point  can  easily  be  determined,  and  the  method 
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is  of  wide  application  in  this  case,  since  colour  indicators  are  not 
available  with  weak  acids  and  bases. 

Further  applications  are,  for  example,  titration  of  a  weak  acid 
in  the  presence  of  a  strong  acid,  determination  of  the  combined 
alkali  in  a  salt  of  a  wTeak  acid,  determination  of  basic  or  acidic 
properties  of  a  substance,  as,  for  example,  the  acid  character  of 
hydrogen  peroxide,  etc.  Similarly,  the  concentration  of  an  electro¬ 
lyte  can  be  determined  from  the  conductivity  with  the  help  of 
tables,  and  determinations  of  conductivity  combined  with  specific 
gravities  or  other  physical  constants  can  be  used  for  analysis  of  a 
mixture  of  two  electrolytes.  In  food  analysis,  also,  the  deter¬ 
mination  may  be  of  great  use.  S.  I.  L. 

The  Effect  of  Dilution  in  Electro-titrimetric  Analyses. 

Gilbert  Arthur  Freak  (T.,  1919,  115,  55—61). 

The  Quinone  Phenolate  Theory  of  Indicators.  Spectro- 
photometric  Study  of  the  End  Points  and  Fading  of 
Phenolsulphophthalein  Indicators ,  Charles  L.  Brightman 
J.  J.  Hopfield,  M.  It.  Meacham,  and  S.  F.  Acree  (/.  Amer. 
Chew, .  Soc .,  1918,  40,  1940- — -1944). — The  present  communication 
deals  with  phenolsulphophthalein  and  its  tetrabromo-  and  tetra- 
nitrcvderivatives.  It  is  found  that  these  indicators  have  a  number 
of  properties  which  make  them  the  best  series  yet  developed.  They 
are  twice  as  deeply  coloured  as  phenolphthalein  in  alkaline  solution 
and  show  sharper  colour  changes.  The  excess  of  alkali  necessary 
to  produce  the  end-point  of  the  neutralisation  of  the  indicator  does 
not  cause  any  appreciable  fading  in  either  short-  or  long-time 
periods  in  the  case  of  phenolsulphophthalein  and  its  tetrabromo- 
derivative.  The  colour  of  phenolsulphophthalein  in  phosphate 
buffer  solutions  does  not  fade  appreciably  even  in  considerable 
periods  of  time. 

Standardised  stock  solutions  of  phenolsulphophthalein  can  be 
kept-  in  an  ice-box  without  appreciable  change,  or  even  at  ordinary 
temperatures  if  care  is  taken  to  prevent  contamination,  and  will 
then  show  the  same  absorption  index  when  treated  with  an  excess 
of  alkali  at  different  time  periods.  Different  samples  of  the  same 
lot  of  solid  phenolsulphophthalein  will  give  the  same  absorption 
index  when  treated  with  an  excess  of  alkali. 

An  excess  of  alkali  in  solutions  of  tetranitrophenolsnlpho- 
phthalein  causes  a  fading  of  the  intense  red  colour  to  a  light  vellow, 
the  time  of  fadiny  depending  on  the  amount  of  alkali  and  other 
experimental  conditions. 

Details  of  the  experimental  methods  are  promised  in  a  sub¬ 
sequent  paper  H.  W. 

The  Elimination  of  the  Volume  of  a  Precipitate.  H.  D. 

Steenbergen  ( Chem .  Weekblad,  1918,  15,  1268 — 1269). — It  is 
sometimes  convenient,  in  order  to  avoid  the  washing  of  a  pre¬ 
cipitate,  to  make  the  estimation  of  a  soluble  constituent  of  a  solu- 
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tion  in  presence  of  the  precipitate.  This  may  be  done  by  diluting 
the  mixture  to  two  known  volumes  and  estimating  the  concentration 
of  the  solution  in  each  case.  A  simple  formula  involving  the  con¬ 
centrations  thus  found  is  given  for  the  correction  required  for  the 
volume  occupied  by  the  precipitate.  W.  S.  M. 

The  Significance  of  the  Electrical  Conductivity  in  the 
Analysis  of  Potable  Water.  I.  M.  Kolthoff  ( Chem .  Week- 
blady  1918,  15,  1160 — 1183). — -The  determination  of  the  electrical 
conductivity  has  been  used  by  Reichert,  Kohlrausch  and  Holborn, 
and  others  as  a  rapid  method  for  estimating  the  total  solid  con¬ 
stituents  in  ordinary  potable  waters.  For  this  purpose,  a  mean 
equivalent  weight  and  a  mean  equivalent  conductivity  are  assumed. 
The  author  shows  how  untrustworthy  are  the  results  obtained  by 
this  method  with  different  types  of  water.  A  series  of  measure¬ 
ments  on  the  conductivity  of  dilute  aqueous  solutions  of  those  salts 
which  are  ordinarily  present  in  drinking-water,  such  as  sodium 
hydrogen  carbonate,  chloride  and  sulphate,  potassium  nitrate, 
calcium  chloride  and  sulphate,  magnesium  chloride,  etc.,  and  of 
binary  mixtures  of  these,  establishes  the  rule  that  the  degree  of 
dissociation  of  each  salt  in  the  mixed  solution  is  that  which  corre¬ 
sponds  with  the  total  concentration  of  electrolyte,  even  in  the  case 
where  the  salts  have  no  common  ion.  By  means  of  this  rule,  the 
author  has  prepared  tables  which  permit  the  calculation  of  the 
equivalent  conductivity  of  a  mixture  when  the  chemical  composi¬ 
tion  of  the  solution  is  known.  The  comparison  of  the  calculated 
and  the  measured  conductivities  of  a  water  affords  a  check  on  the 
chemical  analysis.  W.  S.  M. 

Chlorometry.  Octave  Lecomte  ( Bull.  Sci.  Pharmacol ,  1918, 
25,  217 — 218;  from  Chem.  Zentr .,  1918,  ii,  762 — 763). — The 
author  estimates  the  active  chlorine  in  bleaching  powder  or  in 
hypochlorites  by  titrating  a  known  quantity  of  stannous  chloride 
with  N  /10-potassium  permanganate  first  with  and  then  without 
the  addition  of  the  hypochlorite  solution.  H.  W.  B. 

Detection  of  Hydrogen  Chloride  in  Chloroform.  D. 

Vorlander  (Ber.  dent.  Pharm.  Ges .,  1918,  28,  385 — 388). — 
Neutral  chloroform  when  shaken  with  a  very  small  quantity  of 
diniethylaminoazobenzene  gives  a  yellow-coloured  solution ;  if  the 
chloroform  contains  a  trace  of  free  hydrochloric  acid,  the  yellow 
coloration  changes  to  violet-red.  Carbon  dioxide  and  anhydrous 
formic  and  acetic  acids,  in  chloroform  solution,  do  not  give  a  red 
coloration  with  dimethylaminoazobenzene.  [See,  further,  ,7.  Soc. 
Chem.  Ind .,  1919,  55a.]  W.  P.  S. 

Volumetric  Estimation  of  the  Sulphion.  R.  Howden 

{Chem.  News,  1918,  117,  383). — A  rapid,  approximate  method  for 
the  estimation  of  soluble  sulphates  of  the  alkali  metals  in  solution 
is  based  on  their  decomposition  by  barium  carbonate.  The  solu¬ 
tion  is  shaken  with  pure  precipitated  barium  carbonate  in 
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presence  of*  phenolphthalein,  and  standard  hydrochloric  acid  is 
then  run  in  until  the  red  colour  is  discharged.  The  solution  is 
filtered  and  the  titration  completed  on  the  filtrate,  using 
methyl-orange  as  indicator.  The  addition  of  acid  before  filtration 
appears  to  be  necessary  to  complete  the  decomposition  of  the  soluble 
sulphate  by  the  barium  carbonate.  [See  also  J .  Soc.  Chem.  Inti ., 
1919,  57a.]  E.  H.  R. 

Folin’s  Direct  Nesslerisation  Method  for  the  Estimation 
of  Nitrogen.  Lovell  Langstroth  (J.  Biol .  Chem 1918,  36, 
377 — 380). — Accurate  results  are  obtained  even  when  impure 
sulphuric  acid  is  employed  for  the  digestion  provided  the  necessary 
corrections  are  made,  the  latter  being  ascertained  by  control  blank 
experiments  (compare  Eolin  and  Denis,  A.,  1916,  ii,  573). 

H.  W.  B. 

Estimation  of  Phosphorus  by  the  Nephelometric  Method. 

Edward  B.  Meigs  (J.  Biol.  Ghent.,  1918,  36,  335 — 346).- - 
Accurate  estimations  of  phosphorus  by  means  of  the  strychnine 
molybdate  reagent  (compare  Kober  and  Egerer,  A.,  1915,  ii,  794) 
can  only  be  obtained  by  adhering  strictly  to  the  prescribed  pro¬ 
cedure.  H.  W.  B. 

Action  of  Iodine  on  Hypophosphorous  Acid  and  Phos 
phorous  Acid.  Application  to  the  Estimation  of  Hypo- 
phosphites  and  Phosphites.  Boyer  and  Bauzil  (J.  Pharm. 
(J him. ,  1918,  [vii],  18,  321 — 334). — In  sulphuric  acid  solution, 
iodine  oxidises  hypophosphorous  acid  to  phosphorous  acid  according 
to  the  equation  H3P02  4- 12 A  H20  =  H3P03  +  2HI.  This  reaction 
requires  about  ten  hours  for  completion.  The  oxidation  proceeds 
a  stage  further  if  the  solution  is  treated  with  an  excess  of  sodium 
hydrogen  carbonate,  the  phosphorous  acid  being  then  converted 
into  phosphoric  acid,  II3P03  + 12  +  H20  ==  H3P04  +  2HI.  In  this 
case,  two  hours’  contact  is  required,  and  the  mixture  must  be 
acidified  with  acetic  acid  before  the  excess  of  iodine  added  is 
titrated.  [See,  further,  J .  Soc .  Chem .  Ind.,  1919,  February.] 

W.  P.  S. 

A  Modified  Scheibler  Apparatus  for  the  Estimation 
of  Carbon  Dioxide.  M.  J.  van’t  Kruys  {Chem.  Weekhlad ,  1918, 
15,  870 — 872). — In  order  to  meet  the  need  for  a  Scheibler 
apparatus  at  the  Agricultural  Testing  Station  at  Maastricht,  and 
in  view  of  the  shortage  of  rubber  in  Holland,  a  modification  of  the 
original  apparatus  has  been  made.  The  rubber  bag  and  the  three¬ 
necked  bottle  in  which  this  is  contained  between  the  reaction  flask 
and  the  gas-measuring  apparatus  have  been  removed.  The  error 
which  would  have  been  caused  had  the  carbon  dioxide  evolved  been 
allowed  to  come  into  contact  with  the  water  in  the  measuring 
vessel  is  obviated  by  using,  water  saturated  with  carbon  dioxide. 
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In  its  modified  form,  the  apparatus  is  found  to  give  more  accurate 
results  than  in  the  original  form.  S.  I.  L. 

Estimation  of  Carbon  Dioxide  in  Carbonates.  Donald 
D.  Van  Slyke  ( J .  Biol.  Chem.,  1918,  36,  351 — 354). — The 
carbonate,  either  pulverised  or  in  solution,  is  placed  at  the  bottom 
of  a  test-tube,  20  to  25  mm.  in  diameter,  which  is  placed  in  a 
250  c.c.  suction  flask  containing  an  excess  of  N  j  10-barium  hydr¬ 
oxide  solution.  A  rubber  stopper  carrying  a  small  dropping 
funnel  is  inserted  into  the  flask  so  that  the  bottom  of  the  funnel 
dips  into  the  test-tube.  The  flask  is  then  exhausted  to  a  pressure 
of  50  mm.  or  less,  and  the  outlet  closed  with  a  screw  clamp.  An 
excess  of  A-hydrochloric  acid,  usually  about  5  c.c.,  is  admitted 
slowly  from  tlie  funnel.  When  the  rapid  evolution  of  carbon 
dioxide  has  ceased,  the  solutions  are  both  agitated  by  a  rotary 
motion  for  three  minutes.  In  the  case  of  most  substances,  this 
period  is  sufficient  for  the  complete  transfer  of  carbon  dioxide  from 
the  inner  tube  to  the  barium  hydroxide  solution.  In  the  analysis 
of  unashed  animal  tissues,  a  longer  time  is  necessary,  and  in  the 
case  of  bones,  at  least  two  hours  should  be  allowed,  the  solutions 
being  stirred  by  rotation  occasionally  during  this  period  and  con¬ 
tinuously  for  three  minutes  at  the  end  of  it. 

When  the  reaction  is  completed,  the  vacuum  is  released,  the 
barium  carbonate  filtered  off,  and  the  filtrate  titrated  with  N / 10- 
hydrochloric  acid,  using  phenolphthalein  as  indicator. 

The  method  appears  to  be  applicable  to  all  carbonates,  soluble  or 
insoluble,  in  the  absence  of  acids,  such  as  hydrogen  sulphide,  wliich 
are  highly  volatile  from  aqueous  solution.  H.  W.  B. 

A  Physico-chemical  Method  of  Estimating  Alkali 
Carbonates  in  the  Presence  of  Alkali  Hydroxides.  Ap¬ 
plication  to  the  Analysis  of  Flue  Gases.  Rene  Dtjbrisay, 
Tripier,  and  Toquet  (Compt.  rend 1919,  168,  56 — 59). — If 
50  c.c.  of  various  solutions,  having  the  same  alkalinity,  but  con¬ 
taining  varying  proportions  of  sodium  hydroxide  and  sodium 
carbonate,  are  mixed  with  50  grams  of  phenol,  heated  until  solu¬ 
tion  is  complete,  and  then  allowed  to  cool,  it  is  found  that  the 
temperature  at  which  the  solution  first  becomes  turbid  is  higher 
as  the  proportion  of  sodium  carbonate  to  sodium  hydroxide 
increases.  The  authors  have  plotted  curves  for  solutions  having, 
respectively,  a  total  alkalinity  of  2 N,  N,  Nj  2,  and  Nj 4,  showing 
the  relationship  of  temperature  to  sodium  carbonate  present.  By 
means  of  these,  the  amount  of  sodium  carbonate  in  a  given  solu¬ 
tion  containing  both  carbonate  and  hydroxide  may  readily  be  deter¬ 
mined  by  bringing  the  total  alkalinity  up  to  one  of  the  four 
strengths  given  above  by  addition  of  sodium  hydroxide,  then  pro¬ 
ceeding  as  described  above  and  reading  off  the  amount  of  sodium 
carbonate  present  from  the  curve. 

For  the  determination  of  the  amount  of  carbon  dioxide  present 
in  flue  gases,  1  litre  of  the  gas  is  bubbled  through  71*5  c.c.  cf 
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N  j 4 -sodium  hydroxide,  and  then  the  above  estimation  is  carried 
out  on  the  resulting  liquid,  the  amount  of  carbon  dioxide  present 
in  the  flue  gases  being  readily  calculated  from  the  amount  of 
sodium  carbonate  found  in  the  solution.  W.  G. 

Estimation  of  Alkali  Hydroxide  and  Alkali  Carbonate 
in  Alkali  Hypochlorite  Solution.  M.  Philibert  (/.  Pharm 
Ghim 1918,  [vii],  IS,  260 — 272). — The  total  alkalinity  is  found 
by  treating  a  portion  of  the  sample  with  a  measured  excess  of 
N 1 10-hydrochloric  acid  and  potassium  iodide  solution,  titrating  the 
liberated  iodine  with  thiosulphate  solution,  then  adding  potassium 
iodide— iodate  solution,  and  again  titrating  the  iodine  with  thio¬ 
sulphate  solution;  the  latter  titration  is  a  measure  of  the  quantity 
of  the  added  acid  which  remains  uncombined,  and  the  difference 
corresponds  with  the  alkalinity  of  the  sample.  To  estimate  the 
free  alkali  hydroxide,  another  portion  of  the  solution  is  treated 
with  a  measured  quantity  of  Nj  10-barium  hydroxide  solution, 
barium  chloride  solution  is  also  added,  the  mixture  diluted  to  a 
definite  volume,  filtered,  and  the  alkalinity  of  the  filtrate  titrated 
as  described  above.  The  difference  between  the  quantities  of  free 
and  total  alkali  gives  the  amount  of  alkali  carbonate.  [See, 
further,  J .  Soc.  Ghern.  Ind 1919,  February.]  W.  P.  S. 

Carnot’s  Method  for  the  Estimation  of  Potassium  Salts. 

Carolina  Etile  Spegazzini  (Anal.  Soc.  Quirn.  Argentina ,  1918, 
6,  196 — 209).- — Analyses  according  to  the  original  prescription  of 
Carnot  (this  Journal,  1877,  ii,  921)  gave  results  in  every  case  much 
too  high.  The  same  method  as  modified  by  Grandeau  and  by 
Fresenius  also  gave  high  results. 

It  is  essential  in  the  preparation  of  the  bismuth  chloride  solution 
from  the  subnitrate  to  give  particular  attention  to  the  acidity  and 
temperature  of  the  resulting  solution,  the  optimum  acidity  being 
determined  by  precipitation  of  a  known  quantity  of  potassium 
from  N /10-solution. 

Good  results  were  obtained  only  with  pure  dilute  solutions  of 
potassium  chloride  (i\7/10 — 2lr/l).  Nitrate  solutions  also  gave  good 
results,  but  with  sulphate  solutions  the  results  were  much  too  low. 

With  mixtures  of  potassium  chloride  and  calcium  chloride,  mag¬ 
nesium  chloride,  or  sodium  chloride,  bfie  method  is  satisfactory  only 
when  the  potassium  salt  is  in  excess.  W.  S.  M. 

Method  for  the  Estimation  of  Potassium  in  Blood. 

S.  W.  Clausen  (J.  Biol.  Ohem .,  1918,  36,  479—484).— Two  c.c.  of 
plasma  or  1  c.c.  of  blood  are  oxidised  by  boiling  with  5  c.c.  of  a 
mixture  of  sulphuric  and  nitric  acids  (1  : 20)  for  half  an  hour.  The 
excess  of  nitric  acid  is  quickly  evaporated,  and  the  residual  liquid 
washed  into  a  beaker,  rendered  alkaline,  and  then  evaporated  to 
dryness.  The  residue  is  taken  up  in  glacial  acetic  acid  and  the 
potassium  precipitated  by  sodium  cob altini trite.  The  precipitate 
is  collected  and  then  heated  with  dilute  sodium  hydroxide,  which 
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changes  all  the  nitrite  groups  to  sodium  and  potassium  nitrite, 
whilst  the  cobalt  is  precipitated  as  the  insoluble  hydroxide.  The 
nitrites  are  then  estimated  by  acidifying  with  sulphuric  acid  and 
titrating  with  permanganate  at  70°. 

The  method  appears  to  give  accurate  results.  H.  W.  B. 

Gravimetric  Analysis.  VIII.  Separation  of  Calcium 
from  Magnesium.  L.  W.  Winkler  ( Zeitsch.  angew.  Ghem 

1918,  31,  214 — 216). — The  following  method  was  found  to  be 

the  most  trustworthy  for  the  separation  of  calcium  and  mag¬ 
nesium.  The  neutral  solution,  measuring  100  c.c.  and  contain¬ 
ing  not  more  than  0*1  gram  of  calcium  and  0*05  gram 
of  magnesium,  is  treated  with  3  grams  of  ammonium  chloride 
and  10  c.c.  of  A/l-acetic  acid,  then  boiled,  and  20  c.c.  of 
2 '5%  ammonium  oxalate  solution  are  added  slowly.  The  pre¬ 
cipitated  calcium  oxalate  is  collected  after  twenty-four  hours,  dried 
at  100°,  and  weighed.  The  magnesium  in  the  filtrate  is  precipi¬ 
tated  and  weighed  as  ammonium  magnesium  phosphate  (compare 
A.,  1918,  ii,  455).  W.  P.  S. 

Volumetric  Estimation  of  Barium.  Thos.  Steel  [Analyst, 

1919,  44,  29). — In  the  method  proposed  by  Waddell  (A.,  1918, 

ii,  407),  the  use  of  water  saturated  with  barium  chromate  is  recom¬ 
mended  for  washing  the  precipitate  of  barium  chromate.  [See, 
further,  J.  Soc .  Chem .  lad.,  1919,  February.]  W.  P.  S. 

Estimation  of  Copper  by  Means  of  Potassium  Thio¬ 
cyanate,  Potassium  Iodide,  and  Thiosulphate.  I.  M.  Kolthoff 

(Ghem.  Zeit.,  1918,  42,  609 — 610). — The  process  as  described  by 
Bruhns  is  criticised,  and  modifications  are  suggested  *  trustworthy 
results  are  obtained  if  the  copper  solution  is  acidified  with  sulphuric 
acid  after  the  potassium  iodide  has  been  added.  The  method  may 
be  used  for  estimating  the  excess  of  copper  in  sugar  estimations 
and  for  estimating  copper  in  the  presence  of  iron,  provided  that 
sodium  pyrophosphate  is  added  to  inhibit  the  action  of  ferric  salts. 
[See,  further,  J.  Soc.  Chem .  Ind .,  1919,  February.]  W.  P.  S. 

Estimation  of  Copper  and  Sugar.  G.  Bruhns  ( Zeitsch . 
angew.  Chem.,  1918,  31,  246). — A  reply  to  Schoorl  and  Kolthoff’s 
modification  of  the  method  described  originally  by  the  author  (A., 
1918,  ii,  276).  W.  P.  S. 

A  Very  Exact  and  Rapid  Method  for  the  Estimation  of 
Mercury  in  the  Majority  of  its  Compounds.  S.  Pina  de 

Rubies  (Anal.  FIs.  Quirn 1918,  16,  661 — 689). — The  method  pro¬ 
posed  is  a  combination  of  the  method  of  Rose-Finkener  and  that 
of  Eschka,  combining  the  accuracy  of  the  former  with  the  rapidity 
of  the  latter.  A  critical  discussion  of  both  methods  with  the  inodi- 
i cations  introduced  by  Cumming  and  Macleod,  and  Biewend  and 
Holloway,  is  given,  together  with  a  bibliography  of  recent  litera¬ 
ture  on  the  subject  since  1914. 

The  new  method  as  applied  to  the  analysis  of  mercury  minerals 
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is  as  follows.  The  mineral  is  mixed  intimately  with  fine  iron 
powder,  and  is  carefully  heated  in  a  porcelain  crucible  into  which 
is  closely  fitted  as  a  cover  a  small  crucible  of  gold  or  silver  for  the 
condensation  of  the  volatilised  mercury.  The  cooling  of  the  upper 
crucible  is  effected  by  means  of  a  small  bladder  of  indiarubber 
which,  when  distended  by  a  steam  of  cold  water,  is  in  close  con¬ 
tact  with  the  whole  interior  surface.  After  cooling,  the  inner 
crucible  is  washed  with  alcohol,  and  the  weight  of  the  condensed 
mercury  film  determined.  The  results  obtained  by  this  procedure 
showed  a  maximum  error  of  0*07%. 

In  the  case  of  more  volatile  compounds  of  mercury,  organic  and 
inorganic,  anhydrous  potassium  carbonate  and  barium  peroxide, 
either  separately  or  mixed,  are  substituted  for  the  iron  powder. 

Wh  en  the  substance  to  be  analysed  contains  much  moisture,  for 
example,  a  solution,  a  weighed  quantity  is  evaporated  to  dryness 
in  the  porcelain  crucible  after  the  addition  of  sodium  sulphide,  and 
the  mercury  is  determined  as  before. 

The  method  is  applicable  without  special  modification  to  the 
analysis  of  mercury  fulminate  and  fulminate  mixtures. 

W.  S.  M. 

Analysis  of  Aluminium  Alloys.  A.  Tkaveks  ( Chun,  ct 
Ind.,  1918,  1,  708 — 711).— The  alloy  is  heated  with  sodium  hydr¬ 
oxide  solution  containing  a  small  quantity  of  sodium  carbonate, 
and  the  mixture  is  filtered.  The  filtrate  contains  the  zinc  and 
aluminium;  the  zinc  is  precipitated  as  sulphide  and  estimated 
acidimetrically  after  precipitation  as  ammonium  zinc  phosphate, 
whilst  the  aluminium  is  estimated  by  Stock’s  method.  The  in¬ 
soluble  portion  of  the  alloy  is  then  dissolved  in  nitric  acid,  the 
solution  boiled  with  the  addition  of  ammonium  persulphate,  the 
iron  and  manganese  precipitated  with  ammonia,  the  precipitate 
then  dissolved  in  hydrochloric  acid,  and  the  iron  titrated  with 
titanium  trichloride  solution ;  manganese  is  estimated  in  a  separate 
portion  of  the  alloy  by  the  persulphate  method.  If  cobalt  and 
nickel  are  present,  they  must  be  separated  as  sulphides  before  the 
manganese  is  estimated;  cobalt  is  precipitated  by  means  of 
jS-nitrosonaphthol.  The  magnesium  is  estimated  in  the  filtrate 
from  the  iron  and  manganese  precipitates,  and  copper  is  estimated 
iodometrically  in  a  separate  portion  of  the  sample.  [See,  further, 
J.  Soc .  Chem.  hid.,  1919,  February.]  '  W.  P.  S. 

Analysis  of  Aluminium  Alloys  and  Metallic  Aluminium. 

J.  J.  Fox,  E.  W.  Skelton,  and  F.  R.  Ennos  (J.  Soc.  Chem.  Ind ., 
1918,  37,  328 — 333t). — A  detailed,  description  is  given  of  methods 
suitable  for  the  separation  of  lead,  manganese,  silicon,  copper,  tin, 
iron,  zinc,  magnesium,  and  nickel  in  aluminium  and  in  aluminium 
alloys  containing  a  low  or  high  proportion  of  zinc.  W.  P.  S. 

Estimation  of  Molybdenum  in  Ferromolybdenum.  W. 

IToepfner  and  O.  Binder  (Chem.  Zeit.,  1918,  42,  564). — A 
weighed  quantity  of  about  0*5  gram  of  the  sample  is  heated  with 
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nitric  acid  (D  1  *2),  sulphuric  acid  is  then  added,  and  the  heating 
continued  until  sulphuric  acid  fumes  are  evolved ;  the  solution  is 
diluted  to  250  c.c.,  heated  with  the  addition  of  a  few  drops  of 
nitric  acid,  and  the  iron  precipitated  with  ammonia.  The  pre¬ 
cipitate  is  dissolved  in  sulphuric  acid  and  reprecipitated.  The 
twTo  filtrates,  which  now  contain  all  the  molybdenum,  are  mixed, 
treated  with  50  c.c.  of  ammonium  sulphide,  then  acidified  with 
sulphuric  acid,  and  heated.  The  precipitated  molybdenum  sulphide 
is  collected  and  weighed,  or  it  may  be  converted  into  molybdic 
acid  by  ignition.  Traces  of  impurities  may  be  separated  by  dis¬ 
solving  the  molybdic  acid  in  ammonia.  Copper,  if  present,  may 
be  separated  as  described  previously  (A.,  1918,  ii,  372). 

W.  P.  S. 

The  Precipitation  of  Zirconium  Phosphate.  George  Steiger 
(J.  Washington  Acad .  Sci 1918,  8,  637 — 639).- — In  estimating 
zirconium  in  minerals  by  precipitation  as  phosphate,  the  composi¬ 
tion  of  the  precipitate  approximates  more  closely  to  that  of  normal 
zirconium  phosphate  as  the  acidity  of  the  solution  increases.  The 
presence  of  as  much  free  sulphuric  acid  as  possible  is  advisable  to 
prevent  simultaneous  precipitation  of  iron  and  titanium  phos¬ 
phates,  whilst  thorough  oxidation  with  hydrogen  peroxide  is  also 
necessary  to  prevent  titanium  precipitating.  At  least  3%,  and 
possibly  as  much  as  5%,  of  free  sulphuric  acid  may  be  present 
without  interfering  with  the  accuracy  of  the  results.  Other  phos¬ 
phates,  with  the  exception  of  those  of  the  rare  earth  metals,  are 
readily  soluble  in  the  acid  solution,  and  may  be  separated  from 
the  filtrate.  [See  also  J.  Soc.  Che/rfi.  Ind,y  1919,  February.] 

C.  A.  M. 

Analysis  of  Commercial  “Pure"  Benzols.  F.  Butler 
Jones  (/.  Soc.  Chem.  Ind .,  1918,  37,  324 — 327t). — In  a  mixture 
containing  benzene,  thiophen,  toluene,  carbon  disulphide,  and 
“  paraffin,”  the  quantity  of  carbon  disulphide  is  proportional  to 
the  difference  between  the  freezing  points  of  the  mixture  before 
and  after  its  removal ;  similarly,  the  subsequent  removal  of  the 
tliiophen  (by  means  of  basic  mercuric  sulphate)  also  results  in  a 
difference  in  the  freezing  point  which  is  proportional  to  the  amount 
of  substance  removed.  The  residual  liquid  is  a  mixture  of  benzene, 
ioluene,  and  “  paraffin  ”  ;  the  difference  between  its  freezing  point 
and  that  of  pure  benzene  gives  the  sum  of  the  amounts  of  toluene 
and  “paraffin”  present;  the  specific  gravity  of  the  liquid  in  con¬ 
junction  with  the  freezing  point  affords  a  means  of  estimating 
these  two  constituents.  A  graph  is  given  for  solving  the  four 
equations  involved.  W.  P.  S. 

Modification  of  Webster's  Test  for  Trinitrotoluene  in 
Urine.  F.  Tutin  {Lancet,  1918,  ii,  554 ;  from  Physiol .  Abstr., 
1918,  3,  452). — The  urine  is  extracted  with  ether,  acidified  with 
mineral  acid,  and  again  extracted  with  ether;  in  the  second  extract, 
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an  azoxy-compound  from  trinitrotoluene  gives  a  violet  coloration 
with  alcoholic  potassium  hydroxide.  The  modifications  now  pro¬ 
posed  are  in  part  minor  ones,  such  as  the  number  of  times  extrac¬ 
tion  is  performed,  but  an  important  change  consists  in  extracting 
the  final  ether  extract  with  dilute  sodium  carbonate  solution ;  this 
removes  substances  which  mask  the  characteristic  colour  of  the 
Webster  reaction.  H.  W.  B. 

Estimation  of  Small  Quantities  of  Ethyl  Ether  in  Ethyl 
Alcohol.  H.  E.  Cox  (Analyst,  1919,  44,  26— 27).— The 

method  depends  on  the  fact  that  alcohol  of  99%  and  upwards  distils 
unchanged ;  any  ethyl  ether  present  passes  over  in  the  first  frac¬ 
tions,  and  a  mixture  of  constant  boiling  point  is  not  formed.  The 
amount  of  ethyl  ether  may  therefore  be  estimated  from  the  specific 
gravity  before  and  after  distillation,  the  specific  gravity  of  the 
alcohol  being  taken  as  that  obtained  after  removal  of  the  ethyl 
ether.  [See,  further,  J.  Soc.  Ghem .  2nd .,  1919,  February.] 

W.  P.  S. 

The  Use  of  Diastatic  Reagents.  (II)  The  Detection  of 
Pyramidone  and  the  Differentiation  of  the  Naphthols. 

Luciano  P.  J.  Palet  (Anal.  Soc.  Quim.  Argentina ,  1918,  6, 
250- — -257). — -To  the  solution  of  pyramidone  are  added  some  small 
pieces  of  the  root  of  lucerne,  which  contains  oxydases  and  per- 
oxydases.  A  violet-blue  colour  is  produced  on  the  root  fibres  on 
keeping.  The  addition  of  hydrogen  peroxide  accelerates  the 
appearance  of,  but  does  not  intensify,  the  colour.  The  further 
addition  of  a-naphthol  immediately  produces  an  intense  wine-red 
colour  characteristically  different  from  that  produced  by 
/3-naphthol.  This  constitutes  a  delicate  test  for  the  presence  of 
small  quantities  of  a-naphthol  in  jS'-naphthol.  W.  S.  M. 

Assay  and  Estimation  of  Nitroso-/3-naphthol.  Paul 
Nicolardot  and  Lucien  Valli-Douau  (Bull.  Soc.  chirn.,  1918, 
jiv],  23,  455 — -459). — For  the  assay,  2  grams  of  the  material  dried 
at  35°  are  dissolved  in  120  c.c.  of  acetone  in  the  cold,  diluted  to 
200  c.c.  with  water,  and  100  c.c,  of  this  solution  is  titrated  with 
a  1*5%  solution  of  iron  alum  previously  standardised  against  pure 
nitroso-j3-naphthol,  the  end-point  being  shown  by  means  of 
ammonium  thiocyanate  as  an  external  indicator. 

For  an  exact  estimation,  an  excess  of  iron  alum  is  added  to  the 
solution  prepared  as  above,  and  the  precipitate  formed  is  left  over¬ 
night,  collected,  washed  free  from  iron  salts  with  water,  dried  at 
70°,  and  weighed.  It  contains  90*7%  of  nitroso-jS-naphthol. 

W.  G. 

Volumetric  Estimation  of  Reducing  Sugars.  A  Simpli¬ 
fication  of  Scales’s  Method  for  Titrating  the  Reduced 
Copper  without  Removing  it  from  the  Residual  Copper 
Solution.  W.  Blair  Clark  (J.  Amer.  Ghem.  Soc.,  1918,  40, 
1759 — 1772.  Compare  A.,  1916,  ii,  117).- — The  principle  of  the 


ii.  84  ABSTRACTS  OF  CHEMICAL  PAPERS. 

method  here  described  is  as  follows.  The  sugar  solution  to  be 
analysed  is  boiled  under  standard  conditions  with  a  copper  citrate- 
carbonate  solution,  and  the  cuprous  oxide  dissolved  by  means  of 
hydrochloric  acid.  Standard  iodine  solution  is  then  added  to 
oxidise  the  cuprous  salt,  and  the  excess  of  iodine  titrated  by  means 
of  sodium  thiosulphate.  To  obtain  consistent  results,  it  is  neces¬ 
sary  to  carry  out  the  whole  operation  under  exactly  standard  con¬ 
ditions.  These  conditions  and  the  strengths  of  solutions  to  be  used 
are  indicated  for  quantities  of  reducing  sugar  up  to  0*075  gram. 
It  is  essential,  however,  for  the  worker  to  standardise  his  own 
conditions.  The  sugar  factor  of  the  sodium  thiosulphate  must  be 
determined  on  a  known  sample  of  reducing  sugar,  using  approxim¬ 
ately  the  same  quantity  as  that  to  be  determined  and  the  same 
conditions  of  reduction.  The  ratio  of  copper  to  reducing  sugar  is 
approximately  constant,  the  greatest  variation  occurring  with  small 
quantities  of  sugar. 

It  was  found  that  sucrose  in  quantities  not  exceeding  100  mg. 
per  10  c.c.  and  50%  ethyl  alcohol  do  not  reduce  copper  citrate- 
carbonate  solution,  but  10%  formaldehyde  effects  a  small  reduction. 
[♦See  also  J.  Soc.  Chem .  Ind 1919,  February.]  E.  IT.  R. 

Source  of  Error  in  the  Use  of  Picric  Acid  in  Colori¬ 
metric  Estimations  in  Biological  Fluids.  Alice  Rohde  and 

Marion  Sweeney  (J.  Biol.  Chem .,  1918,  36,  475 — 477). — It  is 
shown  that  picric  acid  which  has  been  preserved  in  a  moist  condi¬ 
tion  for  several  months  loses  some  of  its  power  of  precipitating 
chromogen ic  substances  in  the  blood.  The  use  of  such  picric  acid 
for  the  estimation  of  dextrose  in  the  blood  bv  the  Benedict -Lewis 
colorimetric  method  would  yield  too  high  values.  H.  W.  B. 

The  Colorimetric  Estimation  of  Sugar  in  the  Blood  by 
the  Reduction  of  Picric  Acid.  C.  Salomon  ( Biochem .  Zeitsch 

1918,  90,  39 — 52). — As  a  result  of  the  critical  examination  of  the 
method  of  Lewis  and  Benedict  and  its  modifications,  the  author 
arrives  at  the  conclusion  that  it  has  considerable  value  as  regards 
accuracy  and  speed  for  clinical  investigations.  S.  B.  S. 

Estimation  of  Dextrose  in  the  Blood.  F.  Hamel  (Bull. 
Bel  Pharmacol .,  1918,  25,  223 — 224;  from  Chem.  Zentr ., 
1918,  ii,  769). — Ten  c.c.  of  venous  blood  are  treated  with  10  c.c. 
of  a  10%  solution  of  trichloroacetic  acid,  and,  after  removal  of  the 
precipitated  protein,  the  dextrose  is  estimated  by  Fehling’s  solu¬ 
tion  in  the  usual  way.  H.  W.  B. 

Estimation  of  Sugar  in  Milk  and  Urine.  B.  Sjollema 
(Chem.  W eekhlady  1918,  15,  1483 — 1485).— The  method  of  Folin 
and  Denis  (A.,  1918,  ii,  208)  for  estimating  sugar  in  milk  and  urine 
is  recommended.  A.  J.  W. 

Estimation  of  Lactose.  E.  Hildt  (Compt.  rend 1918, 
167,  756 — -759). — For  the  determination  of  lactose  in  milk  in  which 
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the  sugar  has  undergone  more  or  less  hydrolysis,  the  author  recom¬ 
mends  completing*  the  hydrolysis  by  means  of  sulphonic  acids,  such 
as  those  of  benzene  or  phenol  or  those  described  by  Twitehell  (A., 
1900,  ii,  296),  and  determining  the  cupric  reducing  power.  One  % 
solutions  of  these  acids  hydrolyse  0*5%  solutions  of  pure  lactose  in 
four  hours  at  100°,  but  milk  serum  requires  longer  heating*.  No 
destruction  of  galactose  occurs  as  when  mineral  acids  are  employed. 
In  the  determination  of  reducing  power,  using  10  c.c.  of  boiling 
alkaline  copper  solution,  0‘0506  gram  of  hydrolysed  lactose  is 
equivalent  in  reducing  power  to  0*0708  gram  of  lactose  hydrate  or 
0-0495  gram  of  invert-sugar. 

Considerable  destruction  of  sugar  takes  place  when  the  solids  of 
milk  which  has  become  unsound  are  dried  at  100°;  this  is  attributed 
to  the  formation  of  melanoidins  (see  Maillard,  A.,  1912,  i,  169) 
by  interaction  of  sugar  and  proteolytic  products.  [See,  further, 
J.  Soc.  Chern.  Ind 1919,  51a.]  '  J.  H.  L. 

Micro-estimation  of  Lipoids  by  Titration.  Ivar  Bang 
(. Biochem .  Zeitsch .,  1918,  91,  86 — 103). — The  fats  are  oxidised  by 
N /  10-potassium  chromate  solution  at  the  ordinary  temperature  in 
presence  of  excess  of  sulphuric  acid.  Excess  of  chromate  solution 
is  then  estimated  by  the  addition  of  potassium  iodide  and  the 
titration  of  the  liberated  iodine  by  thiosulphate  solution.  The 
fat  (from  blood,  etc.)  is  taken  up  in  benzene  solution,  a  little  alkali 
is  added  (to  emulsify  the  fat),  and  then  the  solvent  is  distilled  off. 
Cholesterol  can  be  estimated  in  the  same  manner  (and  the  same 
factor  is  used  in  making  the  calculations;  this  factor  is  determined 
empirically,  as  under  the  conditions  of  experiment  employed,  the 
oxidation  is  not  complete).  When  cholesterol  is  present  with  fats, 
the  determination  of  both  constituents  can  he  made  by  precipita¬ 
tion  of  the  cholesterol  as  digitonide,  which  is  insoluble  in  benzene. 
When  cholesterol  esters  are  present  with  fats,  the  determination 
of  the  amounts  of  the  constituents  can  be  made  in  two  ways. 
Either  a  strength  of  alkali  can  be  employed  which  will  hydrolyse 
the  fats,  but  not  the  cholesterol  ester,  which  can  then  be  separated 
from  the  soaps  by  benzene,  or  sufficient  ‘alkali  can  be  added  to 
saponify  both  fats  and  cholesterol  esters,  and  the  cholesterol  can 
then  be  extracted  by  benzene  and  estimated  separately.  In 
another  portion,  fats  and  esters  can  be  estimated  together  by  oxida¬ 
tion.  A  series  of  experiments  on  the  oxidation  of  the  lecithides  is 
also  described.  S.  B.  S. 

The  Micro-estimation  of  the  Lipoids  of  the  Blood. 
Ivar  Bang  ( Biochem ,  Zeitsch .,  1918,  91,  235 — 256). — An  amplifica¬ 
tion  of  the  author’s  micro  method  (preceding  abstract)  is  given. 
Cholesterol  and  neutral  fats  are  extracted  first  by  a  fraction  of 
light  petroleum  of  low  boiling  point  containing  chiefly  pentane. 
These  can  be  separated  by  the  method  already  given,  using  the 
digitonin  compound  of  cholesterol.  After  extraction  with 
petroleum,  the  blood  is  extracted  with  92%  alcohol  in  the  cold. 
This  fraction  contains  the  phosphatide  and  the  cholesterol  esters. 

S.  B.  S. 
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Gravimetric  Estimation  of  Glycyrrhizin.  A.  Astruc 
and  (Mlle.)  G.  Pichard  (/.  Pharm.  Ghim.,  1918,  [vii],  18, 
289 — 290). — Three  grams  of  dry  liquorice  extract  are  dissolved  in 
80  c.c.  of  water  containing  five  drops  of  ammonia,  the  solution  is 
filtered,  and  20  c.c.  of  the  filtrate  are  treated  with  2*5  c.c.  of 
sulphuric  acid;  the  precipitated  glycyrrhizic  acid  is  collected  after 
twenty-four  hours,  washed  with  30  c.c.  of  water,  then  dissolved  in 
ammonia,  and  the  solution  evaporated.  The  residue  is  dried  at. 
100°  and  weighed;  to  the  weight  obtained  is  added  0'04  gram  as 
a  correction  for  the  solubility  of  the  glycyrrhizic  acid  in  the  wash- 
water.  [See,  further,  J.  Sac .  Ghr/n,  1919,  February.] 

W.  P.  8. 

A  New  and  Delicate  Reaction  of  Pyramidone  and  its 
Differentiation  from  Antipyrine.  Luciano  P.  J.  Palet  {Anal, 
Soc.  Quim.  Argentina ,  1918,  6,  151 — 155). — The  author  finds  that 
an  acid  solution  of  pyramidone  when  treated  with,  a  few  drops  of 
an  acid  solution  of  potassium  ferricyanide  and  ferric  chloride  gives 
an  intense  blue  coloration  and  precipitate  of  Prussian-blue.  The 
test  is  very  delicate.  With  antipyrine,  a  blood-red  colour  is 
obtained  with  the  same  reagent.  This  colour  is  converted  into  a 
pale  yellow  by  the  addition  of  a  few  drops  of  hydrochloric  acid. 
The  test  is  therefore  carried  out  in  hydrochloric  solution,  which 
permits  the  blue  due  to  the  presence  of  pyramidone  in  a  mixture 
to  emerge.  In  this  ~way,  1/100  part  of  pyramidone  may  be  detected 
in  one  part  of  antipyrine. 

Phenacetin,  acetanilide,  aspirin,  exalgin,  and  caffeine  give  no 
reaction  with  the  reagent.  W.  S.  M. 

The  Reaction  of  the  1 1  Ferri-ferric  1 1  Reagent  with  Alkaloids, 
Glucosides,  and  other  Vegetable  Principles.  Luciano  P.  J. 
Palet  {Anal.  Soc.  Quim.  Argentina ,  1918,  6,  156 — 158). — An 
extension  of  the  application  of  a  mixed  solution  of  potassium  ferri¬ 
cyanide  and  ferric  chloride  as  a  reagent  (see  preceding  abstract) 
to  the  characterisation  of  alkaloids,  glucosides,  and  other  substances 
of  vegetable  origin. 

Of  102  substances  of  this  kind  tested,  42  gave  a  positive  reaction, 
that  is,  a  more  or  less  intense  blue  coloration.  W.  S.  M. 

Estimation  of  Phenacetin  and  other  p-Aminophenol 
Derivatives  by  Means  of  Hypochlorous  Acid.  A.  D.  Powell 
{ Analyst ,  1919,  44,  22- — -25). — For  the  estimation  of  p-aminophenol, 
yz-phenetidine,  etc.,  the  substance  is  treated  with  hydrochloric  acid 
and  sodium  hypochlorite  solution,  the  excess  of  chlorine  is  removed 
by  a  current  of  air,  potassium  iodide  is  then  added,  and  the 
liberated  iodine  titrated  with  thiosulphate  solution.  In  the  first 
phase  of  the  reaction,  ^-benzoquinonechlorimine  is  formed ;  this, 
after  the  removal  of  the  excess  of  chlorine,  reacts  with  hydriodic 
acid,  liberating  four  atoms  of  iodine,  2?~aminophenol  being  re-formed. 
In  the  case  of  phenacetin,  a  preliminary  boiling  for  two  hours  with 
hydrochloric  acid  is  necessary.  Each  c.c.  of  Nj  10-thiosulphate 
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solution  is  equivalent  to  O' 00273  gram  of  p-aminophenol,  0*00343 
gram  ot‘  p~phenetidine,  or  0*00448  gram  of  phenacetin.  [See, 
further,  ./.  Soc.  Client.,  Ind 1919,  February.]  W,  P.  S. 

Arseno tungstic  and  Arsenotungstomolybdic  Complexes 
as  Reagents  for  Phenolic  Amines.  Luis  Guglialmelu  {Anal. 
Soc.  Quint.  Argentina,  1918^  6.  185 — 195). — Reagents  prepared  by 
boiling  solutions  of  sodium  tungstate  with  arsenic  acid,  and  a  mix¬ 
ture  of  sodium  tungstate  and  molybdate  with  arsenic  acid,  until 
concentrated  hydrochloric  acid  no  longer  produces  a  precipitate, 
have  been  shown  to  give  delicate  colour  reactions  with  phenols 
and  some  purine  derivatives.  The  same  reaction,  that  is,  an  intense 
blue  colour,  is  given  by  phenolic  amines.  The  author  has  investi¬ 
gated  a  large  number  of  substances  of  this  class,  and  also  nitro-, 
sulphonic  and  hydroxy-derivatives  of  these.  Positive  results  were 
given  with  the  first  reagent  with  the  substances  NHpOH, 
NHo-NHo,  NTIR-NIL,  NHR-NIIR,  NHR-OH,  and  also"  with 
compounds  containing  the  same  groups  separated  from  each  other, 
but  united  directly  to  a  benzene,  naphthalene,  purine,  or  pyrazolone 
nucleus.  The  second  reagent  reacts  with  substances  containing  the 
same  groups,  and,  in  addition,  with  substances  containing  one 
amino-group,  for  example,  aniline.  W.  S.  M. 

Estimation  of  the  Carbamide  Fraction  in  Blood.  Heinrich 

ScHUii  and  Franz  Urban  (Wien.  Klin.  W  ochen$clir.y  1918,  31, 
892 — 896;  from  Chew.  Zeni-r 1918,  ii,  673). — The  blood  serum 
is  freed  from  albumin  by  treatment  with  sulphosalicylic  acid  solu¬ 
tion  (20%) ;  nitrogen  is  estimated  by  means  of  bromine  and  sodium 
hydroxide  in  accordance  with  the  method  of  Knop  and  Hlifner. 

H.  W. 

Detection  of  Quinine.  Hans  Salomon  (Ber.  dent,  yharm , 
Ces.,  1918,  28,  273 — 275). — The  green  coloration  obtained  when 
a  quinine  solution  is  treated  with  chlorine  and  then  with  ammonia 
will  detect  1  part  of  quinine  in  10,000.  The  fluorescence  observed 
when  a  quinine  solution  is  treated  with  dilute  sulphuric  acid  will 
detect  1  part  of  the  alkaloid  iu  200,000  parts.  It  is  advantageous 
to  use  bromine-water  in  place  of  chlorine  in  the  above  test,  since 
it  is  easier  to  add  just  the  requisite  quantity;  the  bromine  is  added 
until  the  solution  is  coloured  slightly  yellow.  Another  sensitive 
reagent  for  quinine  consists  of  potassium  iodide  (10  grams), 
mercuric  chloride  (2*7  grams),  water  (200  grams),  and  glacial 
acetic  acid  (2' 5  grams).  [See,  further,  J.  Soc.  Chew.  Ind.,  1919, 
54a.]  *  W.  P.  S. 

Estimation  of  Quinine  in  Animal  Tissues.  W.  Ram  so  ex, 

I.  J.  Ltpkin,  and  E.  Whitley  (Ann.  Trap.  Med.  Paris  itol.,  1918, 
12,  233 — 258).-  See  this  voh,  i,  106. 

Estimation  of  Morphine  in  Complex  Products.  I. 
Revision  of  the  Analytical  Reactions  Involved.  Alfred 
Tingle  (Amer.  J.  Pit  arm- .,  1918,  90,  689 — 706). — A  discussion  of 
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various  methods  and  reactions  used  in  the  estimation  of  morphine; 
the  acidimetric  method  and  iodometric  method  (depending  on  the 
formation  of  the  periodide)  are  trustworthy,  but  the  iodoacidi- 
metric  method  cannot  be  used.  In  methods  where  the  morphine 
is  precipitated  by  ammonia,  the  presence  of  alcohol  should  be 
avoided.  Barium  hydroxide  solution  does  not  dissolve  morphine 
completely  in  the  presence  of  lead  acetate.  The  statement  in  the 
British  Pharmacopoeia  that  morphine  tartrate  gives  the  reactions 
of  morphine  and  of  tartrates  is  substantially  correct.  [See, 
further,  /.  Soc.  Chew.  Ind. ,  1919,  27a.]  ‘  W.  P.  S. 

Estimation  of  Morphine  in  Complex  Products.  II. 
Mixtures  containing  Morphine  as  a  Simple  Salt.  Alfred 
Tingle  ( Amer .  J.  Pharm 1918,  90,  788— 795). —The  following 
method  is  described  for  the  estimation  of  morphine  in  powders, 
pills,  etc.,  provided  that  the  alkaloid  is  not  present  in  the  form 
of  opium.  Six  grams  of  the  sample  are  wanned  with  2  grams  of 
calcium  carbonate  and  20  c.e.  of  water  until  disintegrated,  60  c.c. 
of  cold  saturated  barium  hydroxide  solution  are  then  added,  the 
mixture  is  shaken,  diluted  to  100  c.c.,  and  filtered.  Fifty  c.c.  of 
the  filtrate  are  treated  with  dilute  sulphuric  acid  in  quantity  just- 
sufficient  to  precipitate  the  barium,  the  mixture  then  diluted  to 
55  c.c.,  and  filtered.  Fifty  c.c.  of  this  filtrate  are  neutralised  with 
sodium  hydroxide  solution,  then  rendered  slightly  acid  with  hydro¬ 
chloric  acid,  evaporated  to  5  c.c.,  and  extracted  five  times  with  a 
mixture  of  chloroform  and  alcohol  (2 : 1)  after  the  solution  has 
been  rendered  alkaline  by  the  addition  of  a  slight  excess  of 
saturated  sodium  hydrogen  carbonate  solution;  25  c.c.  of  the 
solvent  are  used  each  time.  The  residue  obtained  on  evaporating 
the  solvent  from  the  extract  is  titrated  with  2\7/10~sulphuric  acid, 
using  cochineal  or  lacmoid  as  indicator.  [See,  further,  J.  Soc. 
Chew .  Ind.,  1919,  54a.]  W.  P.  S. 

Estimation  of  Tyrosine  in  Proteins.  Carl  O.  Johns  and 
I).  Breese  Jones  (J.  Biol.  Chew.,  1918,  36,  319 — 322V — Tyrosine 
can  be  estimated  in  a  protein  after  hydrolysis  with  hydrochloric 
acid  by  means  of  the  colorimetric  method  of  Folin  and  Denis  (A.. 
1912,  ii,  1012).  Tryptophan  and  hydroxy  tryptophan  are  destroyed 
during  the  hydrolysis,  and  their  decomposition  products,  as  well  as 
oxyproline,  do  not  give  any  colour  with  the  Folin-Denis  reagent. 

H.  W.  B. 

New  Contact  Test  for  Albumin  in  Urine.  U.  P.  Stewart 
(./.  Amer.  Med.  Assoc.,  1918,  71,  1050;  from  Physiol.  Ah  sir., 
1918,  3,  451). — The  reagent  is  an  aqueous  solution  of  picric  acid, 
magnesium  sulphate,  and  citric  acid.  H.  W.  B. 
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Quantitative  Spectra  of  Lithium,  Rubidium,  Caesium, 
and  Gold.  A.  G.  G.  Leonard  and  P.  Whelan  (Set.  Proc.  Boy. 
Dubl.  Soc.y  1918,  15,  274—278), — The  spark  spectra  of  dilute 
solutions  of  the  chlorides  of  lithium,  rubidium,  caesium,  and  gold 
have  been  photographed  with  the  object  of  ascertaining  the  per¬ 
sistency  and  intensity  of  the  lines  with  dilution.  The  measure¬ 
ments  were  made  with  a  single  prism  quartz  spectrograph  (Hilger). 
In  the  case  of  lithium  chloride,  the  most  persistent  lines  are 
A/\  6708*2  and  4602*5;  these  lines  persist  to  a  dilution  0*001%, 
whilst  the  line  A  6103*8  only  persists  to  0-01%.  The  lines  of 
rubidium  chloride  do  not  exhibit  any  remarkable  persistency,  only 
one,  A  4571*8,  appearing  with  a  0*1%  solution.  Solutions  of  caesium 
chloride  exhibit  a  fair  number  of  lines,  the  most  persistent  being 
\A  4593*5,  4555*5,  4540*2,  and  2525*8,  these  all  being  visible  in  a 
0*001%  solution.  The  solution  lines  of  gold  chloride  are  not  very 
persistent;  no  lines  are  visible  in  a  0*01%  solution;  the  lines 
obtained  from  a  0*1%  solution  are  AA  4792*8,  4310*7,  3927*8,  3133*2, 
3122*9,  2918*5,  2676*1,  2641*6,  and  2201*4.  J.  F.  S. 

Gamma  Ray  Activity  of  Thorium-D.  Herbert  N.  McCoy 
and  G.  H.  Cartledge  (/.  Amer.  Chem.  Soc.y  1919,  41,  50 — 53. 
See  this  vol.,  ii,  120). — Two  methods  are  described  for  the  deter¬ 
mination  of  the  y-ray  activity  of  thorium-ZZ  The  first  consists 
in  measuring  the  activity  of  the  sulphide  in  terms  of  a  standard 
(0*355  mg.  radium)  and  making  emanation  determinations  by  the 
method  previously  described  ( loc .  cit.).  The  second  method  con¬ 
sists  in  sealing  radiothorium  precipitate  in  a  crystallising  dish  and 
comparing  with  radium  in  a  similar  dish.  As  a  mean  value  of 
the  experiments,  it  is  shown  that  Th-Z) :  Th  =  0*956  x  10-7.  XJsing 
the  value  found  by  McCoy  and  Henderson  (A.,  1918,  ii,  422),  that 
1  gram  of  radium  is  equivalent  to  8*85  x  106  grams  of  thorium,  it 
is  shown  that  1*46  x  10~7  grams  of  radium  has  the  same  y-activity 
as  1  gram  of  thorium.  Combining  the  Ms:Th  ratio  0*52  x  10~7 
with  the  present  Th-Z?:Th  ratio,  the  value  1*48  x  10-7  is  the 
radium  equivalent  of  the  y-products  of  thorium  determined 
separately.  Thorium-D  therefore  furnishes  1*81  times  as  much 
y-activity  as  the  mesothorium  in  equilibrium  with  the  same  amount 
of  thorium.  Taking  account  of  the  fact  that  only  35%  of  the 
thorium  disintegrates  into  thorium-Z%  this  means  that,  atom  for 
atom,  thorium-D  contributes  5*17  times  as  much  y-activity  as  meso¬ 
thorium.  J.  F.  S. 

Absorption  of  -X-Rays.  Tycho  E:son  Auren  (Phil.  Mag 
1919,  [vi],  37,  165 — 207). — Making  use  of  the  method  previously 
described  (A.,  1917,  ii,  350),  the  author  has  determined  the  relative 
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absorption  coefficients  of  a  number  of  elements,  including 
aluminium,  iron,  nickel,  copper,  and  tin,  and  of  a  very  large 
number  of  inorganic  and  organic  compounds.  In  the  case  of  the 
compounds,  the  additive  law  has  been  found  valid  throughout. 
With  the  possible  exception  of  carbon,  the  state  of  aggregation 
appears  to  have  no  influence  on  the  amount  of  adsorption.  In 
examining  chemical  compounds  in  which  the  same  element  appears, 
but  with  differing  valencies,  it  is  shown  that  there  is  no  difference 
in  the  quantity  of  absorption  in  any  case.  The  relation  between 
the  atomic  absorption  coefficients  for  most  elements  has  been 
determined  at  the  medium  wave-lengths  A.  =  0*38,  0*36,  0*34,  and 
0*30  x  10 ~8  cm.  Assuming  that  absorption  for  hydrogen  is  ex¬ 
clusively  due  to  scattering  produced  by  the  electron  combined  with 
the  atomic  nucleus,  it  has  been  found  likely  that  scattering  for 
other  elements  is  solely  due  to  the  electrons  constituting  the  outer 
layer  of  the  respective  atoms,  that  is,  to  the  “  outer  electrons,”  and 
by  aid  of  the  relative  atomic  absorption  coefficient  for  hydrogen, 
the  number  of  the  outer  electrons  has  been  estimated  for  the  lighter 
elements.  The  atomic  absorption  coefficient  increases  for  different 
elements  by  groups  nearly  proportionally  to  the  atomic  number. 
If  it  is  accepted  that  the  atomic  number  gives  the  number  of 
electrons  combined  with  the  atomic  nucleus,  it  is  possible  from  the 
increase  of  absorption  with  increasing  atomic  number  to  deter¬ 
mine  the  distribution  of  electrons  between  the  outer  and  inner 
regions.  From  Barkla  and  White's  determinations  of  the  ratio 
fi/p  for  copper  and  water,  a  formula  of  the  mass  scattering 
coefficient  for  different  elements  has  been  deduced.  The  values 
calculated  for  the  relative  absorption  coefficients  for  *y-rays  agree 
fairly  with  the  observed  absorption  coefficients.  The  value  of  the 
mass  scattering  coefficient  of  aluminium  for  y-radiation,  calculated 
by  means  of  the  above-mentioned  formula,  agrees  very  nearly  with 
the  value  directly  observed  by  Ishino.  The  number  of  the  outer 
electrons  in  the  lighter  elements  seems  to  be  the  same  for  the 
elements  placed  in  the  same  group  of  the  periodic  system,  and  the 
distribution  of  electrons  thus  appears  to  be  in  close  connexion  with 
the  periodicity  of  the  chemical  qualities  of  the  elements  as 
expressed  by  this  system.  J.  F.  S. 

Investigation  of  Rontgen  Spectra.  J/ -Series .  W. 

Stenstrom  (Ann.  Physik ,  1918,  [iv],  57,  347 — 375). — The  author 
has  investigated  the  4/ -series  of  Rontgen  spectra  for  the  elements 
uranium,  thorium,  bismuth,  lead,  thallium,  gold,  platinum,  iridium, 
osmium,  tungsten,  tantalum,  lutecium,  ytterbium,  erbium, 
holmium,  and  dysprosium.  It  is  shown  that  the  older  method  of 
measuring  Rontgen  spectra  is  not  suitable  for  the  soft  radiations 
of  the  ^/-series,  but  that  better  results  are  obtained  if  a  glowing 
cathode  and  high-frequency  transformed  alternating  current  are 
used.  As  cathode,  a  Wehnelt  cathode  was  at  first  employed,  but 
this  was  later  replaced  by  a  tungsten  spiral.  To  find  a  grating  of 
suitable  constant,  many  crystals  were  examined  and  the  constant 
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determined.  These  included  rock  salt,  2*814  x  10~s  cm.; 
potassium  chloride,  3T36  x  10-8  cm.;  calcite,  3*028  x  10~8  cm.; 
gypsum,  7*621  x  10~8  cm. ;  potassium  ferrocyanide,  8-454  x  10~8cm. ; 
mica,  10*1  x  10~8  cm.;  quartz,  4'23  x  10~8  cm.;  beryl,  4'61  x  10"8 
cm.  (on  plane  0.0. 0.1)  and  8‘06  x  10~8  cm.  (on  plane  1.0. 1.0); 
sodium  ammonium  tartrate,  7*30  x  10~8  cm.;  sucrose,  10*56  x  10"8 
cm.;  and  the  compound,  AgNaC(.H8O4S2,Na2C6H8O4S2,10H2O, 
6?=19x10~8  cm.  From  a  discussion  of  the  sources  of  error,  it  is 
shown  that  the  probable  error  of  the  measurements  does  not  exceed 
O' 2— O' 3%.  The  present  measurements  were  made  with  a  gypsum 
crystal,  and  it  is  shown  that,  in  addition  to  the  a-  and  0-lines,  a 
y-line  also  exists  in  the  -series,  and  this  conforms  to  the 
Moseley  relationship.  Other  lines  appear  in  some  cases,  but  these 
are  in  all  probability  due  to  impurities.  Each  of  the  main  lines 
is  diffuse  and  wide,  and  the  blackening*  decreases  with  decreasing 
wave-length.  They  consist  of  several  single  lines,  which  were  not 
sufficiently  separated  for  characterisation.  J.  F.  S. 

Conductivity.  IV.  Conductivity  of  Alkaline  Earth. 

Formates  in  Anhydrous  Formic  Acid.  H,  I.  Schlesinger 

and  R.  D.  Mullinix  (,/.  Anver.  Chcm.  Soc.,  1919,  41,  72 — -75. 
Compare  A.,  1912,  ii,  26;  1914,  ii,  703;  1916,  ii,  210).— The 
electrical  conductivity  of  solutions  of  calcium  formate  and 
strontium  formate  has  been  determined  in  anhydrous  formic  acid 
solutions  at  25°.  The  conductivity  concentration  curves  are  com¬ 
posed  of  three  parts— of  two  straight  lines  which  intersect  at  about 
N  j  10,  and  a  portion  which  curves  upward  in  a  manner  similar  to 
that  observed  for  sodium  formate  (loc.  cit.).  It  is  likely  that 
these  salts  ionise  into  a  metal  formate  ion,  which  in  more  dilute 
solutions  is  decomposed  into  a  simple  metal  ion,  and  that  this 
second  ionisation  becomes  sufficiently  great  at  the  concentrations 
where  the  two  curves  meet  to  affect  the  conductivity  appreciably. 

J.  F.  S. 

Depolarisers  of  the  Becquerel  Effect.  Alexander  von 

Samsonow  ( Zeitseh .  miss.  Photochem .,  1918,  18,  141 — 176). — 
Working  with  oxidised  copjDer  electrodes,  the  author  has  studied 
the  action  of  certain  depolarisers  on  the  electrode  when  immersed 
in  solutions  of  sodium  sulphate,  bromate,  iodate,  and  chlorate. 
The  potential  rises  much  higher  in  iodate  and  bromate  solutions 
than  in  sulphate  and  chlorate  solutions.  As  depolarisers,  ferrous 
sulphate,  glycine  developer,  sodium  sulphite,  iron  oxalate,  ^amino- 
phenol,  sodium  arsenite,  and  sodium  phosphite  were  used.  Work¬ 
ing  hypotheses  of  the  Becquerel  effect  and  the  action  of  the 
depolarisers  are  discussed.  J.  F.  S. 

Phenomenon  of  Electrical  Supertension.  A.  Smits  ( Proc . 
K.  Akad.  W etensch.  Amsterdam ,  1919,  21,  375 — 381.  Compare 
this  vol.,  ii,  8). — A  theoretical  paper  in  which  an  unattaekable 
electrode  is  considered,  as  a  hydrogen  electrode  from  the  point  of 
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view  of  the  phase  rule.  The  supertension  of  electrodes  is  con¬ 
sidered  from  the  same  point  of  view,  and  a  \-x  diagram  is  drawn 
to  illustrate  the  process.  It  is  shown  that  there  is  no  essential 
difference  between  the  phenomena  of  supertension  and  polarisation. 
The  former  is  only  a  little  more  complicated  in  so  far  that  here 
an  unattackable  electrode  has  been  inserted  into  the  system. 
When,  however,  the  phenomenon  of  supertension  is  considered  at 
attackable  electrodes,  the  process  becomes  identical  with  that  of 
polarisation.  J*  F.  S. 

Periodic  Passivity  of  Iron.  II.  A,  Smits  and  C.  A.  Lobry  de 

Bruyn  ( Proc .  K.  Ah  id.  Wetensch.  Amsterdam ,  1919,  21,  382 — 385. 
Compare  A.,  1917,  ii,  262). — A  continuation  of  previous  work  in 
which  it  was  shown  that  anodically  polarised  iron  could  be 
activated  by  the  introduction  of  halogen  ions.  Hence,  by  the 
electrolysis  of  a  solution  of  ferrous  sulphate  and  ferrous  chloride, 
the  phenomenon  of  passivity  can  be  made  periodic.  This  periodic 
property  has  now  been  photographically  recorded,  together  with 
the  time  duration  of  each  stage  of  the  process.  The  potential 
difference  varies  between  —0*3  volt  and  +1'4  volts  with  respect  to 
the  normal  calomel  electrode,  and  the  current  density  changed 
from  33  milliamperes  to  28  milliarnperes  per  sq.  cm.  With  a 
sealed-in  electrode  1*5  cm.  long,  the  iron  was  active  for  a  short 
period  and  passive  for  a  comparatively  long  period.  With  a 
smaller  current  density,  the  active  and  passive  periods  become 
nearly  equal.  The  effects  on  the  curves  produced  by  changing  the 
relative  depth  of  the  electrodes  have  been  studied.  Using  a  larger 
iron  electrode,  the  potential  difference  showed  irregular  oscilla¬ 
tions,  whilst  the  current  strength  was  regularly  periodic.  The 
irregularity  was  such  that  even  the  most  active  state  did  not  recur 
regularly,  and  the  whole  curve  shows  periodicity  under  the 
influence  of  great  disturbances.  Hence  it  follows  that  the  electrode 
was  never  active  throughout  the  whole  area  at  the  same  time. 
This  confirms  the  previous  view  that  the  difficulty  of  rendering 
iron  passive  increases  with  increasing  size.  J.  F.  S. 

The  Sign  of  the  Electrical  Phenomenon  and  the  Influence 
of  Lyotropic  Series  observed  in  this  Phenomenon.  H. 

Zwaardemaker  and  H.  Zeehuisen  (Proc.  K .  Ahad.  Wetensch . 
Amsterdam ,  1919,  21,  417 — 427.  Compare  A.,  1918,  ii,  351). — - 
The  nebula  produced  when  an  unsaturated  solution  of  salicylic 
acid  is  sprayed  always  possesses  a  negative  electric  charge.  This 
charge  is  weakened  by  both  anions  and  cations,  in  the  order 
Li*<Na’,K*<Rb'<Us’<NH4*  for  cations,  and  CNS',N03'<T',C]  ,Br', 
<^C2H302,<^  tartrate  ion  <CP04"'<^  citrate  ion  <T804"  for  anions. 
Acetic  acid  weakens  or  completely  destroys  the  negative  charge  of 
salicylic  acid.  In  higher  concentrations  with  a  positive  electrical 
phase,  it  prevails  as  an  acid  over  salicylic  acid  sprayed  in  weak 
solutions,  which  gives  a  negative  charge.  Acetates  also  have  a 
weakening  effect  on  the  charge  of  salicylic  acid,  whereas  of  them- 
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selves  they  produce  no  charge.  Mixtures  of  salicylic  and  acetic 
acids  showed  the  electrical  property  of  acetic  acid  so  long  as  the 
latter  acid  is  present  in  the  larger  quantity.  If  the  concentration 
of  acetic  acid  in  the  mixture  falls  so  low  that  such  a  solution  of 
acetic  acid  alone  would  give  scarcely  any  effect,  then  the  charge 
of  the  mixture  sinks  to  zero  ;  in  still  lower  concentrations  of  acetic 
acid,  the  charge  reappears,  but  this  time  negative.  J.  F.  S. 

Dependence  of  the  Magnetic  Properties,  the  Specific 
Resistance,  and  the  Density  of  Iron  Alloys  on  their  Thermal 
Treatment.  E.  Gumlich  ( Zeitsch.  Elektrochem .,  1918,  24, 
372 — 377). — The  density,  specific  resistance,  temperature  coefficient 
of  the  resistance,  the  first  and  second  transition  points,  and  the 
magnetic  properties  (coercive  force,  retentiveness,  permeability, 
and  hysteresis  loss)  have  been  determined  before  and  after  anneal¬ 
ing  processes  carried  cut  under  various  conditions  on  pure  electro¬ 
lytic  iron,  commercial  iron  (seven  specimens),  iron  alloys  with 
carbon  (0 — 1*8%),  with  silicon  (0—8*5%),  with  aluminium 
(0 — 10*5%),  and  manganese  (0- — 16%).  In  the  case  of  pure  iron, 
the  following  values  were  obtained:  D  7*876;  specific  resistance 
per  sq.  mm.,  0*0994 ;  temperature  coefficient  of  the  resistance 
between  20°  and  100°,  0*57%;  saturation  value,  47 rJ.J:  =21,620, 
where  J  is  the  intensity  of  magnetisation.  These  values  were  very 
little  changed  by  annealing  and  stand  in  contrast  to  the  magnetic 
properties.  It  is  shown  that  the  improvement  in  the  magnetic 
properties  brought  about  by  annealing  is  not  due,  as  generally 
believed,  to  a  molecular  change,  but  rather  to  the  removal  of 
adsorbed  gases.  In  rich  carbon  alloys,  the  first  and  second  transi¬ 
tion  points  lie  in  the  same  position  as  those  given  in  the  diagram 
of  condition.  In  the  curves  between  the  carbon  content  and  the 
density,  coercivity  and  saturation  value,  respectively,  there  is  a 
sharp  break  at  the  point  where,  normally,  cementite  separates  from 
perlite  or  martensite.  The  carbon  content  has  a  marked  effect  on 
the  coercive  force.  This  quantity  increases  approximately  7  gauss 
per  1%  increase  in  the  carbon  content  in  the  case  of  perlite  and 
70  gauss  in  the  case  of  martensite.  With  smaller  carbon  content, 
the  influence  is  much  greater;  thus  with  0*1%  carbon  impurity,  the 
coercive  force  rises  0*7  gauss.  The  presence  of  silicon  diminishes 
the  magnetic  properties ;  this  substance  behaves  like  non-mag- 
netic  impurities,  which  diminish  the  magnetic  properties  of  the 
iron.  The  presence  of  aluminium  affects  the  iron  in  much  the 
same  way  as  silicon ;  the  specific  resistance  increases  nearly  pro¬ 
portionally  to  the  aluminium  content.  The  second  transition  point 
is  lowered  100°  by  10%  of  aluminium.  The  manganese  alloys  show 
similarities  to  the  carbon  alloys.  The  coercive  force  is  extra¬ 
ordinarily  high  after  annealing,  and  with  10%  manganese  has  a 
value  of  60  gauss,  whereas  the  retentiveness  disappears  with 
14 — 16%  manganese.  With  manganese  concentrations  8—9%, 
the  density,  specific  resistance,  and  the  magnetic  properties  show 
great  irregularity.  The  transition  points  show  a  marked  tempera- 
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ture  hysteresis,  and  from  this  it  is  deduced  that  alloys  containing 
10—12%  manganese  cannot  be  magnetised.  J.  F.  S. 

Diamagnetism  in  Weak  [Magnetic j  Fields .  O.  E.  Frivold 

{Ann.  Physik ,  1918,  [ivj,  57,  471 — 488). — The  magnetic  suscepti¬ 
bility  of  tellurium,  water,  sulphur,  antimony,  zinc,  gold,  and  silver 
has  been  investigated  in  magnetic  fields  of  varying  strength.  With 
the  exception  of  zinc,  all  the  elements  investigated  show  a  depend¬ 
ence,  with  respect  to  their  susceptibility,  on  the  strength  of  the 
field  for  weak  fields.  In  the  case  of  higher  field  strengths,  the 
susceptibility  is  constant  except  in  the  case  of  silver.  The  suscepti¬ 
bility  is  constant  for  field  strengths  down  to  100  gauss  in  the  case 
of  zinc,  to  600  gauss  for  gold,  to-  250  gauss  for  antimony,  to  200 
gauss  for  tellurium,  and  above  600  gauss  for  sulphur.  Silver  is 
paramagnetic  in  weak  fields,  but  becomes  diamagnetic  in  fields 
above  800  gauss.  In  the  case  of  antimony,  tellurium,  and  sulphur, 
a  very  strong  dependence  on  the  field  strength  for  weak  fields  is 
displayed.  The  susceptibility  of  gold  shows  a  dependence  on  the 
field  strength  which  is  in  keeping  with  the  theory  of  Gauss,  and 
on  the  basis  of  this  theory,  the  number  of  magnetons  per  cu.  cm. 
has  been  calculated  and  the  value  1*7  x  10u  obtained.  Con¬ 
sequently,  a  magneton  of  gold  contains  3*65  x  109  atoms. 

J.  F.  S. 

The  So-called  First  Quantum  Theory  of  Planck.  The 
Quantum  Theory  of  Paramagnetism.  Adolf  Smekal  {Ann. 
Physik ,  1918,  [iv],  57,  376 — 400).— A  theoretical  paper  in  which 
three  formulae  are  deduced  to  represent  susceptibility.  These 
formulae  are  tested  on  measurements  for  ferric  sulphate,  manganese 
sulphate,  and  the  tetrahydrate  of  manganese  sulphate,  and  a  com¬ 
parison  is  made  with  the  quanten  theories  of  Planck.  J.  F.  S. 

Thermal  Conductivity  of  Neon.  S.  Weber  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam ,  1919,  21,  342 — 356). — The  thermal  con¬ 
ductivity  of  neon  has  been  determined  under  various  pressures  by 
Goldschmidt  s  method,  which  consists  in  electrically  heating  a  wire 
in  the  gas  and  from  resistance  measurements  calculating  the  rate 
of  conduction.  A  correction  is  introduced  for  loss  of  heat  at  the 
ends  of  the  wire.  The  thermal  conductivity  of  neon  at  the  follow¬ 
ing  temperatures  is  shown  to  be:  105*9°,  Id  —  0-0001344 ;  0°, 
0*0001087;  -74*37°,  0*0000879;  and  -181*43°,  0*0000499.  These 
values  are  compared  with  the  values  calculated  by  means  of  the 
formula  of  Sutherland  and  a  general  formula  of  Maxwell.  It 
is  shown  that,  whilst  there  is  good  agreement  in  the  second  case, 
Sutherland's  formula  appears  to  be  inapplicable  at  low  tempera¬ 
tures.  From  a  comparison  of  the  thermal  conductivities  of  argon, 
helium,  and  neon,  it  appears  that  the  reduced  thermal  conductivity 
of  neon  changes  in  a  different  manner  with  the  reduced  tempera¬ 
ture  than  the  similar  values  for  argon  and  helium.  J.  F.  S. 
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Empirical  Formula  for  Calculating  the  Specific  Heat  of 
Water.  J.  Narbutt  (Physikal.  Zeitsch 1918,  19,  513 — 514). — 
The  author  has  deduced  an  empirical  formula  for  calculating  the 
specific  heat  of  water  over  the  temperature  range  0 — 100°.  This 
formula  is  based  on  the  experimental  results  of  Ludin,  Dieterici, 
Bousfield  (A.,  1911,  ii,  580),  Callendar  (A.,  1912,  ii,  428),  and 
Barnes  and  Cooke,  and  has  the  form  Cf  =  1*00733  —  0*0007416^  + 
0*000016845f2  — 0’00000009552#3,  where  c15  =  l.  The  agreement 
between  the  values  calculated  by  this  formula  and  the  best  experi¬ 
mental  values  are  extremely  good.  J.  F.  S. 

Calculation  of  the  Ratio  of  the  Principal  Specific  Heats  of 
Benzene  and  cycloHexane  by  Leduc's  Cyclic  Method. 

Gf.  Dejardin  ( (Jompt .  rend.,  1919,  168,  161 — -164).— Using  Leduc's 
formula  (compare  Ann.  Physique ,  1915,  [viii],  23,  577),  the 
author  finds  that  the  value  of  y,  the  ratio  of  the  principal  specific 
heats,  for  benzene  at  20°  is  y  — 1*106  and  at  100°  y  = 1*116,  and 
for  cyclohexane  between  20°  and  90°  is  y  =  1*077.  Using  the 
formula  y  =  1  +  2/(ja  +  A),  where  y  is  the  number  of  degrees  of 
liberty  relative  to  the  kinetic  energy  of  the  molecule  and  X  is  the 
intramolecular  potential  energy,  the  author  finds  for  benzene 
y  — 1*111  and  for  cyclohexane  y  =  1*083  or  1*074,  according  as  the 
degrees  of  liberty  are  taken  as  24  or  27.  W.  Gf. 

Thermochemical  Studies  :  Simplified  Formula  for  Calcu 
lating  the  Molecular  Latent  Heat  of  Evaporation.  Daniel 

Lagerlof  (/.  pr.  Chem.,  1918,  [ii],  98,  136 — 142). — Since  all  the 
authors  calculated  values  and  also  Thomsen's  experimental  values 
for  the  heats  of  combustion  of  the  hydrocarbons  refer  to  the 
gaseous  state,  whilst  most  of  the  experimental  values  obtained  by 
other  authors  refer  to  liquid  or  solid  compounds,  comparison  of 
these  different  values  requires  a  knowledge  of  the  molecular  latent 
heat  of  evaporation.  The  latter  has  been  determined  in  but  few 
cases,  and  can  be  derived  only  from  Deprez  and  Trouton's  law, 
q\T  —  constant.  For  the  value  of  this  constant,  van’t  Hoff  deduced 
the  mean  value  20*55  cal.,  whilst  for  non-associated  liquids 
Kurbatov  obtained  the  mean  value  20*7  cal.,  the  variation  from 
the  mean  being  at  most  3 — 4%.  From  the  equation 

wrap,  =<?=■•  20*55  71 

(or  20*77!),  the  author  derives  the  expressions  <7  =  0*02tf  +  5*6  + 
0*00055^  and  q  =  0*02£  +  5*65  +  0*0007^,  which  refer  to  kilogram 
calories;  t  —  T  —  273.  In  order  to  arrive  at  an  expression  which 
may  be  easily  remembered,  he  combines  these  two  equations,  with 
the  result:  q~ wV!ip<  =  0*02^  +  5*6  +  0*0007#.  The  third,  variable 
member  of  the  right-hand  side  may  be  neglected  for  values  of  t 
numerically  less  than  15°.  The  available  experimental  data  show, 
however,  that  for  uninuclear,  aromatic  hydrocarbons  a  fourth 
negative  member  must  be  introduced,  the  equation  then  becoming 
wvap  —  0*02£  +  5*6  +  0*0007#  —  (t,  —  80°)/ 300.  It  is  not  known  if  cor- 
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rection  is  needed  for  multinuclear  aromatic  hydrocarbons,  since  no 
experimental  numbers  exist. 

The  values  for  the  different  terms  of  the  above  equations  and 
the  calculated  and  experimental  values  of  wYll p>  are  given  in  tabular 
form  for  a  large  number  of  hydrocarbons  of  different  kinds.  The 
differences  between  the  calculated  and  experimental  values  are 
sometimes  marked,  but  in  most  cases  the  agreement  between  them 
is  extremely  good.  T.  H.  P. 

Thermochemical  Value  of  the  Linking’s  Uniting  the 
Atoms  in  Crystals.  M.  Padoa  (Atti  R .  Accad.  Lincei,  1918, 
[v],  27,  ii,  327 — 331). — If  the  union  of  the  atoms  in  crystalline 
networks  is  affected  by  means  of  valency  (compare  this  vob,  ii,  51), 
a  relationship  should  exist  between  the  thermochemical  data  and 
the  values  of  such  linkings.  Since  the  heat  of  combustion  of 
diamond  is  94*32  Cal.  per  gTam-atom,  and  CO  +  O  — >-  CO., +  68*22 
Cal.,  and  since  the  thermochemical  equivalence  of  the  four  valencies 
of  carbon  has  been  demonstrated,  the  difference  94*32  —  68*22  = 
26*10  Cal.  may  be  taken  as  the  heat  of  formation  of  carbon  mon¬ 
oxide  from  an  atom  of  carbon  combined  in  diamond,  and  the 
difference  68*22  —  26*10  =  42*12  as  the  heat  of  disintegration  of  the 
carbon  atom,  that  is,  the  heat-equivalent  of  the  energy  required 
to  dissolve  the  linking  holding*  it  in  the  crystal.  From  the  struc¬ 
ture  of  the  diamond,  it  follows  that  with  each  carbon  atom  there 
correspond  four  half -valencies  or  two  whole  ones,  so  that  each 
valency  has  the  value  42  12:2  =  21*06  Cal.  A  similar  value  is 
obtained  in  the  case  of  graphite. 

Each  free  atom  of  carbon  gives,  then,  on  complete  combustion, 
94*32  +  42*12  =  136*44  Cal.,  and  four  free  hydrogen  atoms  yield 
similarly  four  times  the  heat  of  combustion  of  a  gram-atom  of 
molecular  hydrogen  plus  twice  the  heat  of  dissociation  of  the 
hydrogen  molecule,  that  is,  4  x  34*35  4-2  x  95  =  327*40  Cal.  Hence 
the  sum  136*44  +  327*40  =  463*84  Cal.,  diminished  by  the  observed 
heat  of  combustion  of  methane,  namely,  212*70  Cal,,  gives  251*14 
Cal.,  which  constitutes  the  beat  of  formation  of  the  methane  mole¬ 
cule  from  its  constituent  free  atoms  ;  consequently,  each  C— H  link¬ 
ing  corresponds  with  251*14:4  =  62*78  Cal.  Similar  calculation  of 
the  value  of  the  C-C  linkings  in  normal,  saturated,  open-chain 
hydrocarbons  gives  numbers  varying  from  about  16  Cal.  for  the 
lower  to  about  18  Cal.  for  the  higher  members  of  the  series. 

In  the  case  of  benzene,  which,  according  to  Thomsen  (“  Thermo¬ 
chemistry,”  1908.  393.  449),  behaves  therm ochemicallv  as  if  it  con¬ 
tained  nine  simple  linkings,  and  thus  corresponds  with  the  centric 
formula,  each  of  these  nine  linkings  represents  a  value  of  16*6  Cal. 
With  other  cvclic  hydrocarbons,  increase  in  the  number  of  nuclei  is 
accompanied  by  increase  in  the  mean  number  of  linkings  competing 
for  each  carbon  atom,  this  number  tending  to  the  limiting*  value  2  ; 
at  the  same  time,  the  mean  value  for  each  C— C  linking  increases 
towards  the  value,  21*0,  for  graphite.  With  hydrogenated  hydro¬ 
carbons,  such  as  cyclohexane,  decahydronaphthalene,  and  v -octane, 
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the  C-C  values  are  somewhat  higher  than  with  the  corresponding 
non-hydrogenated  ones.  T.  H.  P. 

The  Heat  of  Dissociation  of  Diatomic  Gases  in  Relation 
to  the  Increase  in  the  Value  of  Jd  of  the  Dissociated 
Atoms.  J.  J.  van  Laar  ( Ghem .  Weekblad ,  1918,  15,  1124 — 1137). 
— The  theoretical  considerations  of  this  paper  are  based  on  the 
regularities  observed  by  the  author  which  are  found  to  exist  when 
the  values  of  b  and  sj  a  of  the  van  der  Waals’s  equation  of  state 
are  brought  into  relation  to  the  groups  of  the  periodic  system 
(A.,  1916,  ii,  386—387,  610;  1917,  ii,  67).  The  values  of  b  and 
sj a  for  a  compound  are  shown  to  be  additive  properties  of  the 
substance  calculable  from  the  values  of  the  corresponding  constants 
of  the  constituent  elements.  The  value  of  b  for  any  element  is 
found  to  be  independent  of  its  state  of  combination,  whether  the 
element  occurs  free  or  combined  in  a  molecule.  On  the  other 
hand,  sj  a ,  which  is  dependent  on  the  mutual  attraction  of  the 
molecules,  is  subject  to  variation  according  as  the  atom  to  which 
it  relates  is  more  or  less  shielded  by  other  atoms  in  the  molecule. 
For  example,  the  values  of  sj  a  for  the  carbon  atom  in  CH4,  silicon 
in  SiH4,  nitrogen  in  NH;i,  are  in  each  case  found  to  be  zero,  that 
is,  the  central  atom  exerts  no  external  attraction.  In  the  case  of 
hydrogen,  nitrogen,  oxygen,  and  the  halogens,  all  of  which  dis¬ 
sociate  into  single  atoms  in  suitable  conditions  of  temperature,  it 
has  been  found  that  sj  a  is  greatly  increased  in  the  monatomic 
state  of  the  gas.  sj  a  thus  becomes  a  measure  of  the  “valency 
attraction1'  of  the  two  atoms  ( A ),  whilst  the  value  of  sj  a 
ordinarily  to  be  attributed  to  the  same  atom  in  compounds  repre¬ 
sents  the  “residual  attraction.’'  For  carbon,  the  ratio  of  the  two 
values  is  32:31.  Between  the  two  constants  sj  A  K  and  JaK  at 
the  critical  temperature,  the  following  relation  is  established  : 

JAk  =  s/aK  x  7(1  +  *r8QJTK), 

where  Q()  is  the  energy  liberated  at  T  =  0  in  the  formation  of  one 
gram-molecule  of  gas  from  the  free  atoms,  TK  is  the  critical  tempera¬ 
ture,  and  6  a  constant  approximating  to  unity.  The  values  of  sj  A 
for  various  gases  (hydrogen,  nitrogen,  oxygen,  the  halogens)  calcu¬ 
lated  from  this  equation  are  in  satisfactory  agreement  with  the 
values  which  correspond  with  the  position  of  these  elements  in  the 
periodic  arrangement.  W.  S.  M. 

The  Effect  of  some  Simple  Electrolytes  on  the 
Temperature  of  Maximum  Density  of  Water.  Robert 
Wright  (T.,  1919,  115,  119—126). 

Compressibility  of  Aqueous  Solutions,  especially  of 
Urethane,  and  the  Polymerisation  of  Water.  Theodore 
W.  Richards  and  Sven  Palitzsch  ( J .  Amer.  Ghem .  Soc.,  1919, 
41,  59—69). — The  compressibility  of  water  and  of  aqueous  solu- 
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tions  of  urethane  has  been  carried  out  by  the  method  previously 
described  (A.,  1912,  ii,  896).  The  concentration  was  varied  from 
0 — 56*01%,  and  the  compressibility  determined  for  pressures 
between  100 — 300  megabars.  All  experiments  were  conducted  at 
20°.  In  addition  to  these  determinations,  the  solution  volume,  the 
surface  tension,  and  the  viscosity  of  urethane  solutions  were  also 
determined.  It  is  shown  that  with  rising  concentration,  the  com¬ 
pressibility  decreases  rapidly  from  43*25  x  10 ~c  (the  compressibility 
of  pure  water)  to  38*91  x  10~6,  the  compressibility  of  a  solution  of 
34  grams  of  urethane  in  100  grams  of  water.  From  this  point,  the 
compressibility  increases,  at  first  slowly  and  then  more  rapidly ; 
at  the  highest  measured  concentration,  127*35  grams  of  urethane 
in  100  grams  of  water,  the  compressibility  is  40*86  x  10~6.  The 
surface  tension,  specific  volume,  and  viscosity  showed  no  such  mini¬ 
mum,  and  it  is  shown  that  none  is  to  he  expected.  The  results 
emphasise  the  theory  of  Whiting,  which  ascribes  polymerisation  to 
water.  J.  F.  S. 

Determination  of  the  Compressibility  of  Solids  at  High 
Pressures.  Leason  H.  Adams,  Erskine  D.  Williamson,  and 
John  Johnston  (J.  A mer.  Chem .  Soc.,  1919,  41,  12 — 42). — The 
compressibility  of  quartz,  calcite,  aluminium,  sodium  chloride,  lead, 
brass,  cadmium,  zinc,  tin,  silver,  copper,  gold,  bismuth,  a  tin- 
bismuth  alloy,  tool  steel,  and  silica  glass  has  been  determined  for 
pressures  up  to  12,000  megabars.  The  principle  of  the  method 
employed  is  to  compare  the  change  of  volume  under  pressure  of 
a  cylinder  of  the  material  with  that  of  a  similar  cylinder  of  soft 
steel,  the  compressibility  of  which  was  considered  to  be  0*60  x  10“° 
cm.2/megadyne.  In  carrying  out  the  determination,  the  solid, 
surrounded  by  a  liquid  such  as  kerosene,  was  enclosed  in  a  thick- 
walled  steel  bomb  fitted  with  a  movable  non-leaking  piston,  and 
pairs  of  simultaneous  readings  were  made  of  (1)  the  displacement 
of  the  piston,  that  is,  the  volume  change,  and  (2)  the  pressure. 
The  piston  displacement  was  measured  to  0*01  mm.  by  means  of 
a  dial  micrometer.  In  measuring  the  pressure,  advantage  was 
taken  of  the  change  of  resistance  under  pressure  of  a  "therlo’' 
wire,  and  in  order  to  determine  the  pressure  to  within  1  megabar, 
the  resistance  was  measured  with  a  type  of  Wheatstone  bridge 
having  no  movable  contacts.  The  F-\v  graph  for  gold,  copper, 
brass,  silver,  aluminium,  and  calcite,  like  that  of  steel,  is  linear, 
but  the  graph  for  zinc,  tin,  cadmium,  lead,  the  tin— bismuth  alloy, 
quartz,  bismuth,  and  sodium  chloride  shows  an  appreciable 
curvature,  thus  indicating  for  those  substances  a  measurable 
decrease  of  compressibility  with  increasing  pressure.  A  compari¬ 
son  was  made  of  the  compressibility  of  two  alloys  with  that  of 
their  components.  In  the  case  of  a  simple  mixture,  such  as  the 
tin-bismuth  alloy,  the  measurements  indicate  that  the  compressi¬ 
bility  of  mixtures  the  other  properties  of  which,  such  as  specific 
volume,  electrical  conductivity,  and  specific  heat,  are  approxim¬ 
ately  linear  functions  of  the  composition,  is  related  in  the  same 
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simple  way  to  the  compressibility  of  the  separate  components.  On 
the  other  hand,  the  compressibility  of  alloys  of  the  class  to  which 
brass  belongs  is  much  lower  than  the  sum  of  the  individual  com¬ 
pressibilities.  J.  F.  S. 

Thermal  Dissociation  of  Sulphur  Dioxide.  J.  B.  Ferguson 
(J.  Amer.  Ghem.  Soc 1919,  41,  69 — 72.  Compare  this  vol., 
ii,  15).——  Starting  from  the  equilibrium  constant  of  the  reaction 
CO-b-i-SOo  ^  C02-|-£S2,  the  author  has  calculated  the  degree  of 
dissociation  and  the  equilibrium  constants  of  sulphur  dioxide  over 
the  temperature  range  1000 — 1500°  and  at  pressures  from  1  atm. 
to  0*001  atm.  The  degree  of  dissociation  at  1500°  and  1  atm.  is 
found  to  be  5*9,  whilst  at  0*001  atm.  it  is  59.  Consequently,  it  is 
obvious  that  the  dissociation  of  sulphur  dioxide  is  less  than  the 
dissociation  of  either  carbon  dioxide  or  water  vapour.  J.  F.  S. 

Capillarity  Constants  of  Pure  Mercury  and  of  Liquid 
Potassium  Amalgam  in  Contact  with  Potassium  Iodide 
Solutions.  V.  Polara  (Atti  B.  Accad.  Lined,  1918,  [v],  27, 
ii,  322 — 327). — -G-ouy  (A.,  1892,  760)  showed  that  the  capillarity 
constant  of  mercury  in  contact  with  aqueous  potassium  iodide 
solutions  assumes  a  maximum  value  somewhat  less  than  that  of 
the  same  metal  in  contact  with  dilute  sulphuric  acid  (1:6  by  vol.). 
This  behaviour  is  in  contradiction  to  Lippmann’s  law,  according 
to  which  the  capillarity  constant  should  be  a  function  solely  of 
the  potential  difference  at  the  contact,  and  its  maximum  hence 
independent  of  the  nature  of  the  substances  in  contact.  By  means 
of  Quincke’s  apparatus,  the  author  has  investigated  the  influence 
of  the  concentration  of  the  potassium  iodide  on  the  maximum  value 
of  the  capillarity  constant  of  the  mercury  in  contact  with  it  and 
on  the  polarisation  determining  such  maximum.  Gradual  increase 
of  the  concentration  is  found  to  be  accompanied  by  progressive 
lowering  in  the  maximum  value  of  the  capillarity  constant,  the 
difference  for  the  two  extreme  cases  (A /TO  and  10iV)  amounting 
to  a  variation  of  about  1  mm.  in  the  difference  of  level  between 
the  two  limbs  of  the  apparatus;  within  the  limits  of  sensitiveness 
of  the  method,  the  polarisation  requisite  for  obtaining  the  maxi¬ 
mum  depression  does  not  appear  to  be  influenced  by  the  concen¬ 
tration.  Depression  of  the  surface  tension  of  the  solution  by 
addition  of  ethyl  alcohol  in  various  proportions  produces  marked 
lowering  of  the  maximum  of  the  capillarity  constant,  especially  for 
percentages  of  the  alcohol  not  exceeding  40 ;  for  higher  propor¬ 
tions  of  alcohol,  the  effect  is  less  pronounced.  Also,  potassium 
amalgams  (2 — 0*1  part  of  potassium  per  1000  of  mercury)  in  con¬ 
tact  with  normal  potassium  iodide  solution  exhibit  a  capillarity 
constant  which  is  somewhat  lower  than  the  maximum  capillarity 
constant  of  pure  mercury  in  contact  with  sulphuric  acid  solution, 
and  diminishes  sensibly  with  increase  of  the  proportion  of 
potassium  dissolved  in  the  mercury,  the  diminution  being  slower 
for  the  more  concentrated  than  for  the  more  dilute  amalgams. 
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Study  of  the  variations  in  the  density  of  the  electric  double 
layer  at  the  contact  with  the  polarisation  by  an  apparatus  detect¬ 
ing  a  change  of  0T  volt  in  the  polarisation  confirms  the  relation 
X  —  — dAjd'p ,  where  X  is  the  density  of  the  double  layer,  A  the 
capillarity  constant,  and  p  the  polarisation.  This  relation  may 
be  brought  into  accord  with  the  circumstance  that  the  capillarity 
constant  does  not  depend  solely  on  the  potential  difference  at  the 
contact  by  assuming  that  the  function  A  has  the  form 
A—S—T(V  —  p),  where  S}  the  ordinary  surface  tension,  is  in¬ 
dependent  of  the  potential  difference  at  the  contact,  but  depends, 
in  agreement  with  the  results  obtained,  on  the  particular  condi¬ 
tions  of  the  contact;  T(V  —  p)  is  the  symbol  of  a  function  only  of 
the  potential  difference  ( V  —  p)  existing  at  the  contact  for  each 
value  of  the  polarisation  employed  ( V  —  potential  difference  due  to 
the  contact  and  p  the  polarisation  employed),  and  satisfying  also 
the  conditions  dTjdp  —  X  and  {(IT jdp)v=v  —  0.  T.  H.  P. 

Velocity  of  Diffusion.  Philipp  Frank  ( Physikal .  Zeitsch ., 
1918,  19,  516 — 520). — A  mathematical  paper  in  which  formulae 
are  deduced  for  the  velocity  of  diffusion  of  gaseous  molecules.  The 
calculations  are  based  on  considerations  of  the  Brownian  move¬ 
ment,  and  are  made  in  connexion  with  single  particles  and  with 
the  rate  of  advance  of  the  “  head  ”  of  a  particle  swarm. 

J.  F.  S. 

Crystal  Assemblage  in  Relation  to  the  Atomic  Field  of 
the  Crystal.  R.  Gross  ( Jcihrb .  Badioaktiv .  Elektronik .,  1918,  15, 
270 — -292). — -The  author  uses  the  term  “  Sammelkrystallisation  ” 
(crystal  assemblage)  to  signify  the  transformation  of  a  substance 
from  an  amorphous  or  sub -crystalline  to  a  distinctly  crystalline 
state.  A  number  of  examples  of  the  phenomenon  are  discussed. 
One  of  the  most  striking  examples  is  a  process  used  for  making 
tungsten  filaments.  The  finely  divided  metal,  obtained  by  reduc¬ 
tion  of  the  oxide,  is  pressed  into  the  form  of  wire  and  drawn 
slowly  through  a  small  heated  coil  at  a  temperature  of 
2000 — 2200°.  When  the  rate  of  passage  of  the  wire  through  the 
heated  coil  is  properly  regulated,  it  becomes  converted  into  a  single 
homogeneous,  elongated  crystal,  the  rate  of  growth  of  the  crystal 
being  equal  to  the  rate  at  which  the  wire  is  travelling.  The 
particles  of  tungsten  of  which  the  wire  is  originally  composed  have 
a  mean  diameter  of  about  10~5  cm.,  and  it  has  been  shown  by 
Debye  (A.,  1917,  ii,  574)  by  the  A-ray  method  that  this  powder 
consists  of  cubic,  crystalline  particles.  Other  examples  of 
crystal  assemblage  are  afforded  by  the  increase  in  size  of 
the  crystals  of  many  metals  by  annealing,  by  the  formation  of 
silver  crystals  from  a  silver  sol,  and  by  the  formation  of  calcite 
crystals  when  powdered  calcium  carbonate  is  heated  under  pressure. 
Some  substances,  for  example,  calcium  sulphate,  have  a  greater 
solubility  than  the  normal  when  the  particles  in  equilibrium  with 
the  solution  are  very  small  in  size,  but  in  course  of  time  the  solu- 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  101 


bility  falls  to  the  normal  owing  to  increase  in  the  size  of  the 
particles.  It  is  shown  thermodynamically  that  the  solubility 
should  increase  when  the  particles  become  very  small,  and  it  is 
concluded  that  the  theory  of  minimum  surface  energy  does  not 
adequately  explain  crystal  growth,  since  for  very  small  particles 
the  surface  energy  is  not  independent  of  the  size.  E,  H.  It. 

Liquid  Crystals.  II.  Melting  and  Congelation  Phenomena 
with  jp-Azoxyanisole .  W.  J.  H.  Moll  and  L.  S.  Ornstein 
( Proc .  K.  Akad .  Wetensch.  Amsterdam ,  1919,  21,  254 — 258). — In 
a  previous  paper  on  the  extinction  of  liquid  crystals,  it  was  sug¬ 
gested  that  two  varieties  of  liquid  crystals  of  p-azoxyanisole  exist, 
ex-solid  (produced  by  melting  the  solid)  and  ex-liquid  (produced 
by  cooling  the  isotropic  liquid).  To  confirm  this  point,  the  authors 
have  determined  the  fusion  and  congelation  curves  of  p-azoxy- 
anisole,  and  show  from  the  results  that  there  is  no  evidence  from 
this  source  of  the  existence  of  two  forms  of  liquid  crystals  of 
^-azoxyanisole.  On  the  other  hand,  these  curves  show  the  exist¬ 
ence  of  three  solid  forms  of  this  substance:  p-azoxyanisole  I  (m.  p. 
118°),  p-azoxyanisole  II  (m.  p.  104*5°),  and  ’p-azoxyanisole  III 
(m.  p.  116°).  A  fourth  form,  which  melts  at  108°,  was  shown  to 
exist  in  the  previous  paper,  but  this  form  did  not  appear  in  the 
present  work,  and  it  is  now  shown  only  to  be  capable  of  existence 
in  capillary  layers  (between  glass).  J.  F.  S. 

Molecular  Mechanism  of  Colloidal  Behaviour.  I.  The 
Swelling  of  Fibrin  in  Acids .  Richard  C.  Tolman  and  Allen 
E.  Stearn  (J .  Amer.  Ghem .  Soc.,  1918,  40,  264 — 272). — The 
amount  of  swelling  of  blood  fibrin  in  solutions  of  hydrochloric, 
nitric,  sulphuric,  acetic,  and  formic  acids  of  various  concentrations 
has  been  determined,  as  well  as  the  amount  of  acid  adsorbed  by 
the  fibrin  from  the  solution.  Similar  experiments  have  been 
carried  out  with  solutions  of  sodium  chloride  and  with  solutions 
of  the  above-named  acids  to  which  sodium  chloride  has  been  added. 
The  data  obtained  are  in  accordance  with  the  authors’  theory  of 
the  molecular  mechanism  of  protein  swelling.  This  theory 
embraces  the  following  points.  On  account  of  the  amphoteric 
nature  of  protein  colloids,  they  possess  a  marked  tendency  to  adsorb 
hydrogen  ions  from  acid  solutions  and  hydroxyl  ions  from  alkaline 
solutions.  In  an  acid  solution,  the  adsorbed  hydrogen  ions, 
together  with  an  equivalent  number  of  anions,  form  a  “  double 
layer  ”  on  the  walls  of  the  pockets  or  pores  in  the  interior  of  the 
gel,  and  this  leads  to  swelling  and  the  imbibition  of  water  by 
electrostatic  repulsion.  The  addition  of  a  strong  electrolyte  to 
such  a  swollen  colloid,  either  a  neutral  salt  or  excess  of  the  strong- 
acid  which  caused  the  original  swelling,  will  furnish  ions  in  the 
interior  of  the  pockets  which  will  tend  to  arrange  themselves  so 
as  to  neutralise  the  electrical  fields  of  the  adsorbed  layers,  and  thus 
bring  about  a  reduction  of  the  swelling.  The  addition  of  a  neutral 
salt  to  an  acid  solution  tends  to  neutralise  the  electrical  field  of 
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the  adsorbed  acid,  and  hence  makes  it  easier  for  more  acid  to 
reach  the  surface  of  the  pockets,  thus  leading  to  increased  adsorp¬ 
tion.  Salts  with  multivalent  ions  should  be  more  effective  in 
reducing  swelling  than  salts  with  univalent  ions,  since,  for  example, 
a  bivalent  ion  will  take  up  no  more  room  than  a  univalent  ion 
and  will  be  twice  as  effective  in  neutralising  an  existing  electric 
field.  No  assumptions  are  made  as  to  the  molecular  nature  of  the 
adsorption  of  the  hydrogen  or  hydroxyl  ions;  the  theory  would  be 
equally  tenable  if  the  adsorption  process  should  lead  to  a  fairly 
uniform  coating  of  ions  over  the  whole  of  the  exposed  surface,  or, 
on  the  other  hand,  if  the  hydrogen  ion  should  only  tend  to  go  on 
to  the  protein  molecule  at  special  points  where  there  is  a  particu¬ 
larly  strong  stray  field,  for  example,  where  the  amino-  and  acid 
groups  of  the  amino- acids  approach  one  another.  J.  F.  S. 

Colours  of  Colloids.  Wilder  D.  Bancroft  (J.  physical  Chem 
1918,  22,  601—630). — A  theoretical  paper  in  which  the  author 
discusses  the  nature  of  the  colour  of  natural  objects.  The  subject 
is  treated  historically,  and  the  various  types  of  colouring  individu¬ 
ally  treated.  Colours  are  divided  into  two  groups:  (1)  structural 
colours,  and  (2)  pigmentary  colours.  The  former  group  of  colours 
owes  its  existence  to  the  refraction,  absorption,  and  interference 
of  light.  J.  F.  S. 

Degree  of  Dispersion  of  Colloids  and  its  Determination, 

George  King  (J.  Soc .  Chem .  Ind. ,  1919,  38,  4 — 7t). — A  short 
account  is  given  of  the  slit  ultra-microscope  and  its  capabilities. 
In  counting  the  number  of  colloidal  particles  in  a  definite  volume 
of  colloidal  solution,  it  is  necessary,  owing  to  the  rapid  Brownian 
movement,  to  take  the  mean  of  the  numbers  of  particles  observed 
at  ten  momentary  observations,  and  the  solutions  should  be  diluted 
with  colloid-free  medium  until  there  are  never  more  than  four 
particles  in  the  field  at  the  same  time.  The  periodic  illumination 
may  be  effected  by  allowing  a  pendulum  screen  to  swing  in  front 
of  the  micrometer  slit,  the  impression  of  the  number  of  particles 
seen  being  then  very  definite.  The  solution  in  the  observation 
cell  should  be  changed  at  least  ten  times,  and  the  mean  of  the 
one  hundred  separate  counts  taken;  further,  one  or  more  controls 
with  fresh  dilution  should  always  be  made. 

The  paraboloid,  Leitz,  and  Cotton  and  Mouton  devices  for  dark- 
ground  illuminations  serve  well  for  qualitative  observation,  but 
are  useful  only  for  coarse  hydrosols;  they  are,  moreover,  unsuitable 
for  the  rapid  examination  of  colloidal  solutions,  as  the  adjustment 
of  the  instrument  must  be  disturbed  for  each  small  quantity 
observed  and  a  fresh  volume  of  solution  introduced  into  the  special 
microscope  slide.  With  the  cardioid  ultra-microscope,  it  is  possible 
to  distinguish  particles  beyond  the  range  of  the  old  slit  ultra¬ 
microscope,  owing  to  the  fact  that  the  hydrosol  can  be  more 
intensely  illuminated.  The  slit  ultra-microscope  has  now  been 
enhanced  in  sensitiveness  by  using  objectives  of  high  numerical 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  103 


aperture  (1-05),  one  at  right  angles  to  the  other,  the  front  lenses, 
made  of  quartz,  being  both  immersed  in  the  hydrosol.  By  this 
means,  the  size  of  the  particles  which  can  be  counted  is  diminished 
from  5  /rp  to  3  pp,  whilst  even  smaller  particles  can  be  seen  in  con¬ 
centrated  solution,  but  not  accurately  counted  in  dilute  solution. 

With  the  new  immersion  ultra-microscope,  qualitative  examina¬ 
tions  were  made  of  solutions  of  peptone,  starch,  gelatin,  agar-agar, 
and  dextrin  in  the  concentrations  used  by  Findlay  and  King  (T., 
1913,  1170;  1914,  1297),  but  these  were  found  to  be  optically  clear 
under  the  best  conditions  for  illumination,  etc. ;  the  refractive 
indices  of  the  medium  and  colloid  are  doubtless  nearly  equal. 
Merck’s  ferric  hydroxide  is,  however,  countable. 

Of  physiological  interest  is  the  condition  of  casein  in  cow’s  milk 
and  human  milk.  The  particles  in  the  latter  are  uncountable  in 
the  slit  ultra-microscope,  but  they  can  be  counted  in  the  new 
instrument,  whilst  casein  in  cow’s  milk  is  easily  seen  in  the  slit 
ultra-microscope.  Thus  it  would  seem  that,  when  it  is  to  be  used 
for  feeding  infants,  cow’s  milk  should  be  so  treated  as  to  cause  an 
increase  in  the  degree  of  dispersion  of  the  casein  particles;  this  is 
not  effected  by  mere  dilution  of  the  milk. 

When  it  is  necessary  to  determine  the  size  of  microscopic  particles 
in  a  suspension,  use  may  be  made  of  Stokes’s  formula,  V  =  F  /§7njr, 
where  V  =  velocity  of  fall,  F~  force  acting,  r\  =  viscosity,  and 
r  —  radius  of  particle.  Other  methods  which  have  been  used  are 
discussed  by  Henri  (Trans.  Faraday  Soc .,  1918,  47),  but  are  not 
convenient  for  technical  application.  T.  H.  P. 

The  System  Iron-Oxygen.  A.  Smits  and  J.  M.  Bijvoet  ( Proc . 
K.  Akacl.  Wetensch.  Amsterdam ,  1919,  21, 386 — 400). — A  theoretical 
paper  in  which  the  three-phase  systems  FeO,Fe,gas  and 
Fe304,Fe0,gas  are  considered.  The  gas  in  question  is  either  of 
the  reducing  mixtures  C02,CO,  or  H20,H.  On  the  basis  of  the 
deductions  drawn  from  the  above-mentioned  considerations,  the 
processes  operative  in  the  blast  furnace  are  theoretically  investi¬ 
gated.  The  P.T .  diagram  of  the  system  oxygen— iron  is  derived 
from  the  equilibria  of  the  iron  oxides  in  reducing  and  oxidising 
gases  respectively.  Calculations  are  made  of  the  oxygen  dissocia¬ 
tion  tension,  and  these  values,  as  was  to  be  expected,  are  very 
small.  J.  F.  S. 

Influence  of  Temperature  on  Homogeneous  Gas  Reactions. 

George  W.  Todd  and  S.  P.  Owen  (Phil.  Mag.,  1919,  [vi],  37, 
224 — 230). — A  mathematical  paper  in  which  from  Maxwell’s  dis¬ 
tribution  theorem  an  expression  has  been  deduced  by  which  the 
number  of  molecules  having  a  velocity  greater  than  a  particular 
value  may  be  calculated.  This  expression  has  the  form 

n  —  2 Ne~x  2f  sj +  iaq), 

in  which  n  is  the  number  of  molecules  per  c.c.  which  have  a  velocity 
greater  than  c,  and  x  —  c*/ m/2R8 ;  all  the  other  factors  have  their 
usual  significance.  Assuming  that  only  molecules  with  kinetic 
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energies  greater  than  a  definite  minimum  have  the  power  to  react 
with  other  molecules,  it  is  shown  how  the  velocity  constant  of  a 
gaseous  reaction  varies  with  temperature.  This  is  represented  for 
the  general  case  by  the  equation 

in  which  IF  is  a  constant.  The  general  relationship  for  the  depend¬ 
ence  of  the  equilibrium  constant  on  the  temperature  is  also 
deduced.  J.  F.  S. 

The  Evolution  and  Magnetic  Properties  of  Chromic 
Hydroxide  in  Alkaline  Solution.  F.  Bourion  and  A.  Senechal 
(' Compt .  rend.,  1919,  168,  89 — 91.  Compare  this  vol.,  ii,  66).- — - 
The  velocity  constants  for  the  rate  of  oxidation  of  chromic  hydr¬ 
oxide  in  alkaline  solution  by  hydrogen  peroxide  at  17°  and  30° 
during  the  first  eight  hours  correspond  fairly  well  with  those  for 
a  quadrimolecular  reaction.  The  paramagnetism  of  an  alkaline 
solution  of  chromic  hydroxide  diminishes  slowly  with  time,  but  the 
diminution  is  small  and  never  exceeds  20%.  W.  G-. 

Polar  and  Non-polar  Valency.  Rajendralal  De  (T.,  1919, 
115r  127 — 134). 

Automatic  Variation  of  Gas  Pressure  and  its  Application 
to  a  Vacuum  Pump,  Circulation  of  Gases  [and]  Magnetic 
Stirrer.  O.  Maass  (/.  Amer .  Chem.  Soc .,  1919,  41,  53 — 59), — An 
apparatus  is  described  which,  when  attached  to  a  Toepler  mercury 
pump,  may  be  used  for  the  periodic  variation  of  gas  pressure.  By 
suitable  adjustments,  which  are  described  in  the  paper,  the 
apparatus  may  be  employed  for  the  circulation  of  gases  and  for 
working  a  magnetic  stirrer.  J.  F.  S. 
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Determination  of  the  Rate  of  Solution  of  Atmospheric 
Nitrogen  and  Oxygen  by  Water.  I.  W.  E.  Adeney  and 

H.  G-.  Becker  ( Sci .  Froc.  Boy.  Dubl.  Soc 1918,  15,  385 — 404). 
— 'The  rate  of  solution  of  nitrogen  and  oxygen  in  distilled  water, 
tap-water,  and  sea-water  has  been  determined  at  temperatures 
between  11*3°  and  12‘3°  by  allowing  a  bubble  of  the  air  to  pass  up  a 
narrow  glass  tube  containing  the  water.  This  affects  the  mixing 
of  the  solution  and  constantly  exposes  the  air  to  a  fresh  surface  of 
water.  The  object  of  the  experiments  was  to  substantiate  the 
authors'  views  on  the  mechanism  of  solution  of  a  gas  in  the  liquid. 
Contrary  to  the  generally  accepted  view,  it  is  held  that  the  gas  is 
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absorbed  by  the  surface  layer,  but  the  gases  do  not  remain  con¬ 
centrated  here;  they  are  gravitationally  drawn  downwards  through 
the  lower  layers  of  water  with  comparative  rapidity  (compare  ibid., 
1914).  J.  F.  S. 

Flame  Reactions :  Selenium  and  Tellurium  in  the 
Hydrogen-Air  Flame .  Jacob  Papish  (J.  physical  Chem 1918, 
22,  640 — 646). — The  elements  selenium  and  tellurium,  as  well  as 
their  dioxides  and  hydrides,  have  been  introduced  into  the 
hydrogen  air  flame  and  the  colour  changes  observed.  At  the  same 
time,  experiments  were  made  to  ascertain  the  nature  of  the  deposit, 
if  any,  on  a  cold  object  introduced  into  the  flame.  Selenium  di¬ 
oxide  produces  a  deep  blue  luminescence  in  the  inner  zone,  pale 
blue  in  the  middle  zone,  and  green  in  the  outer  zone.  There  was 
a  deposition  of  selenium  in  the  inner  and  middle  zones,  but  no 
deposition  in  the  outer  zone.  Hydrogen  selenide  produces  a  very 
faint  blue  luminescence  in  the  inner  zone,  deep  blue  in  the  middle 
zone,  and  green  in  the  outer  zone.  There  was  a  deposition  of 
selenium  in  the  inner  zone,  but  no  deposition  elsewhere.  Selenium 
produces  a  luminescence  coloured  blue,  viclet,  and  green  in  the 
inner,  middle,  and  outer  zones  respectively ;  in  this  case  and  in  all 
following  cases,  the  element  was  deposited  in  the  inner  and 
middle  zones,  but  there  was  no  deposition  in  the  outer  zone. 
Tellurium  dioxide,  hydrogen  telluride,  and  tellurium  all  produce 
a  lilac  luminescence  in  the  middle  zone  and  a  green  luminescence 
in  the  outer  zone,  whilst  tellurium  dioxide  and  the  free  element 
produce  a  green  luminescence  in  the  inner  zone,  whereas  the 
hydrogen  telluride  produces  a  blue  luminescence  in  this  region. 
Possible  explanations  for  the  differences  in  the  various  cases  are 
suggested.  J.  F.  S. 

The  Constitution  of  Nitrous  Vapours.  P.  Jolibois  and 

A.  Sanfourche  ( Gompt .  rend.,  1919,  168,  235 — 237). — When 
nitric  oxide  and  oxygen  are  mixed  at  the  ordinary  temperature  in 
the  proportion  of  4:1  by  volume,  combination  is  instantaneous, 
and  nitrogen  trioxide  is  formed  and  remains  unchanged.  If  the 
gases  are  mixed  in  the  proportion  of  2  : 1,  or  if  an  excess  of  oxygen 
is  used,  the  combination  rapidly  reaches  the  stage  of  the  trioxide, 
but  after  twenty  seconds  34%  of  the  peroxide  is  formed,  after 
thirty-seven  seconds  68%,  and  after  100  seconds  92%.  If  nitrous 
vapours  are  heated  at  400°,  the  equilibrium  tends  towards  the 
formation  of  the  trioxide,  with  partial  destruction  of  the  nitrous 
vapours.  W.  G. 

The  Synthesis  of  Ammonia  at  High  Temperatures.  III. 

Edward  Bradford  Maxted  (T.,  1919,  115,  113 — 119). 

Production  of  Ammonia  from 11  Nitrolime,”  and  the  Time 
Yield  under  Various  Conditions.  Werner  Grahmann 
( Zeitsch .  Elektrochem .,  1918,  24,  385 — 391). — The  rate  of  produc- 
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tion  of  ammonia  from  boiling  mixtures  of  “  nitrolime  ”  and  water, 
“nitrolime77  and  sodium  hydroxide  or  sodium  carbonate  of  various 
concentrations,  and  “nitrolime”  and  potassium  hydroxide  or 
carbonate  of  various  concentrations  has  been  determined.  In  the 
case  of  “nitrolime77  and  water,  it  is  shown  that  the  rate  of  decom¬ 
position  of  calcium  cyanamide  is  extremely  slow  in  all  concentra¬ 
tions  at  the  boiling  point  and  atmospheric  pressure.  Thus  a  1%  solu¬ 
tion  is  decomposed  to  the  extent  of  98%  by  seventy-two  hours7  boil¬ 
ing.  In  the  presence  of  sodium  carbonate,  the  decomposition  really 
amounts  to  the  decomposition  of  sodium  cyanamide  (a)  under  a  con¬ 
stant  sodium  hydroxide  concentration,  and  ( b )  under  a  concentration 
of  sodium  hydroxide,  which  increases  during  the  reaction.  In  the 
case  of  an  addition  of  sodium  hydroxide,  the  decomposition  takes 
place  under  a  regularly  increasing  concentration  of  the  hydroxide. 
The  same  remarks  apply  to  the  decompositions  in  the  presence  of 
potassium  carbonate  and  hydroxide.  The  presence  of  alkali  hydr¬ 
oxide  or  alkali  carbonate  has  an  accelerating  influence  on  the 
reaction;  the  velocity  increases  with  increasing  concentration  of 
the  added  salt  to  a  maximum,  after  which  it  remains  more  or  less 
constant.  The  maximum  in  the  case  of  alkali  hydroxides  occurs 
with  much  lower  initial  concentration  of  alkali  than  in  the 
case  of  the  alkali  carbonates,  for  in  these  experiments  the  alkali 
concentration  increases  continuously  from  beginning  to  end  of  the 
decomposition.  The  experiments  with  potassium  hydroxide  and 
carbonate  do  not  show  the  same  maximum  as  the  sodium  com¬ 
pounds  under  similar  conditions,  so  that,  since  sodium  hydroxide 
and  potassium  hydroxide  are  ionised  to  practically  the  same  extent, 
it  must  be  taken  that  the  acceleration  of  the  decomposition  velocity 
is  not  dependent  entirely  on  the  hydroxyl-ion  concentration,  but 
that  the  cation  and  the  undissociated  molecules  also  exert  a  specific 
action.  A  number  of  orientating  experiments  were  carried  out 
under  30  atmospheres  pressure  at  150°.  Under  these  conditions,  it 
is  shown  that,  even  without  the  addition  of  alkali,  the  decomposi¬ 
tion  takes  place  very  rapidly  until  75%  of  the  calcium  cyanamide  is 
decomposed,  after  which  the  velocity  becomes  much  less,  thus: 
in  an  aqueous  solution  75%  is  decomposed  in  forty-five  minutes,  but 
only  90%  is  decomposed  in  120  minutes.  In  the  presence  of  10% 
alkali  hydroxide,  75%  decomposition  is  reached  in  thirty  minutes 
and  90%  in  seventy-five  minutes.  The  “nitrolime77  used  in  the 
experiments  contained  16*85%  of  cyanamide  nitrogen,  0*65%  of 
dicyanodiamide  nitrogen,  22-30%  free  lime,  and  0*31%  sulphur. 

J.  F.  S. 

Effect  of  Phosphine  and  Hydrogen  Sulphide  on  the 
Oxidation  of  Ammonia  to  Nitric  Acid.  Guy  B.  Taylor  and 

Julian  H.  Capps  (/.  Ind.  Eng.  Chem .,  1919,  11,  27 — 28). — Pure 
acetylene  has  no  effect  on  the  catalytic  oxidation  of  ammonia  to 
nitric  acid  in  presence  of  platinum  (compare  A.,  1918,  ii,  265), 
the  opposite  results  obtained  earlier  being  due  to  the  fact  that  the 
acetylene  used  contained  small  proportions  of  phosphine. 
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Hydrogen  sulphide  in  low  concentrations  has  no  immediate  toxic 
effect  on  the  catalytic  oxidation.  [See  J .  Soc.  Chem.  Ind.y  March.] 

T.  H.  P. 

Oxidation  of  Coal.  J.  R.  Partington  ( Chem .  Neivs ,  1919, 
118,  50 — 51). — The  experimental  results  obtained  by  Wheeler 
(T.,  1918,  113,  945)  are  discussed,  and  an  alternative  ex¬ 
planation  offered.  The  assumption  that  air  is  absorbed  by 
freshly  won  coal  with  formation  of  an  additive  compound,  such 
as  a  complex  oxide,  is  an  improbable  one.  The  facts  agree  better 
with  the  hypothesis  that  the  process  is  one  of  adsorption,  followed 
by  direct  formation  of  carbon  monoxide.  Carbon  dioxide  may  be 
produced  by  oxidation  of  the  carbon  monoxide  by  moisture,  or 
even  by  interaction  of  carbon  and  water,  hydrogen  being  formed 
at  the  same  time.  The  adsorption  hypothesis  explains  the  differ¬ 
ences  observed  when  moist  or  dry  air  is  used.  In  absence  of 
moisture,  the  proportion  of  carbon  dioxide  formed  would  be  ex¬ 
pected  to  be  lower  than  when  moisture  is  present.  The  fall  of 
the  ratio  C02/C0  with  rise  of  temperature  also  follows  from  the 
adsorption  hypothesis.  E.  H.  R. 

The  Interaction  of  Stannous  and  Arsenious  Chlorides. 

Reginald  Graham  Durrant  (T.,  1919,  115,  134 — 143). 

Stable  Solution  of  Silver  Nitrate.  F.  Liebert  {Chem. 
W eekblad,  1919,  16,  74). — The  solution  of  the  salt,  is  exposed  to 
the  light  until  the  organic  matter  present  is  exhausted,  and  is  then 
filtered  through  asbestos.  The  resulting  solution  may  be  kept  in 
light  without  further  alteration.  W.  S.  M. 

Atomic  Weight  of  Lead  from  Samarskite.  Arthur  L. 

Davis  (/.  Physical  Chem,,  1918,  22,  631 — 639). — Using  a  speci¬ 
men  of  lead  obtained  from  samarskite  which  contained  U308  12'21% 
and  Th02  1*03%,  the  author  has  determined  the  atomic  weight  of 
this  element.  The  method  adopted  was  that  of  Baxter  and  Grover 
(A.,  1915,  ii,  456),  and  consisted  in  converting  lead  chloride  into 
silver  chloride.  In  three  experiments,  results  varying  from 
206*246  to  206*363  were  obtained  for  the  atomic  weight  of  lead. 
Calculations  made  from  the  content  of  samarskite  on  thorium  and 
uranium  lead  to  a  value  of  206*06  for  the  lead  contained  in  this 
mineral,  whereas  the  experimental  value  is  206‘30.  This  corre¬ 
sponds  with  a  mixture  of  3  parts  of  radio-lead  and  1  part  of 
ordinary  lead.  If  it  is  assumed  that  8%  of  the  uranium  is  trans¬ 
formed  along  the  actinium  series  to  form  a  stable  isotope  of  atomic 
weight  210,  the  value  206*38  is  calculated  for  the  atomic  weight 
of  samarskite  lead.  The  experimental  value,  however,  is  in  better 
agreement  with  the  supposition  that  either  or  both  of  the  isotopes 
of  lead  in  the  thorium  series  are  relatively  short-lived,  and  that 
the  lead  in  samarskite  represents  a  mixture  of  radio-lead  of  the 
uranium  series,  atomic  weight  206,  and  radio  lead  of  the  actinium 
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series,  atomic  weight  210.  This  conclusion  is  not  in  agreement 
with  the  value  206*04  found  by  Honigschmidt  for  the  atomic 
weight  of  lead  from  crystallised  uraninite  (A,,  1914,  ii,  653). 

J.  F.  S. 

The  Sub-acetate  and  Sub-sulphate  of  Lead.  Henry  George 
Denham  (T.,  1919,  115,  109—113). 

The  Rusting  of  Iron  on  Contact  with  other  Metals  and 
Alloys.  O.  Bauer  and  O.  Vogel  (Mitt.  h.  M a teria Ispriif,  1918,  36, 
114 — 208). — -A  discussion  of  previous  work  and  new  experiments 
on  the  influence  of  other  metals  on  the  corrosion  of  iron  in  con¬ 
ductivity  water,  distilled  water,  and  chiefly  1%  sodium  chloride 
solution.  Much  attention  is  paid  to  the  potential  difference 
between  the  metals  and  electrolyte,  which  was  measured  as  follows : 
the  cell,  together  with  a  millivoltmeter  and  a  resistance  of  100,000 
ohms,  is  placed  in  parallel  with  a  standard  resistance,  W.  A  small 
current,  iy  is  passed,  which  is  adjusted  until  no  deflection  of  the 
galvanometer  is  obtained,  when  the  potential  difference  —  iW.  A 
large  number  of  results  are  given  for  the  potential  difference  of 
pure  metals  and  graphite  against  the  normal  calomel  electrode. 
The  contact  of  two  metals  in  the  1%  salt  solution  results  in  a  large 
increase  in  the  corrosion  of  the  more  electro-negative  metal,  that 
of  the  more  electro-positive  one  being  reduced.  In  the  water  this 
effect  is  much  less  marked.  Rusting  of  iron  is  entirely  prevented 
when  a  current  was  passed  which  counterbalanced  the  solution 
pressure  in  the  electrolyte,  so  rendering  the  passage  of  the  ions 
into  solution  impossible.  For  electrolytic  iron  in  1%  sodium 
chloride  solution  at  18°,  a  minimum  current  density  of  0-0000106 
amps,  per  sq.  cm.  is.  required,  calculated  from  the  formula 
(a .  F)/(Fe/2 .  qs),  where  a  is  the  loss  of  weight  of  the  iron  in 
grams,  F  96,540  coulombs,  Fe/2  half  the  atomic  weight  of  iron,  q 
surface  of  iron  in  sq.  cm.  exposed  to  attack,  and  s  duration  of 
corrosion  in  seconds.  [See,  further,  J.  Soc.  Chem.  hid.,  March,] 

F.  C.  Th. 

Investigation  of  the  Crystal  Structure  of  White  and  Grey 
Tin  by  means  of  X-Rays.  A.  J.  Bijl  and  N.  H.  Kolkmei.ter 
(Proc.  K.  Akad,  Wetensch.  Amsterdam,  1919,  21,  405 — 408).- — 
The  structure  of  the  two  allotropic  modifications  of  tin  has  been 
investigated  by  means  of  X-rays.  The  method  adopted  was  that 
due  to  Debye  and  Scherrer,  and  the  interference  photographs 
obtained  indicate  that  both  forms  of  the  metal  are  crystalline. 

J.  F.  S. 

Reduction  of  Osmium  Tetroxide  by  Hydrogen  Chloride. 

Otto  Ruff  and  Susanne  Mugdan  (J.  pr.  Chem.,  1918,  [ii],  98, 
143 — 144).- — The  conclusion  drawn  by  Milbauer  (A.,  1918,  ii,  202) 
that  osmium  tetroxide  is  reduced  to  osmium  monoxide  by  hydro¬ 
chloric  acid  is  opposed  to  the  results  obtained  by  Ruff  and  Borne- 
mann  (A.,  1910,  ii,  3Q5)  and  by  Ruff  and  Rathsbnrg  (A.,  1917, 
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ii,  323),  and  repetition  of  Milbauer’s  experiments  by  the  authors 
shows  that  the  tetroxide  undergoes  reduction  to  a  slight  extent  to 
the  dioxide,  but  not  to  the  monoxide ;  the  bulk  of  the  tetroxide 
remains  unchanged  in  the  hydrochloric  acid  solution.  Milbauer’s 
erroneous  results  appear  to  be  due  to  the  presence  in  the  tetroxide 
of  impurities,  although  the  commonest  of  these,  namely,  ruthenium 
tetroxide,  behaves  similarly  to  osmium  tetroxide.  T.  H.  P. 
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Fibrous  Quartz  from  Rhode  Island.  Alfred  C.  Hawkins 
( Amer .  Min.,  1918,  3,  149 — 151). — Fibrous  quartz  resembling 
asbestos  in  appearance,  and  consisting  of  long,  delicate,  flexible 
fibres,  fills  narrow  veins  in  metamorphic  slates  at  several  localities 
in  Rhode  Island.  It  ranges  in  colour  from  pure  white  to  green. 
The  green  colour  is  due  to  the  presence  of  admixed  actinolite,  as 
shown  by  microscopical  examination  and  by  the  following  analyses : 
I,  green  from  Fenner’s  Ledge,  Cranston;  II,  white  from  the  same 
locality;  III,  green  from  Portsmouth. 


Si02. 

A1203.  Fe203. 

CaO. 

MgO. 

h.2o. 

O 

O 

\2 

s. 

Total. 

I. 

77-15 

8-72 

7-68 

J 

0-70 

3-96 

1-40 

- - 

0-52 

100-13 

II. 

94-92 

4-56 

trace 

trace 

0-16 

_ _ 

_ 

99-64 

III. 

91-83 

1-61 

3.81 

0-80 

1-37 

0-70 

0-50 

0-12 

100-74 

L.  J.  S. 

Hambergite  from  Kashmir.  R.  C.  Burton  (Bee.  Geol .  Stirvey 
India ,  1913,  43,  168 — 172). — Crystals  of  hambergite,  together  with 
cookeite,  prehnite,  tourmaline,  beryl,  euclase  (?),  and  amblygonite, 
have  been  found  in  the  granitic  debris  in  the  Kashmir  sapphire 
mines.  They  were  probably  derived  from  the  neighbouring 
pegmatites.  A  description  is  given  of  a  twinned  crystal.  Analysis 
gave : 

GIO.  B203.  H,0.  Total.  Sp.  gr, 

52-40  [37-39]  10-21  100-00  2-36 

L.  J.  S, 

Phosphorite  from  the  Island  of  Juan  de  Nova,  Madagascar. 

J.  Orcel  (Bull.  Soc.  franc .  Min.,  1918,  41,  104 — 108). — The 
phosphate  deposits  on  the  small  island  of  Juan  de  Nova,  or  St. 
Christophe,  about  eighty  miles  off  the  west  coast  of  Madagascar, 
have  been  formed  by  the  action  of  soluble  phosphates,  derived  from 
guano,  on  the  underlying  ccral-rock.  Analysis  I  is  of  brown,  con¬ 
cretionary  phosphorite,  and  II  of  brown,  earthy  material  of  prac- 
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tically  the  same  composition.  The  latter  is  worked  under  the  name 
“  leached  guano.”  The  analysis  (I)  shows  an  excess  of  8*45%  CaO, 
indicating  the  voelckerite  formula  3Ca3(P04)o,CaO  (A.,  1912, 
ii,  565). 


CaO.  SrO. 

MgO. 

ai2o3. 

p2o5. 

Cl. 

SO,. 

I. 

48*63  0-17 

1-75 

0*15 

35*56 

0*29 

0*56 

II. 

46*85 

n.d. 

0*38 

35*19 

0*14 

0*58 

Organic 

C02.  matter.  H20. 

I.  0*14  1-27  7-97 

^  . — . - . -  V-  'll'  ** 

II.  10-08 


Loss 

at  110°.  Insol. 
4-00  0-05 

5*32  0*03 


Total. 

100*54 

98*57 


L.  J.  S. 


The  Colour  Change  in  Vivianite.  Thomas  L.  Watson  (Amer. 
Min.,  1918,  3,  159 — 161). — The  large,  pale  green  crystals  of 
vivianite  from  Plant  City,  Florida  (A.,  1918,  ii,  119),  are  non- 
pleochroic  and  yield  a  colourless  powder.  This  powder  rapidly 
changes,  especially  in  sunlight,  to  deep  blue,  and  becomes  strongly 
pleochroic.  An  unground  sample  of  the  crystals  showed  FeO 
42*88%,  whilst  the  finely  ground  material  gave  FeO  38*43%.  The 
change  in  colour  and  pleochroism  is  thus  due  to  the  partial  oxida¬ 
tion  of  the  iron,  and  not  to  inversion  as  was  at  first  suggested  by 
the  microscopical  aspect  of  the  material.  A  tabulation  of  the 
refractive  indices  of  pale  green  and  of  dark  blue  vivianite  from 
various  localities  indicates  that  the  oxidation  has  been  accom¬ 
panied  by  an  increase  in  the  values  of  0  and  y.  L.  J.  S. 

Copiapite  in  Coal.  William  J.  McCaughey  (Amer.  Min., 
1918,  3,  162 — 163). — A  specimen  of  pale  green,  fibrous  melanterite 
from  the  Congo  coal  mine  in  Perry  County,  Ohio,  changed  in  the 
course  of  a  year  to  dull  white,  and  the  fibres  became  brittle. 
Yellow  spots  also  developed,  especially  at  the  points  of  contact 
between  the  melanterite  and  the  associated  shale.  This  yellow 
material  consists  of  minute,  tabular  crystals,  and  is  proved  by  the 
following  analysis  and  refractive  indices  to  be  copiapite, 
Fe203,5S03,18H20. 

S03.  Fe203.  H20.  Insol.  Total.  a.  7. 

39*68  29*98  30*45  0*31  100-42  1*525  1*545  1*595 

L.  J.  S. 

Nasonite  from  Langban,  Sweden.  G.  Aminoff  (Geol.  For . 
Fork.,  1916,  38,  473). — This  mineral,  hitherto  known  only  from 
Franklin,  New  Jersey  (A.,  1900,  ii,  89),  has  been  observed  at 
Langban  in  the  veins  of  “  secondary  calcite,”  where  it  is  associated 
with  schefferite,  native  lead,  apophyllite,  etc.  It  forms  white  to 
pearl-grey  lamellar  masses,  or,  less  often,  hexagonal  prisms  with 
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rounded  faces.  Refractive  indices  (Na),  1*9453,  e  — 1*9710. 

Analysis  by  R.  Mauzelius  agrees  with  the  usual  formula 
Pb.1(PbCl)2Ca4(Si207)3. 

SKY.  PbO.  FeO.  MnO.  CaO.  MgO.  Cl.  H20.  Total. 

18-23  67*67  0-04  0-14  11*29  0*20  2*90  0*24  100*71 

L.  J.  S. 

Anorthite  from  Japan.  S.  Kozu  (Sci.  Rep.  Tdhoku Imp.  Univ 
1914,  Geol.  Ser.,  2,  7—33). — The  results  are  given  of  elaborate 
determinations  of  the  optical  constants  (refractive  indices,  optic 
axial  angle,  and  dispersion  of  the  optic  axes)  for  different  wave¬ 
lengths  of  anorthite  from  three  Japanese  localities.  As  these  show 
certain  differences  amongst  themselves,  the  following  analyses,  by 
H.  S.  Washington,  were  made  of  I,  anorthite  crystals  from 
Miyake- jima,  one  of  the  Seven  Izu  Islands  south  of  Tokyo,  and 
II,  crystals  from  the  Tarumae  volcano  in  Hokkaido. 

Si02.  A120^.  Fe203.  CaO.  MgO.  K20.  Aa20.  Total.  Sp.  gr. 

I.  44*49  36~00  0-08  19*49  0*04  0*03  0*59  100*72  2*758 

II.  44*03  35*93  0*10  18*66  trace  0*07  1*00  100*24  2*757 

Barium  and  strontium  are  absent,  and  the  slight  differences  in 
composition  cannot  be  correlated  with  the  differences  in  the  optical 
constants.  I  corresponds  with  Ab3.9An95.4Cg0.7  and  II  with 
A^^An^.^Cgg.QOrQ.g.  The  melting  points  are  1538°  and 
1536°  ±2°  respectively.  L.  J.  S. 

Racewinite,  a  New  Mineral  from  Utah.  A.  N.  WTnchell 

( Econ .  Geol.,  1918,  13,  611—615). — The  mineral  occurs  as 

veins  and  irregular  masses  in  limestone,  and  also  replacing  the 
carbonate  portion  of  calcareous  sandstones,  near  the  contact  with 
porphyry  in  the  Highland  Boy  mine  at  Bingham,  Utah,  where  it 
is  often  intergrown  with  pyrites  and  other  ore  minerals.  It  is 
brownish-black  with  a  dull  to  bright  lustre,  and  somewhat  resembles 
coal  in  appearance.  When  freshly  taken  from  the  mine,  it  is 
bluish-green;  the  change  in  colour  to  brownish-black  takes  place 
slowly  throughout  the  whole  mass,  and  after  six  months  the  largest 
pieces  were  altered  to  the  centre.  The  mineral  undergoes  other 
remarkable  changes  in  colour.  In  boiling  nitric  acid  it  is  insoluble, 
but  gradually  changes  to  yellowish-brown  and  translucent.  In 
hydrochloric  acid,  it  is  slowly  soluble  and  shows  the  same  change 
in  colour.  Thin  splinters  and  particles  under  the  microscope  are 
pale  to  brownish-yellow.  In  clove-oil  this  colour  changes  first  to 
grass-green  and  then  to  black,  but  the  same  change  does  not  take 
place  in  cedar-oil  and  some  other  oils.  The  finely  powdered  mineral 
is  nearly  white  with  a  yellow  tinge.  The  material  is  coarsely 
crystalline  with  no  cleavage  or  crystal-faces ;  it  is  friable  and  the 
fracture  conchoidal.  Sp.  gr.  1*94 — 1*98,  H  24;  optically  biaxial 
with  large  angle  and  negative,  ?i  about  1*51.  It  adheres  to  the 
tongue  and  slakes  in  water,  breaking  up  with  a  sharp,  audible 
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sound.  Analyses  I  and  II  by  J.  P.  Hickey  and  C.  L.  Austin 
respectively : 


SiOo. 

Al.Cq. 

Fe203. 

CaO. 

MgO. 

FLO. 

Total. 

I.  43-92 

23*68 

7*37 

2*52 

0*50 

22*04 

100-03 

II.  43*24 

23*69 

8*05 

2*42 

0*78 

21*80 

99*98 

A  sample  of  the  green,  unaltered  mineral  showed  0*60%  FeQ. 
Over  sulphuric  acid,  7 — 8%  H20  is  lost  in  one  day  and  14%  after 
forty-nine  days;  this  is  re-absorbed  from  a  moist  atmosphere. 
Other  determinations  gave  the  loss  at  70°  as  8%  and  at  200°  as 
12*1%.  Heated  to  dull  redness,  the  crystal  structure  is  not 
destroyed,  and  the  optical  characters  are  not  materially  altered. 

L.  J.  S. 

New  Swedish  Minerals.  Gust.  Flink  (GeoL  For.  Fork 1917, 
39,  426 — 452). — Ektropite  forms  crusts  of  small,  brown,  rect¬ 
angular  plates  on  garnet  with  calcite  and  barytes  in  magnetite 
ore  from  the  Norrbotten  mine  at  Langban.  The  crystals  are  mono¬ 
clinic  (a:b  :c  =  0*74:1 :0*84,  =  61°5/)  with  a  tabular  habit  parallel 

to  the  orthopinacoid  and  elongated  in  the  direction  of  the  axis  of 
symmetry.  They  are  opaque  with  a  vitreous  to  silky  lustre,  but 
in  thin  splinters  under  the  microscope,  the  material  is  translucent 
and  yellow.  D  2*46,  H  4,  n  1*62 — 1*63.  Analysis  I,  by  N.  Sahl- 
bom,  gives  the  formula  12R0,8$i02,7H20.  The  mineral  is  related 
to  caryopilite  and  neotocite. 


SiO,. 

Sb205. 

PbO. 

AWV 

Fe203. 

FeO. 

I.  35-02 

— 

— . 

0-75 

— 

5*80 

II.  7-75 

20*76 

— 

9*50 

3-58 

2*44 

III.  34-72 

— 

41*74 

— 

— 

— 

MnO. 

CaO. 

MgO. 

H,0. 

Total. 

I.  37-20 

3*59 

7*20 

8*89 

99-89* 

II.  52-61 

0-58 

3-06 

0*11 

100*39 

III  2-17 

20-28 

0*20 

0*10 

99*901 

*  Including  K20  1-13,  Na20  0*12,  metallic  sulphides  019. 
f  Including  BaO  0-69. 


Katoptrite  occurs  as  tabular  crystals  and  irregular  lumps  with 
magnetite  in  granular  limestone  in  theBrattfors  mine  atNordmark. 
The  crystals  are  monoclinic  (a:  b  :  c  =  0*79223  : 1  :  0*48985,  j8  =  78°57/) 
and  have  a  highly  perfect  cleavage  parallel  to  the  orthopinacoid 
a(100).  This  cleavage  resembles  that  of  mica,  but  the  cleavage 
flakes  are  very  brittle  and  not  flexible.  D  4*5,  H  5^.  The  mineral 
is  black  and  opaque  with  a  bright  metallic  lustre.  Thin  flakes 
are  red  by  transmitted  light  and  strongly  pleochroic.  Analysis 
II,  by  R.  Mauzelius,  gives  the  ratios 

14R0,2(Al,Fe)203,Sb205,2Si02. 

The  mineral  resembles  manganostibite  in  appearance,  and  it  may 
perhaps  be  identical  with  the  incompletely  described  hematostibite. 

Margarosanite  (A.,  1916,  ii,  532). — This  new  mineral  has  been 
found  in  some  quantity  in  the  “Lukas  Ort  ”  and  Bjelkes  shaft  at 
Langban,  where  it  is  associated  with  nasonite,  schefferite,  apo- 
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phyllite,  calcite,  etc.  The  masses,  weighing  up  to  1  kilo.,  are  snow- 
white  with  pearly  lustre  and  columnar  structure.  Crystals  are 
rare;  these  are  triclinic  (a  :  b  :  c  —  0*74998  : 1  :  1*2849,  a=74°37/, 
0  =  5O°28/,  y  =  78°53/)  with  three  cleavages,  that  in  one  direction 
being  highly  perfect.  D  4*39,  H  2^.  Analysis  III,  by  R. 
Mauzelius,  gives  the  formula  PbCa2(Si03)3.  The  mineral  is  readily 
and  completely  soluble  in  dilute  nitric  acid.  It  is  perhaps  a 
member  of  the  pyroxene  group. 

Thaumasite  from  Langban  is  described  as  loose  aggregates  of 
small  but  distinct  crystals.  These  are  hexagonal  with  prismatic 
habit,  a  :  c  —  1  :  0*9479.  L.  J.  S. 


Minerals  in  the  Crystalline  Limestone  of  Crestmore, 
California.  Arthur  S.  Eakle  (Bull.  Dep.  Geol.  Univ.  California, 
1917,  10,  327 — 360). — At  Crestmore,  in  Riverside  County,  two 
hills  of  crystalline  limestone,  resting  on  a  boss  of  granodiorite  and 
intruded  by  veins  of  quartz-monzonite-porphyry  and  pegmatite, 
are  extensively  quarried  for  the  manufacture  of  Portland  cement, 
the  partly  decomposed  granodiorite  (anal.  I)  being  used  as  a  sub¬ 
stitute  for  clay.  In  one  hill  the  limestone  is  a  white  marble 
(anal.  II),  whilst  in  the  other  it  is  composed  largely  of  blue  calcite. 
In  the  latter,  the  metamorphic  processes  have  been  more  intense, 
there  having  also  been  hydrothermal  action  by  phosphatic,  siliceous, 
and  carbonated  solutions,  and  zones  composed  of  a  great  variety  of 
metamorphic  minerals  have  been  developed  at  the  contacts  with 
the  intrusive  veins.  The  blue  calcite,  which  forms  bands  and 
patches  intermixed  with  the  metamorphic  minerals,  is  sometimes  of 
a  deep  colour,  fading  on  exposure  to  sky-blue.  It  is  decolorised 
at  a  low  heat,  and  the  colour  is  thus  perhaps  due  to  organic  matter. 
Detailed  descriptions  are  given  of  about  fifty  mineral  species  from 
this  locality,  and  analyses  of  the  following.  Wilkeite  (A,,  1914, 
ii,  283)  and  xanthophyllite  (A.,  1916,  ii,  443)  have  been  previously 
described. 

Brucite  (anal.  Ill)  forms  grey,  yellow,  or  red  granules  embedded 
in  the  white  limestone.  It  consists  of  an  aggregate  of  twisted 
plates  and  threads  much  compressed  and  strained,  and  has  no 
doubt  been  derived  from  periclase  (MgO)  with  an  accompanying 
considerable  (21,-  times)  increase  in  volume.  Wollastonite  is  of 
abundant  occurrence  as  columnar  and  fibrous  masses ;  as  snow-white, 
finely  granular  and  loosely  coherent  aggregates  (anal.  IY) ;  and  as 
crystals  of  various  types  (anal.  V  of  clear  crystals).  The  distribu¬ 
tion  of  the  faces  on  these  crystals  indicates  that  the  symmetry  is 
monoclinic-hemimorphic,  or  perhaps  triclinic.  Several  new  crystal- 
forms  are  noted.  The  mineral  is  strongly  triboluminescent. 
Refractive  indices,  a  =  1*614,  0  —  1*629,  y  =  1*631.  Idocrase  as 
yellow  or  brown  crystals  and  masses  is  also  abundant;  anal.  VI,  by 
J.  B.  Wright,  of  green  idocrase.  Garnet,  crystals  and  massive,  of 
a  cinnamon  colour  occurs  with  the  idocrase;  anal.  VII  by  J.  B. 
Wright,  of  massive  grossularite.  A  new  analysis  (VIII  by 
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G.  Surr)  is  given  of  the  monticellite  which  occurs  in  intimate 
association  with  the  xanthophyllite. 

Two  new  species,  crestmoreite  and  riversideite,  hydrated  calcium 
silicates,  are  described.  Crestmoreite  is  an  alteration  product  of 
wilkeite,  and  in  the  description  of  this  mineral  it  was  provisionally 
referred  to  as  okenite  (A.,  1914,  ii,  283).  It  occurs  as  small  patches 
of  earthy  to  compact,  snow-white,  and  opaque  material  in  the  blue 
calcite.  Under  the  mieroscojm,  it  shows  straight  extinction  with 
positive  elongation,  low  birefringence,  and  /?  =  1*590.  Hardness  3. 
It  is  readily  soluble  in  acid  with  separation  of  some  flocculent  silica, 
although  most  of  the  silica  goes  into  solution.  Boiling  water  extracts 
some  calcium.  Water  is  expelled  mostly  at  a  high  temperature; 
at  200°  the  loss  is  3*27%,  and  at  300°  10*27%.  From  the  analyses 
IX# — c ,  a  complex  formula  is  deduced,  but  the  phosphate, 
sulphate,  and  carbonate  no  doubt  represent  admixed  unaltered 
wilkeite.  Simpler  formulae  are  CaSi03,H20  and  4H2CaSi04,2H20, 
preference  being  apparently  given  to  the  former. 

Riversideite  occurs  as  narrow  seams  of  white,  fibrous  material 
in  massive  idocrase.  H  — 3;  refractive  indices,  a  =  1*595,  y  =  1*603; 
the  fibres  give  straight  extinction  with  positive  elongation.  A 
complex  formula  is  deduced  from  anal.  X;  neglecting  phosphate 
and  sulphate,  simpler  formulae  are  2CaSi03,H20  and 

6H2Ca2Si207,H20, 

preference  being  given  to  the  former.  These  two  new  minerals 
may  be  regarded  as  hydro-wollastonites. 

Orthoclase,  pure  white  material  from  the  pegmatite,  anal.  XI. 
Okenite  (anal.  XII,  by  W.  Foshag)  occurs  as  tufts  of  long,  slender 
needles  and  fibres  on  apophyllite,  which  is  found  in  cavities  in 
wollastonite  between  the  pegmatites  and  the  limestone.  The 
crystals  are  probably  orthorhombic,  tz,  — 1*55.  Prehnite  occurs  in 
cavities  in  the  felspar  of  the  pegmatites ;  in  addition  to  the  usual 
green  drusy  type,  there  is  also  a  pale  brown  to  colourless  type, 
which  forms  crystals  or,  more  often,  compact,  granular  masses. 
Anal.  XIII  of  the  brown  prehnite.  Laumontite  (anal.  XIV)  as 
columnar  and  fibrous  masses  occurs  on  the  green  prehnite. 


COo.  H2O. 


Si02. 

A1qO;{. 

Te20;}. 

TeO. 

CaO. 

MgO. 

p2o5. 

S03. 

v - , - ' 

Total. 

Sp.  gr. 

I. 

60*60 

16*61 

5*03 

_ J 

— . 

7*93 

2*08 

— 

— 

4*79 

97*08* 

— 

II. 

4*15 

1*20 

50*78 

2*50 

_ . 

, _ _ 

40*60 

99*58 

_ _ 

m. 

— 

— 

0*55 

— 

— 

67*48 

— 

— 

—  31*73 

99*76 

2*39 

IV. 

51-77 

— 

2*12 

— 

44*85 

— 

— 

- — 

—  1*02 

99*76 

— 

V. 

50*42 

— 

0*51 

— 

4829 

0*60 

— 

— 

—  0*07 

99*89 

- — . 

VI. 

36*88 

17*61 

3*11 

0*46 

33*27 

4*73 

— 

— 

—  0*61 

99*57f 

3*36 

VII. 

35*53 

21*11 

3*95 

0*60 

36*06 

0*78 

— . 

• — . 

—  1*23 

100*1 5J 

3*39 

vm. 

37*46 

— 

— . 

2*94 

35*14 

25*32 

— 

— 

. —  — 

100*86 

3*078 

I  Xa. 

36*12 

_ _ 

— 

— 

42*71 

— 

2*38 

2*42 

1*16  14*98 

99*77 

— 

IXb. 

38*30 

— 

— 

— 

41*20 

— 

3*50 

1*25 

—  15*17 

99*42 

. — 

IXc. 

34*42 

— 

— 

— » 

43*54 

— 

3*50 

2*24 

—  16*24 

99*42 

— 

X. 

41*26 

— 

— 

— . 

44*58 

— 

3*84 

1*84 

—  8*11 

99*63 

— 

XI. 

64*54 

20*86 

trace 

— 

1^66 

trace 

. — 

— 

—  0*52 

100*81 

2*54 

XII. 

56*17 

— . 

— . 

26*10 

— . 

— 

— 

—  16*83 

99*10 

2*206 

XIII. 

44*10 

24*20 

— - 

— 

25*20 

— 

— 

— 

—  5*86 

99*36 

— 

XIV. 

53*49 

22*01 

— 

— 

10*80 

trace 

— 

— 

—  13*39 

99*69 

— 

*  Alkalis  not  determined.  t  Incl.  MnO  1*50,  CuO  1*06,  0*61. 

t  Incl.  CuO  0*70,  Na20  0*20.  §  Incl.  KsO  11*85,  Xa20  1*18. 

L.  J.  S. 
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Two  New  Zircon  Minerals — Orvillite  and  Oliveiraite. 

T.  H.  Lee  ( Amer .  J .  Sci .,  1919,  [iv],  47,  126 — 132;  Revista  da 
Sociedade  Brasileira  de  Sciencias ,  Rio  de  Janeiro ,  1917,  No.  1, 
31 — -38). — The  zirconia-b earing  rock  or  ore  (“  ealdasite  ”)  of  the 
Caldas  region  in  Minas  Geraes,  Brazil,  consists  at  times  mainly 
of  baddeleyite,  containing  Zr02  92%.  One  variety,  in  which  the 
cavities  are  lined  with  small  crystals  of  zircon,  consists  of  a  mix¬ 
ture  of  zircon  and  a  new  zirconium  silicate,  the  latter  being  soluble 
in  a  mixture  of  hydrofluoric  and  hydrochloric  acids.  Analyses  I 
and  II  are  of  the  mixture,  and  III  of  material  picked  out  under 
the  microscope.  The  last  corresponds  with  the  formula 


8Zr02 

,6Si02,5H20, 

and  for  this 

the  name 

or  villi  t< 

s  is  proposed. 

Zr02. 

Si02. 

Ti02. 

A1203.  Fe203. 

FeO. 

HoO. 

Total , 

I.  71*88 

25*81 

0*62 

0-15  — 

0*48 

1-56 

99*95 

II.  85*01 

9*68 

1*52 

—  3-57 

— - 

— • 

99*78 

III.  68*04 

25*45 

— 

-  - 

— 

6*85 

99*72 

The  second  mineral — oliveiraite — -occurs  with  euxenite  (anal.  IV) 
at  Pomba,  Minas  Geraes.  Most  of  the  euxenite  crystals  are  coated 
with  a  yellow  crust  (anal.  V).  An  analysis  (VI)  is  also  given  of 
another  euxenite,  from  Espirito  Santo,  which  was  supposed  to 
contain  a  new  element.  The  oliveiraite  is  greenish-yellow  with  a 
radially  fibrous  structure;  analysis  VII  corresponds  with 

3Zr0r,,2Ti02,2H20 . 


Ta2On. 

Cb205. 

v  ” 

ZrO.,. 

TiO,. 

ua. 

IV.  1*46 

25*00 

1006 

**-■  ■' 

V. 

52*51 

— 

25*00 

4*93* 

VI.  3*20 

28*70 

4-23 

23*70 

7*50 

VII.  — 

— 

63-36 

29*92 

— 

Ce903. 

VA 

PbO. 

H20. 

Total. 

IV.  0*46 

V 

23*08 

0-14 

2*41 

99*00 

V. 

7*40 

_ 

11*14 

100*98 

VI.  — 

23*12 

0*14 

641 

100*12+ 

VII.  — 

— . 

- — . 

6*48 

99*76 

*  uo3. 

f  Including  iron  oxide  3*12,  SnOa 

trace. 

L.  J.  S. 
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Analytical  Chemistry. 


Approximation  in  the  Calculation  of  Chemical  Analyses . 

G-.  Panebianco  ( Gazzetta ,  1918,  48,  ii,  189- — -206). — Independently 
of  experimental  errors,  the  accuracy  of  analytical  results  is  limited 
to  two  or  three  figures  by  the  fact  that  the  atomic  weights  of  the 
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elements  are  exact  to  at  most  four,  and  more  usually  only  three, 
figures.  Various  examples  are  considered,  the  values  taken  for 
the  atomic  weights  and  their  absolute  errors  being  those  of  the 
international  table  for  1911.  Since  Sb  — 120*2  and  S  =  32*07,  the 
percentages  of  these  two  elements  in  antimonite  are  71 '417  and 
28’582  respectively.  If,  however,  the  values  120-2  +  0*3  and 
32’07±0'01  are  employed  in  the  calculation,  the  limiting  per¬ 
centages  for  the  antimony  are  71*730  and  71 '106,  the  absolute 
error  being  0*5  (71*730 — 7 1  *106) ;  similarly,  for  the  sulphur,  the 
absolute  error  is  0*06%.  Hence  the  percentage  of  antimony  is 
accurate  to  only  two  figures,  namely,  71,  and  that  of  sulphur  to 
three  figures,  namely,  28*5. 

The  relative  error,  E ,  of  an  atomic  or  molecular  weight  may  be 
expressed  in  the  form  of  a  fraction  with  1  as  numerator  and  some 
multiple  of  a  power  of  10  as  denominator,  that  is,  l/h.  10n. 
If,  then,  the  value  of  this  fraction  is  known  relatively  to  an 
approximate  number,  of  which  the  first  significant  number  to  the 
left  is  p,  this  number  will  have  n  figures  exact  if  h  is  equal  to  or 
less  than  jjy  or  (n  +  1)  figures  exact  if  h  is  greater  than  p.  Thus, 
for  antimony  with  the  atomic  weight  120- 2  and  an  absolute  error 
e  equal  to  0*3,  77<7l/4.  102;  for  antimony  trisulphide, 
E<( 2  x  0-3  +  3  x  0*1) / (2Sb  +  3S)  -0-63/333*61  <1/5  .  102.  Further, 


for  100  2Sb/(2Sb  +  3S),  E1<E1  +  E  = 

1/4. 102  +  1/5 . 102  —  9/20 . 1/102<1/2.102, 

and  since  100  2SV(2Sb  +  38)  =  7T417  and  2  is  less  than  7,  only  two 
digits,  namely,  71,  are  accurate;  similarly,  for  the  percentage  of 
sulphur,  three  digits  are  accurate. 

A  table  is  given  showing  for  the  atomic  weights  of  the  elements 
the  absolute  and  relative  errors.  None  of  the  latter  is  greater 
than  1/1 02,  and  since  for  a  compound  the  relative  error  must  be 
less  than  the  greatest  of  the  relative  errors  of  its  constituent 
elements,  such  relative  error  of  the  molecular  weight  may  be  less 
than  1/1 02. 

The  number  of  accurate  digits  in  the  percentages  of  the  con¬ 
stituent  elements  of  a  compound  may  be  rapidly  established  with¬ 
out  calculation  by  application  of  the  rule  stating  that  the  number 
of  accurate  digits  of  a  quotient  or  product  is  one  less  than  that  of 
the  term  with  the  least  number  of  accurate  digits.  Since  no  atomic 
weight  lias  mn-rA  than  four  digits  exact,  the  percentage  of  any 
element  or  group  of  elements  in  a  compound  cannot  have  more 
than  three  digits  accurate;  further,  such  percentage  cannot  have 
less  than  two  digits  accurate  (see  above). 

These  considerations  are  extended  by  taking  into  account  the 
weight  of  substance  taken  for  analysis  and  the  sensitiveness  of  the 
balance,  the  calculation  of  the  error  being  employed  to  determine 
the  minimum  quantity  of  substance  necessary  to  give  the  maximum 
accuracy  in  the  digits  of  the  percentage  composition.  T.  H.  P. 
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The  Estimation  of  Solutions  of  Hydrochloric  Acid  and  of 
Ammonia  by  Weighing  Ammonium  Chloride,  and  the 
Volatilisation  of  this  Salt  at  Different  Temperatures. 

Victor  Auger  (Bull.  Soc.  chim 1918,  [iv],  23,  467 — 472). — A 
reply  to  Villiers  (compare  A.,  1918,  ii,  332).  W.  G. 

Estimation  of  Phosphorus  and  Silicon  in  Cast  Iron. 

Alfredo  Cavazzi  (AnnaU  Chim.  Appl.,  1918,  10,  137 — 149). — - 
The  method  of  estimating  phosphorus  in  cast  iron  (A.,  1917,  ii,  540) 
has  been  simplified  in  many  of  its  details.  The  mixture  of  ferric 
sulphate  with  silica  and  carbon,  separated  as  described,  is  boiled 
for  about  thirty  minutes  with  dilute  nitric  acid  (1:5)  in  a  beaker 
over  which  is  placed  a  retort  containing  cold  water  to  act  as  a 
reflux  condenser.  The  solution  of  ferric  sulphate  is  filtered,  the 
residue  washed  with  water,  acidified  with  nitric  acid,  and  the 
orthophosphoric  acid  in  the  filtrate  precipitated  by  means  of 
ammonium  molybdate.  The  precipitate  is  washed,  dissolved,  re- 
precipitated,  and  dissolved  in  ammonia  solution,  as  described  in 
the  original  method,  and  the  solution  is  boiled  with  3  grams  of 
sodium  chloride  in  order  to  precipitate  any  remaining  iron  as 
ferric  phosphate.  The  precipitate  is  washed  with  boiling  sodium 
chloride  solution  and  fused  with  alkali  carbonates,  the  mass  treated 
with  boiling  water  and  filtered,  and  the  filtrate  acidified  with  nitric 
acid,  treated  with  ammonia  in  slight  excess,  and  added  to  the  main 
solution.  The  phosphoric  acid  is  then  precipitated  with  magnesia 
mixture.  The  silica  is  estimated  in  an  aliquot  portion  of  the 
residue  of  carbon  and  silica  by  ignition  over  a  blowpipe  flame  in 
a  platinum  crucible.  [See  also  J.  Soc.  Chon.  Ind.7  1919,  March.] 

C.  A.  M. 

Estimation  of  Arsenic  in  Ferro-molybdenum  and  other 
Alloys.  O.  Binder  ( Chem .  Zeit 1918,  42,  619). — The  estimation 
of  arsenic  in  ferro-molybdenum  and  similar  alloys  may  be 
accelerated  by  carrying  out  all  the  operations  in  a  long-necked 
Kjeldahl  flask.  The  alloy  is  dissolved  in  nitric  acid,  the  solution 
heated  with  sulphuric  acid  until  acid  fumes  no  longer  appear,  and 
then  diluted,  and  the  arsenic  distilled  from  the  same  flask  in  the 
form  of  arsenious  chloride.  C.  A.  M. 

Accurate  Estimation  of  Carbon  Monoxide  in  Gas  Mix¬ 
tures.  J.  Ivor  Graham  (J.  Soc.  Chem.  Incl 1919,  38,  10 — 14t). — • 
The  author’s  experiments  show  that  methods  of  estimation  of 
carbon  monoxide  based  on  the  reaction  5CO  +  I205  —  5C02  + 12  are 
capable  of  yielding  exceedingly  accurate  results  if  certain  precau¬ 
tions  are  observed.  Two  modes  of  procedure  are  adopted  for  the 
routine  estimation  of  this  gas,  according  as  (a)  the  carbon  mon¬ 
oxide  content  exceeds  O' 2%  and  an  accuracy  of  0*02%  is  sufficient, 
or  (h)  the  carbon  monoxide  content  is  about,  or  less  than,  0*2% 
and  a  greater  degree  of  accuracy  than  0’02%  is  required.  For  the 
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analysis  of  samples  as  under  (a),  the  apparatus  described  by  the 
author  and  Winmill  (T.,  1914,  105,  1996)  is  modified,  mainly  by 
replacing  the  beaker  of  water  used  for  heating  purposes  by  a  small 
steam-bath,  all  burette  readings  being  taken  with  the  U-tube  at 
the  constant  temperature  of  the  steam-bath.  Descriptions  and 
sketches  are  given  of  the  apparatus  and  of  a  portable  form  capable 
of  estimating  very  much  smaller  quantities  of  carbon  monoxide 
accurately  to  within  less  than  0*01%.  The  latter  apparatus  is 
varied  slightly  according  as  it  is  to  be  used  in  safety  pits  or  in 
“naked-light”  pits  or  other  places.  T.  H.  P. 

Rapid  Organic  Combustions  of  Substances  containing 
Nitrogen.  Harry  L.  Fisher  and  A.  H.  Wright  (J.  Arner.  Ghent. 
Soc.y  1918,  40,  868 — 869).- — Reimer  (A.,  1915,  ii,  578)  has  used 
cerium  dioxide  as  a  catalyst  in  the  combustion  of  organic  sub¬ 
stances;  cupric  oxide  is  also  employed,  and,  by  the  addition  of 
lead  peroxide  and  minium,  carbon  and  hydrogen  can  be  estimated 
in  substances  containing  nitrogen.  To  prevent  formation  of  cupric 
nitrate,  the  layer  of  cupric  oxide  must  be  maintained  at  a  dull  red 
heat ;  the  lead  peroxide— minium  mixture  is  placed  in  the  combus¬ 
tion  tube  about  5  cm.  beyond  the  cupric  oxide,  and  is  heated  at 
300 — -320°.  Several  successive  combustions  may  then  be  made  in 
the  same  tube  without  changing  the  cupric  oxide.  W.  P.  S. 

Methods  of  Water  Analysis.  Atilio  A.  Bado,  Victor  J. 
Bernaola,  Aurelio  F.  Mazza,  and  Leopoldo  Das  so  (Ob  rax 
Sanitarian  <le  la  Nacion ,  Buenos  Aires ,  1918,  98  pp.). — A  mono¬ 
graph  giving  a  detailed  account  of  the  chemical  and  microbio¬ 
logical  analytical  methods  in  use  in  the  Laboratorio  de  Analisis 
de  Aguas  y  Ensayos  de  Materiales  de  las  Obras  Sanitarias  de  la 
Nacion  of  Buenos  Aires  for  the  examination  of  potable  waters. 

W.  S.  M. 

Rapid  Method  of  Reduction  of  Potassium  Platinichloride. 

Horsch  ( Compt .  rend.,  1919,  168,  167 — 169).— In  the  estimation 
of  potassium,  the  precipitate  of  potassium  platinichloride,  after 
being  well  washed  with  80%  alcohol,  is  dissolved  in  boiling  water 
and  the  solution  transferred  to  a  weighed  platinum  crucible.  Two 
to  three  c.c.  of  alcohol  are  added,  and  the  whole  heated  on  a  rapidly 
boiling  water-bath  for  twenty-five  minutes,  after  which  a  few  more 
drops  of  alcohol  are  added  and  the  heating  continued  for  five 
minutes.  In  this  way,  the  platinum  is  deposited  gradually  and  uni¬ 
formly  on  the  interior  surface  of  the  crucible,  and  is  quite  adherent. 
The  liquid  is  poured  out,  the  deposit  washed  with  water,  and  the 
crucible  is  dried,  ignited,  and  weighed.  During  the  ignition,  the 
deposit  turns  from  black  to  a  shiny,  metallic  appearance,  and 
remains  adherent.  For  the  process,  it  is  essential  to  use  a  platinum 
crucible,  as  the  reduction  only  takes  place  in  the  presence  of 
platinum,  and  the  concentration  of  the  potassium  platinichloride 
solution  must  not  exceed  0*25 — 0*30%.  W.  G. 
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Gravimetric  Analysis.  IX.— XI.  Estimation  of  Calcium 
in  the  Presence  of  Phosphoric,  Arsenic,  and  Boric  Acids. 

L.  W.  Winkler  ( Zeitsch .  angew.  Ghent.  7  1919,  32,  i,  24). — 
Calcium  is  precipitated  quantitatively  as  oxalate  in  solutions  con¬ 
taining  phosphoric,  arsenic,  and  boric  acids  provided  the  solution 
is  hot  and  that  acetic  acid  and  ammonium  chloride  are  present. 
The  following  procedure  is  recommended.  About  50  c.c.  of  solu¬ 
tion,  containing  not  more  than  0T  gram  of  calcium,  are  made 
slightly  alkaline  by  the  addition  of  ammonia,  drop  by  drop.  The 
solution  is  diluted  to  100  c.c.,  and  3  grams  of  ammonium  chloride 
added  and  allowed  to  dissolve;  the  solution  is  then  acidified 
with  10  c.c.  of  A-acetic  acid,  and  the  calcium  is  precipitated  as 
oxalate  as  prescribed  for  the  pure  solution.  The  last  traces  of 
precipitate  may  be  removed  from  the  beaker  by  means  of  a  little 
pure  methyl  or  ethyl  alcohol,  which  is  then  poured  on  to  the  edges 
of  the  filter  so  as  to  wash  them.  The  result  may  be  corrected  by 
a  blank  using  a  pure  calcium  salt.  If  a  considerable  portion  of 
arsenic  or  phosphoric  acid  is  present,  a  double  precipitation  is 
desirable,  the  first  precipitate  being  allowed  to  remain  overnight, 
collected,  washed  with  ammonium  oxalate  solution,  ignited,  the 
residue  dissolved  in  hydrochloric  acid,  and  the  calcium  oxalate  re- 
precipitated  as  before.  A.  B.  S. 

Rapid  Estimation  of  Lead  in  Brass  and  Alloys.  G.  H. 

Hodgson  (Ghent.  News ,  1919,  118,  37 — 38). — A  gravimetric  and 
a  volumetric  method  for  the  rapid  estimation  of  lead  in  brass  and 
similar  alloys  are  described.  The  gravimetric  method  consists  in 
precipitation  of  the  lead  as  chromate  from  an  acetic  acid  solution, 
conversion  into  sulphate,  and  finally  weighing  as  molybdate.  Five 
grams  of  the  alloy  are  dissolved  in  25  c.c.  of  nitric  acid  (D  1*4), 
the  solution  diluted  with  200  c.c.  of  water,  and  sufficient  aqueous 
ammonia  (20  c.c.,  D  0*880)  added  to  precipitate  all  the  copper. 
Sufficient  80%  acetic  acid  is  then  added  to  produce  a  clear,  slightly 
acid  solution,  and  10  c.c.  of  3%  potassium  dichromate  are  added, 
the  mixture  shaken,  and  kept  for  one  hour.  The  precipitated  lead 
chromate  is  filtered  on  a  paper  pulp  pad  and  washed  to  remove 
the  copper;  hot  douches  of  30%  sulphuric  acid  are  poured  on  to 
the  pad  until  the  precipitate  is  entirely  white.  The  sulphate  is 
then  washed  with  water.  The  lead  sulphate,  is  now  dissolved  by 
pouring  about  40  c.c.  of  hot  ammonium  acetate  solution  contain¬ 
ing  acetic  acid  through  the  filter.  The  solution  is  raised  to  the 
boiling  point  and  treated  with  ammonium  molybdate.  The  pre¬ 
cipitate  is  allowed  to  settle,  filtered  through  an  ashless  paper  pad, 
washed  with  water  containing  a  little  ammonium  acetate,  ignited, 
and  weighed  as  lead  molybdate.  The  whole  process  may  be  com¬ 
pleted  in  four  hours.  The  volumetric  process  consists  in  precipita¬ 
tion  of  the  lead  as  chromate,  as  described  above;  the  chromate  pre¬ 
cipitate  is  washed  with  water  and  warm  dilute  acetic  acid  (5%) 
until  free  from  copper  and  the  excess  of  potassium  chromate.  The 
chromate  is  dissolved  by  pouring  1 : 4  hydrochloric  acid  on  to  the 
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precipitate,  and  the  pad  finally  .  washed  with  water  to  wash  all 
chromic  acid  through.  The  free  chromic  acid  may  be  estimated 
by  titration  with  N  j  10-ferrous  ammonium  sulphate  solution  or  by 
adding  10  c.c.  of  10%  potassium  iodide  solution  and  titrating  the 
liberated  iodine  with  IV  /  10-sodium  thiosulphate  solution.  The 
whole  process  may  be  carried  out  in  two  hours.  Both  methods 
have  been  compared  with  the  gravimetric  sulphate  method,  and 
found  to  give  results  in  excellent  agreement  with  those  obtained' 
by  the  better  known  method.  J.  F.  S. 

Unification  of  Methods  for  the  Analysis  of  Cast  Iron  and 
Steel.  A.  Marinot  {Ann.  Ghim.  anal.,  1919,  [ii],  1,  5 — 10). — The 
following  methods  are  suggested  as  being  trustworthy.  Total 
carbon  may  be  estimated  by  Wiborg’s  method  (combustion  with 
sulphuric  acid  and  chromic  acid),  by  the  ordinary  method  of  com¬ 
bustion,  or  by  the  method  described  by  Mahler  and  Goutal  (A., 
1912,  ii,  807),  Manganese  is  estimated  by  Traver's  method  (A., 
1917,  ii,  511),  and  phosphorus  by  the  molybdate  method.  Sulphur 
is  liberated  as  hydrogen  sulphide  in  an  atmosphere  of  carbon 
dioxide,  collected  in  zinc  acetate  solution,  and  estimated  iodo- 
metrically.  Arsenic  is  also  estimated  iodometrically  after  distilla¬ 
tion.  [See,  further,  J.  Hoc.  C hem.  Ind March.]  W.  P.  S. 

Direct  Estimation  of  combined  Ferric  Oxide  in  Silicates 
Insoluble  in  Acids.  O.  Hackl  ( Ghem .  Zeit.,  1919,  43,  9). — 
KnechVs  volumetric  method  of  estimating  ferric  salts  by  titration 
with  titanous  chloride,  using  potassium  thiocyanate  as  indicator, 
is  not  directly  applicable  to  silicates  which  have  been  decomposed 
with  hydrofluoric  acid.  The  influence  of  a  small  amount  of  this 
acid  in  preventing  the  appearance  of  the  colour  reaction  with  thio¬ 
cyanate  may  be  obviated  by  dissolving  boric  acid  in  the  solution. 
This  also  restores  the  colour  of  ferric  thiocyanate  which  has  been 
destroyed  by  hydrofluoric  acid ;  or  methylene-blue,  the  colour  of 
which  is  not  affected  by  traces  of  hydrofluoric  acid,  may  be  used  as 
indicator  in  place  of  potassium  thiocyanate.  C.  A.  M. 

Estimation  of  Molybdenum.  Kuno  Wolf  (Zeitsch.  ctncjew, 
Ghem.,  1918,  31,  i,  140). — When  molybdenum  is  separated  as  its 
sulphide,  and  the  latter  then  converted  by  ignition  into  molyb¬ 
denum  trioxide  and  weighed,  the  temperature  during  the  ignition 
should  not  exceed  425°.  The  conversion  of  the  sulphide  into  tri¬ 
oxide  is  complete  at  400°;  no  further  change  takes  place  between 
400°  and  450°,  but  above  450°  the  trioxide  sublimes.  The  correct 
temperature  (400 — 425°)  is  most  readily  attained  by  using  an 
electric  furnace.  W.  P.  S. 

Emanation  Method  of  Estimating*  Thorium.  G.  H, 

Cartledge  (/.  Amer.  Ghem .  Hoc.,  1919,  41,  42 — 50) . — It  is  shown 
by  circulating  a  current  of  air  through  a  thorium  solution 
and  an  ionisation  chamber  until  the  activity  has  become  constant 
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that  the  thorium  content  of  any  substance,  which  can  be  dis¬ 
solved  completely,  may  be  estimated  with  an  error  which  is  not 
greater  than  1*5%.  In  making  the  determination,  it  is  advisable 
to  draw  air  through  the  solution  for  some  minutes,  before  connect¬ 
ing  to  the  ionisation  chamber,  for  the  purpose  of  removing  any 
radium  emanation  which  may  be  present.  It  is  also  essential  that 
the  dimensions  of  the  apparatus  used  should  be  the  same  in  all 
experiments  and  that  the  temperature  should  be  as  nearly  as 
possible  the  same.  The  method  has  been  tested  with  a  specimen 
of  monazite  sand,  and  it  is  found  by  this  method  that  8*61%  of 
thorium  oxide  is  present,  whereas  the  gravimetric  analysis  indicates 
8-57%.  Details  are  given  of  a  method  of  preparing  a  solution  of 
monazite  for  this  analysis.  Two  notes  on  the  gravimetric  analysis 
of  monazite  are  appended  to  the  paper.  Carney  and  Campbell 
(A.,  1914,  ii,  583)  use  ammonium  perchlorate  and  sulphuric  acid 
for  the  destruction  of  the  filter  paper  and  the  conversion  of  thorium 
pyrophosphate  into  thorium  sulphate.  This  process  may  be  carried 
out  in  one-half  the  time  by  using  sulphuric  acid  and  fuming  nitric 
acid  (D  1*53)  instead.  It  is  shown  that  the  practice  of  using  a 
slightly  turbid,  unfiltered  solution  of  monazite  in  the  analysis  leads 
to  high  thorium  results,  since  the  titanium  oxide  is  weighed  along 
with  the  thorium.  J.  F.  S. 

Estimation  of  Gold,  especially  in  Animal  Tissues. 

Sidney  M.  Cadwell  and  Gladys  Leavell  (J .  Amc?\  Ghent. 
Sac.,  1919,  41,  1—12).- — With  the  object  of  finding  a  method  cap¬ 
able  of  estimating  the  amount  of  gold  present  in  tissues,  the  authors 
have  investigated  the  methods  available  for  the  estimation  of  gold, 
and  have  devised  a  method  which,  with  a  maximum  error  of 
O' 05  mg.,  is  capable  of  estimating  amounts  of  gold  of  3*0  mg.  and 
less.  This  method  was  required  in  connexion  with  the  gold  salt 
treatment  of  tuberculosis,  and  consists  in  placing  10  grams  of  fresh 
tissue  in  a  300  e.c.  Kjeldahl  flask,  adding  10  c.c.  each  of  concen¬ 
trated  sulphuric  and  nitric  acids,  and  digesting  over  a  free  flame 
until  the  cooled  solution  is  colourless.  Air  is  then  blown  into  the 
flask,  and  the  mixture  again  heated  until  the  volume  of  solution 
is  reduced  to  2  c.c.  *  this  procedure  removes  most  of  the  sulphuric 
acid.  One  c.c.  each  of  hydrochloric  and  nitric  acids  is  then  added 
and  the  mixture  boiled  for  a  few  minutes,  and  then  a  further  c.c. 
of  hydrochloric  acid  added.  The  solution  is  cooled,  diluted  with 
5  c.c.  of  water,  and  concentrated  ammonium  hydroxide  added  until 
the  colour  is  discharged,  and  then  an  excess  of  2  c.c.  The  mixture 
is  boiled,  and  the  white  precipitate  which  forms  at  this  point  dis¬ 
solved  by  adding  5  c.c.  of  concentrated  hydrochloric  acid  and  boil¬ 
ing  for  three  minutes.  The  solution  is  filtered  through  asbestos 
on  an  alundum  plate,  and  the  filtrate  treated  with  ammonium 
hydroxide  until  it  smells  distinctly  of  ammonia.  The  volume  of 
the  solution  should  be  now  about  40  c.c.;  1*1  c.c.  of  85%  phosphoric 
acid  and  0*75  gram  of  disodium  hydrogen  phosphate  are  added, 
and  the  solution  electrolysed.  A  rotating  anode  and  a  cathode  of 
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platinum  sheet  are  used.  The  difference  of  electrode  potential 
should  be  0*9 — 1*2  volts,  and  the  most  efficient  temperature  is  60°. 
The  method  has  been  slightly  modified  to  allow  of  its  use  for  larger 
quantities  of  gold.  By  the  addition  of  6  grams  of  ammonium 
chloride  to  prevent  precipitation,  30  to  40  mg.  of  gold  can  be 
electrolysed  at  60°,  with  a  voltage  of  less  than  O' 6  volt  for  the  first 
thirty  to  forty-five  minutes  and  below  1*3  volts  for  the  remainder 
of  the  time,  complete  deposition  usually  requiring  one  and  a-half 
hours.  Under  the  conditions  stated,  gold  can  be  completely 
separated  from  equivalent  amounts  of  copper  and  iron,  but  the 
time  required  for  electrolysis  is  greater  than  when  these  substances 
are  not  present.  It  makes  very  little  difference  whether  the  electro¬ 
lysed  solution  is  neutral  or  much  more  acid  than  stated  above. 
The  average  time  required  for  carrying  out  a  complete  analysis  of 
gold  by  this  method  is  less  than  two  hours.  J.  F.  S. 

Quantitative  Estimation  of  Sugar.  A  New  Apparatus  for 
the  Estimation  of  Sugar  in  Urine.  H.  Citron  (Munch,  nied. 
Woch.j  1918,  65,  1053;  from  Chem.  Zentr.,  1918,  ii,  869). — The 
author  describes  a  simple  apparatus  for  the  estimation  of  sugar  in 
urine  according  to  Bang’s  method.  H.  W. 

Quantitative  Colorimetric  Estimation  of  Pentosans  in 
Meal.  G.  Testoni  (Staz.  sper.  agr.  Ital 1917,  50,  97 — 108  ;  from 
Chem .  Zentr .,  1918,  ii,  865 — 866). — -The  method  of  Tollens  and 
Krueger  gives  high  results,  because  the  starch  is  slowly  but  con¬ 
tinuously  converted  into  furfuraldehyde.  Sucrose,  maltose,  and 
dextrose  when  heated  with  hydrochloric  acid  of  the  prescribed  con¬ 
centration  also  yield  distillates  from  which  phloroglucides  are 
obtained.  The  hexoses,  starch,  and  cellulose  cause  incorrect  results 
in  the  estimation  of  methylpentosans,  since,  when  treated  with 
dilute  mineral  acid,  they  give,  as  intermediate  product,  (o-hydroxy- 
methylfurfuraldehyde,  which  yields  a  phloroglucide,  m.  p.  95°, 
soluble  in  alcohol. 

The  author  has  therefore  endeavoured  to  find  a  process  by  which 
the  pentosans  can  be  converted  into  pentoses  easily  identified  by 
colour  reactions,  whilst  the  other  constituents  of  the  meal  are 
not  attacked  in  a  vitiating  manner.  The  most  suitable  reagent 
is  a  mixture  of  acetic  acid  (90  c.c.)  and  concentrated  hydrochloric 
acid  (D  1*19,  10  c.c.)  at  45 — 50°.  On  addition  of  O' 25%  phloro- 
glucinol  to  this  mixture,  a  red  solution  is  obtained,  which  remains 
clear  even  when  diluted  with  one  hundred  times  its  volume  of 
water,  and  has  well-marked  absorption  bands  in  the  red,  yellow, 
and  blue.  Different  varieties  of  starch,  dextrins,  and  different, 
sugars  have  no  influence  on  the  reaction,  whilst  pentoses  alone  and 
in  artificial  mixtures  are  quantitatively  found.  The  pentosans, 
even  those  contained  in  clover,  are  completely  hydrolysed  when 
heated  for  forty-five  minutes  with  the  reagent.  H.  W. 

Action  of  Potassium  Cyanide  on  Ammoniacal  Copper 
Sulphate  and  its  Application  to  the  Estimation  of  Hydro¬ 
cyanic  Acid  and  Copper.  L.  Jennesseaux  (Ann.  Chim.  anal., 
1919,  [ii],  1,  15 — 20). — Lassaigne’s  test  for  hydrocyanic  acid  (form- 
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ation  of  a  white  precipitate  when  a  cyanide  solution  is  treated 
with  a  drop  of  copper  sulphate  solution,  then  with  sodium  hydr¬ 
oxide  solution,  and  the  mixture  acidified  with  sulphuric  acid)  may 
be  rendered  more  sensitive  if  the  copper  sulphate  solution  is  first 
treated  with  sodium  hydrogen  sulphite  in  quantity  sufficient  to 
change  the  colour  from  blue  to  green.  When  potassium  cyanide 
solution  is  added  to  ammoniacal  copper  sulphate  solution,  a  crystal¬ 
line  precipitate  forms  having  the  composition 

2Cu2(CN)2,Cu(CN)2,4NH3. 

Further  addition  of  cyanide  then  causes  the  solution  to  become 
colourless,  and  the  precipitate  dissolves.  This  point  is  reached 
when  a  definite  proportion  of  cyanide  has  been  added,  and  the 
reaction  may  be  used  for  the  estimation  of  hydrocyanic  acid,  and, 
conversely,  of  copper.  The  copper  sulphate  solution  used  should 
contain  4*99  grams  of  the  crystallised  salt  per  100  c.c.,  and  this 
solution  is  mixed  with  80  c.c.  of  N  j  1-ammonia  and  20  c.c.  of  water; 
10  c.c.  of  the  mixture  is  a  convenient  quantity  to  take  for  an 
estimation.  [See,  further,  J.  Soc.  Chem.  Ind.7  1919,  March.] 

W.  P.  S. 

Opium  Analysis-  D.  B.  Dott  (Pharm.  1918,  101,  318). — 
The  author  deals  with  certain  criticisms  by  Annett  and  Singh  (A., 
1918,  ii,  279)  on  the  British  Pharmacopoeia  method  for  the  assay 
of  opium  by  the  lime-water  process.  Whatever  may  be  the  solvent 
influence  of  codeine  on  morphine  in  aqueous  solution,  the  condi¬ 
tions  of  the  assay  process  are  entirely  different,  in  that  sufficient 
ether  is  added  to  hold  in  solution  all  the  codeine  possibly  present. 
Moreover,  the  author  has  checked  the  alternative  method  proposed 
(Joe.  cit.),  consisting  in  shaking  the  lime-water  solution  of  the 
alkaloids  with  toluene  to  remove  the  codeine  before  precipitating 
the  morphine  by  the  official  process.  This  alternative  method 
(using  benzene  instead  of  toluene)  gave  a  morphine  precipitate 
heavier  in  weight  and  showing  a  higher  titration  value,  but 
obviously  less  pure  than  the  morphine  prepared  by  the  standard 
method.  When  the  impurities  were  removed  by  washing  with 
80%  alcohol  saturated  with  morphine,  the  morphine  prepared  by 
the  new  process  was  no  more  than  that  prepared  by  the  Pharma¬ 
copoeia  process,  and  there  is  no  reason  for  altering  the  latter  in  the 
direction  indicated  by  Annett  and  Singh.  J.  F.  B. 

Separation  and  Estimation  of  Uric  Acid  and  other 
Purines  in  Urine.  F.  Telle  (Bull.  Sci.  Pharmacol 1918,  25, 
208—211  ;  from  Chem,.  Zentr.y  1918,  ii,  770).- — The  uric  acid  is  pre¬ 
cipitated  by  the  addition  of  solid  ammonium  chloride  and  ammonia 
to  the  acid  urine,  and,  after  collecting  on  a  small  filter,  estimated 
by  titration  with  permanganate  in  the  presence  of  sulphuric  acid. 
The  purines  in  the  filtrate  are  estimated  by  Deniges’s  method. 

H.  W.  B. 

Quick  Estimation  of  Albumin  (in  Urine).  A.  Simon  and 

C.  Pagel  (Bull.  Sci.  Pharmacol .,  1918,  25,  204 — 208;  from  Chem,. 
Zentr .,  1918,  ii,  767). — The  urine  is  treated  with  saturated  sodium 
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sulphate  solution  and  two  or  three  drops  of  acetic  acid,  and  is  then 
heated  until  the  albumin  separates  in  flocks.  By  means  of  the 
diaphanometer  described  in  the  original  paper,  the  height  of  the 
liquid  is  determined  at  which  a  line  drawTn  on  the  bottom  of  the 
vessel  is  no  longer  discernible.  The  amount  of  albumin  in  the  urine 
can  then  be  read  off  from  the  accompanying  table.  H.  W.  B. 

Estimation  of  Urobilin  in  Urine.  S.  Marcussen  and  Svend 
Hansen  (/.  Biol.  Chem .,  1918,  36,  381 — 389). — The  presence  of 
urobilin  in  urine  may  be  readily  detected  by  the  following  modifi¬ 
cation  of  Schlesinger’s  test.  One  gram  of  zinc  acetate  is  weighed 
into  a  test-tube,  and  10  c.c.  of  absolute  alcohol  are  then  added; 
10  c.c.  of  the  urine  are  placed  in  another  test-tube,  to  which  are 
added  three  drops  of  a  5%  alcoholic  solution  of  iodine.  The  con¬ 
tents  of  the  two  test-tubes  are  then  mixed  by  repeated  decantations 
until  all  the  zinc  acetate  has  dissolved.  After  filtering  off  the 
precipitate,  the  filtrate  is  found  to  be  fluorescent  if  urobilin  or 
urobilinogen  was  originally  present  in  the  urine. 

By  diluting  the  urine  until  fluorescence  is  no  longer  obtainable, 
a  rough  idea  is  furnished  of  the  quantitative  relationship  of  the 
urobilin.  H.  W.  B. 

The  Estimation  of  the  Nuclein  Content  of  Yeast. 

C.  A.  Lubsen  (. Pharm .  Weekblad ,  1918,  55,  (50),  1625—1628).— 
The  hydrolysis  of  nucleoproteins  by  hydrochloric  acid-pepsin  solu¬ 
tions  yields  soluble  albumins  and  an  insoluble  residue  of  nucleins; 
the  latter  contain  4 — 7%  of  phosphoric  acid,  representing  the  whole 
of  the  phosphorus  present  in  the  nucleoprotein.  Further  hydro¬ 
lysis,  for  example,  by  trypsin,  yields  another  albumin  group, 
together  with  a  nucleic  acid.  In  analysing  foodstuffs  for  nuclein 
content,  Jebbink  employs  the  pepsin-hydrochloric  acid  hydrolysis, 
using  a  solution  containing  024%  HC1,  and  determines  the  phos¬ 
phorus  in  the  insoluble  residue  of  nuclein,  using  this  as  a  measure 
of  the  nuclein  content.  Grijns  criticises  this  method  on  the  ground 
that  so  strong  a  solution  of  hydrochloric  acid  would  cause  further 
hydrolysis  of  the  nuclein  to  the  soluble  nucleic  acid,  thus  leading 
to  low  results. 

The  author  has  examined  the  question  by  carrying  out  experi¬ 
ments  with  yeast,  using  pepsin— hydrochloric  acid  solutions  con¬ 
taining  various  proportions  of  hydrogen  chloride.  He  finds  that 
the  weak  solution  (0-1%  HC1)  recommended  by  Grijns  gives  low 
results,  owing  to  the  slowness  of  the  hydrolysis,  whereas  Jebbink’s 
solution  (0*24%  HC1),  and  even  stronger  solutions  (0*35%  HC1),  gives 
accurate  results.  It  is  therefore  clear  that  the  nucleins  are  not 
further  hydrolysed  by  acid  solutions  of  this  strength,  and  Grijns’s 
contention  appears  to  have  been  wrongly  based  on  the  assumption 
that  hydrolysis  proceeded  to  the  soluble  nucleic  acids.  S.  I.  L. 
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Reversal  of  Spectrum  Lines  Produced  by  a  Spark  under 
Water.  Toshikazu  Mashimo  {Mem.  Coll.  Sci.  Kyoto.  Imp.  Univ ., 
1918,  3,  73 — 79). — The  spectra  of  aluminium,  zinc,  cadmium,  and 
mercury,  produced  by  sparking  between  poles  of  these  metals  under 
water,  have  been  examined  down  to  A  — 1850  pp.  It  is  shown  that 
certain  of  the  lines  are  reversed  by  this  process;  in  the  case  of 
aluminium  the  lines  AA  1930,  1935,  2205,  2210,  2263,  2268,  2367, 
2378,  2567,  2575,  2653,  2661,  3082,  3093,  and  39Upp  are  reversed. 
With  zinc  the  lines  AA2026,  2062,  2087,  2097,  2102,  2105,  2139, 
2288,  and  2832  (  ?)  suffer  reversal.  Cadmium  gives  the  lines  XX  2144, 
2288,  3069,  and  3095  pp  reversed,  whilst  in  the  case  of  mercury 
the  lines  XX  2482  and  2537  pp  are  reversed.  J.  F.  S. 

Effect  of  an  Electric  Field  on  the  Spectrum  Lines  of 
Helium.  II.  Toshio  Tak amine  and  Noboru  Kokubu  (Mem.  Coll. 
Sci.  Kyoto.  Imp .  Univ.,  1918,  3,  81 — 92.  Compare  A.,  1917,  ii,  401). 

- — Making  use  of  Lo  Surdo’s  method,  the  effect  of  electric  fields 
(3000 — 70,000  volt  per  cm.)  on  the  helium  lines  AA  4169,  4144, 
4026,  4009,  3965,  3868,  3830,  3820,  3614,  3448,  and  2945  has  been 
examined  and  the  results  compared  with  those  of  Stark,  Brunetti, 
and  Koch.  It  is  shown  that  helium  lines  are  effected  in  three  ways 
by  an  electric  field,  (1)  symmetrical  resolution  (A  4686),  (ii)  non- 
symmetrical  resolution  (diffuse  series  of  lines  of  helium  and  par- 
helium),  (iii)  one-sided  displacement  (principal  series  lines  and 
sharp  series  lines  of  helium  and  parhelium).  In  the  last-named  case 
only  the  lines  belonging  to  the  principal  series  of  parhelium  are 
displaced  toward  the  violet,  whilst  the  other  three  series  lines  are 
displaced  toward  the  red.  Diffuse  series  lines  are  usually  accom¬ 
panied  by  an  isolated  component  on  the  violet  side,  the  starting 
point  of  which  approaches  more  nearly  to  the  initial  line  as  the  term 
number  increases.  The  line  A  3830,  the  position  of  which  was  cal¬ 
culated  by  Koch,  but  not  observed  by  him,  appears  in  the  photo¬ 
graphs  of  some  of  the  present  experiments.  Two  lines,  A  2804  and 
2482  A.U.,  which  are  probably  due  to  mercury,  were  also  found  to 
be  displaced  slightly  towards  the  red  in  an  electric  field.  J.  F.  S. 

Investigation  of  Extreme  Ultra-violet  Spectra,  with  a 
Vacuum-grating  Spectrograph.  J.  C.  McLennan  and  R.  J. 
Lang  ( Proc .  Roy.  Soc.,  1919,  [A],  95,  258 — 273). — A  preliminary 
paper,  in  which  a  full  description  of  a  vacuum-grating  spectrograph 
designed  and  made  by  the  Adam  Hilger  Company  is  given.  The 
theory  of  the  concave  grating  is  developed,  and  the  experimental 
details  for  determining  wave-lengths  by  means  of  this  instrument 
are  described.  A  short  summary  of  the  previous  work  in  the 
extreme  ultra-violet  region  precedes  a  description  of  the  various 
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types  of  arcs  used  in  the  present  examination  of  the  extreme  ultra¬ 
violet  spectra  of  mercury,  copper,  iron,  and  carbon.  The  spectra 
were  photographed  on  Schumann  plates  made  by  Hilger,  and  the 
wave-lengths  are  measured  to  within  one  Angstrom  unit.  In  the 
case  of  mercury  nine  lines  appear  in  the  photograph,  lying  between 
A  =  2054  A.U.  and  A  =  1435  A.U. ;  with  copper  thirteen  lines  appear 
between  A  =  2243  A.U.  and  A  =  1925  A.U. ;  in  the  case  of  iron 
twenty-seven  lines  are  found  between  A  =  2027  A.U.  and  A  =  1427 
A.U. ;  carbon  shows  twenty-eight  lines  between  A  =  2023  A.U.  and 
584  A.U.  Photographs  of  all  the  spectra  are  reproduced  in  the 
paper.  J.  F.  S. 

Emission  and  Absorption  in  the  Infra-red  Spectra  of 
Mercury,  Zinc,  and  Cadmium.  Baymond  C.  Dearle  ( Proc . 
Roy.  Soc.,  1919,  [A],  95,  280 — 299).— The  absorption  spectra  of 
mercury,  zinc,  and  cadmium  have  been  measured  in  the  infra-red 
region;  for  the  region  up  to  8500  A.  the  spectrum  was  photo¬ 
graphed,  whilst  above  this  wave-length  a  linear  thermopile  and 
galvanometer  were  used.  The  light  was  obtained  from  a  mercury 
amalgam  lamp  of  the  Heraeus  type;  the  amalgam  consisted  of  60% 
mercury,  20%  lead,  20%  bismuth,  \%  zinc,  and  ^%  cadmium.  In 
some  cases  an  arc  of  the  metal  in  a  vacuum  was  employed.  For  the 
energy  measurements  a  100  volt  Nernst  glower  was  used.  In  the 
case  of  mercury  absorption  bands  A  =  1*014  jx,  1*038  y,  1*065 /x, 
1*089  /x,  1*129  /j.,  1*160  ji,  1*207  /x,  and  1*359  jx  were  observed.  Energy 
measurements  were  made  in  the  region  1*2 — 1*5  n,  the  only  absorp¬ 
tion  band  observed  lying  at  A  =  1*359  y.  No  absorption  was  shown 
in  the  case  of  the  energy  measurements  of  zinc  until  the  tempera¬ 
ture  had  been  raised  to  275°.  At  this  temperature  absorption  was 
observed  at  A  =  1*105;  in  the  longer  wave-lengths  evidence  was  more 
difficult  to  obtain,  but  indications  of  absorption  were  obtained  at 
AA  1*379  jx ,  1*41  /Xj  1*57  jx,  and  1*65  y.  With  cadmium  vapour 
absorption  was  found  at  A=  1*040 /x,  which  is  the  first  line  of  the 
series  v~  (2*5$)  —  (m,P) ;  a  second  strong  absorption  band  occurs  at 
A  =  1*503  /x,  whilst  less  marked  absorption  occurs  at  AA  =  1*129 /x, 
1*395  ^tx,  1*4475 /x,  1*522 /x,  and  1*563  jx.  By  the  photographic 
method  a  line  was  observed  at  6977*4  A.  in  one  series  of  experi¬ 
ments,  but  this  line  could  not  be  reproduced.  Some  absorption 
experiments  were  carried  out  with  a  quartz  cell  containing  cadmium 
iodide ;  it  was  found  that  there  was  no  absorption  in  the  visible  and 
ultra-violet  regions  at  comparatively  low  temperatures,  but  with 
increased  temperature  a  broad  band  was  observed  which  extended 
from  the  limit  of  the  ultra-violet  end  of  the  spectrum  up  to  a  wave¬ 
length  of  about  A  =  4000  A.  Attempts  to  resolve  this  band  failed. 
In  the  longer  wave-lengths  no  absorption  was  visible  at  wave-lengths 
characteristic  of  the  cadmium  spectrum.  Energy  measurements 
made  in  the  long  wave-length  region  above  A  =  l*0/x  showed  the 
presence  of  an  absorption  band  at  A  =  1‘Q40  when  the  temperature 
of  the  cell  was  above  that  necessary  for  dissociation.  The  emission 
and  absorption  curves  obtained  by  bombarding  mercury  vapour 
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with  electrons  with  the  object  of  producing  the  single  line  spectra 
are  given.  J.  F.  S. 

Characteristic  Ultra-red  Vibrations  of  Diatomic  Crystals. 

M.  Born  ( Physikal .  Zeitsch .,  1918,  19,  539 — 548).- — A  mathemati¬ 
cal  paper,  in  which  the  relationship  between  the  constants  of  a 
diatomic  regular  crystal  grating  is  considered.  The  influence  of 
electrons  on  the  index  of  refraction  in  the  ultra-red  is  also  con¬ 
sidered  mathematically.  The  results  obtained  are  applied  to 
crystals  of  rock  salt,  sylvine,  potassium  bromide,  potassium  iodide, 
pyrites,  fluorspar,  and  sodium  chlorate.  J.  F.  S. 

Absorption  Spectra  and  the  Ionisation  Potentials  of 
Calcium,  Strontium,  and  Barium.  J.  C.  McLennan  and 
J.  F.  T.  Young  (. Proc .  Roy.  Soc .,  1919,  [A],  95,  273— 279).— The 
absorption  spectra  of  calcium,  strontium,  and  barium  have  been 
determined,  and  from  the  values  of  the  wave-lengths  the  ionisation 
potential  of  these  elements  calculated.  In  the  case  of  calcium  a 
hollow  carbon  filled  with  metallic  calcium  was  used,  and  it  was 
observed  that  the  reversals  were  confined  entirely  to  those  wave¬ 
lengths  which  were  members  of  the  series  v=(l *5,£)  —  (ra,P) ;  as 
given  by  Lorenser  (Inaug.  Diss.)  these  are : 

m  —  2.  3.  4.  5.  6.  7. 

A  =  4226-91  2721-77  3298-66  2275-60  2200-8  2151-00 

m  =  8.  9.  10.  11. 

A  =  2118-99  2097-8  2083-2  2072-8 

In  the  case  of  strontium  the  sulphide  was  employed  instead  of  the 
metal,  and  the  wave-lengths  for  v—(l '5,S)  —  (?n,P)  also  accord  with 
those  of  Lorenser.  The  following  were  found : 

m  =  2.  3.  4.  5.  6. 

A  =  4607-52  2931-98  2569*60  2428-16  2354-40 

m  —  7.  8.  9.  10.  11. 

A  =  2307*5  2275-5  2253-5  2237-4  2226-0 

In  the  case  of  barium  the  oxide  was  used,  and  by  noting  the 
reversals  nine  members  of  the  series  v  =  (l’5£)  —  (myP)  were  ob¬ 
tained  ;  these  are : 

m=  2.  3.  4.  5.  6. 

A  =  5535  3275  2845  2597  2542 

v  =  10864-6  30534-4  35149-4  38502-1  39339*1 

m  -  7.  8.  9.  10. 

A  =  2498  2470  2455  2441 

*  =  40032  40486  40733*2  40966-8 

From  the  limiting  frequencies  of  the  single  series  of  the  spectra 
the  following  ionisation  potentials  of  the  vapours  have  been 
calculated:  mercury,  10*45  volts;  zinc,  9*4  volts;  cadmium,  9*0 
volts;  magnesium,  7*65  volts;  calcium,  6*12  volts;,  strontium,  5*7 
volts;  and  barium,  5*21  volts.  J.  F.  S. 
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Changes  in  Spectrum  Intensity  and  Weakening  of  the 
Iodine  Fluorescence  by  means  of  a  Magnetic  Field.  W. 

Steubing  {Ann.  Physik,  1919,  [iv],  58,  55 — 104). — In  a  previous 
note  (Verb.  dent,  physikal.  Ges.,  1913,  1181)  it  was  shown  that 
when  fluorescent  iodine  vapour  is  brought  between  the  poles  of  a 
powerful  electric  magnet,  the  intensity  of  the  fluorescent  light 
is  greatly  diminished.  The  present  paper  deals  with  the  investiga¬ 
tion  of  this  phenomenon.  The  light  changes  have  been  investigated 
spectrophotometrically  and  spectrographically,  and  a  series  of 
energy  measurements  have  also  been  made.  It  is  shown  that  it 
has  been  impossible  to  attribute  the  weakening  of  the  iodine 
fluorescence  to  any  definite  cause,  but  that  it  depends  on  the  action 
of  a  magnetic  field  on  the  electron  vibrations  which  give  rise  to  the 
emission  of  a  band  spectrum.  The  effect  is  greater  with  the  higher 
frequencies  than  with  the  lower,  and,  further,  the  magnetic  field 
has  a  more  pronounced  action  the  greater  the  vibration  amplitude 
during  the  emission.  The  present  phenomenon,  therefore,  has 
nothing  in  common  with  other  processes  which  diminish  or  destroy 
fluorescence.  The  magnetic  action  has  little  to  do  with  the  actual 
fluorescence,  and  the  same  effect  is  to  be  expected  if  the  same  band 
spectrum  is  produced  in  some  other  way;  it  is  to  be  expected  that 
the  magnetic  weakening  will  take  place  more  easily  the  greater  the 
energy  per  molecule  with  which  the  emission  occurs,  and  conse¬ 
quently  an  electrically  produced  spectrum  will  be  correspondingly 
more  strongly  weakened  by  weaker  magnetic  fields.  J.  E.  S. 

The  Magnetic  Field  and  the  High  Frequency  Spectrum 
of  the  Elements,  Rita  Brunetti  (Nuovo  Cim 1918,  [vi],  16,  ii, 
5 — 18). — Assuming  that  the  action  of  a  magnetic  field  results  in 
decomposition  of  high  frequency  radiations,  the  results  of  the 
author's  experiments  show  that  the  ordinary  means  of  spectral 
analysis  would  be  insufficient  to  reveal  directly  such  decomposition, 
if  the  latter  were  of  the  type  and  order  of  magnitude  of  the  Zeeman 
phenomenon.  None  of  the  theories  on  the  emission  of  high  fre¬ 
quency  radiations  excludes  the  possibility  of  a  decomposition  pro¬ 
duced  in  this  manner.  The  lines  of  the  K  spectrum  for  iron,  nickel, 
and  copper  are  found  by  the  curved  crystal  method  to  be  double, 
the  mean  difference  between  the  two  components  being  8/1000  and 
11/1000  Angstrom  units  for  the  a  and  lines  respectively.  No 
qualitative  modification  of  any  kind  is  exhibited  in  the  character¬ 
istic  spectra  of  these  elements  under  the  influence  of  magnetic  fields 
of  moderate  magnitude  and  degree  of  variation.  T.  H.  P. 

Light  Positive  and  Light  Negative  Photophoresis  [in 
Connexion  with]  Sulphur  and  Selenium.  Irene  Parankiewicz 
(Ann.  Physik ,  1918,  [iv],  57,  489 — 518). — It  has  been  shown  by 
Ehrenhaft  (ibid.,  1918,  56,  81)  that  particles  of  matter  fall  under 
the  action  of  gravity,  but  rise  in  an  electric  field;  some  particles 
when  subjected  to  a  strong  beam  of  light  are  deflected,  in  the  hori¬ 
zontal  direction,  from  their  original  path.  Thus  sulphur  particles 
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move  in  the  direction  opposite  to  that  of  the  beam  of  light  (light 
negative) ;  selenium  particles  under  some  conditions  move  in  the 
direction  of  the  beam  of  light  (light  positive).  The  present  paper 
is  a  continuation  of  this  work,  and  deals  with  the  dependence  of 
the  phctophoresis  on  the  chemical  nature  of  the  particles,  the 
intensity  of  the  light,  pressure  of  the  surrounding  medium,  and  the 
size  of  the  particles.  The  work  has  been  carried  out  with  sulphur 
and  selenium  particles  of  radius  8  — 60xl0-6  cm.  The  methods 
adopted  in  the  investigation  were  similar  to  those  employed  by 
Ehrenhaft.  It  is  shown  that  sulphur  particles  are  always  light 
negative,  whereas  selenium  particles  are  either  light  negative  or  light 
positive,  depending  on  the  duration  of  heating  in  the  production 
of  the  particles.  The  light  negative  photophoric  force  on  selenium 
particles  is  approximately  six  times  as  great  as  the  force  of  the 
same  light  beam  on  sulphur  particles  of  the  same  mobility.  The 
intensity,  with  which  particles  of  a  given  material  react  on  the 
light,  is  dependent  on  the  size  of  the  particles.  The  negative  photo¬ 
phoresis  shows  its  maximum  action  on  sulphur  particles  of  radius 
27  x  10~6  cm.,  and  on  selenium  particles  of  radius  15  x  10~6  cm.  The 
photophoric  force  on  sulphur  and  negative  selenium  is  independent 
of  the  time,  whilst  with  positive  selenium  it  is  a  function  of  the 
time.  The  power  of  reaction  on  the  light  of  positive  selenium 
decreases  with  time.  The  photophoric  force  is  independent  of  the 
surrounding  gas  and  also  of  the  pressure.  The  independence  of  the 
photophoric  force  on  the  pressure,  the  chemical  nature  of  the  sur¬ 
rounding  gas,  the  decrease  of  the  positive  reaction  of  selenium  par¬ 
ticles  which  is  due  to  an  internal  change  of  the  selenium,  and, 
further,  the  fact  that  particles  of  different  materials,  but  of  the 
same  mobility,  are  very  differently  acted  on  by  light,  all  tend  to 
confirm  the  conclusion  of  Ehrenhaft  that  the  action  is  a  direct  one 
of  the  light  on  the  material.  J.  F.  S. 

X-Ray  Spectra  and  the  Constitution  of  the  Atom.  II, 

L.  Vegabd  (Phil.  Mag.,  1919,  [vi],  37,  237 — 280.  Compare  A., 
1918,  ii,  144). — A  theoretical  paper,  in  which  the  process  of  recom¬ 
bination  of  the  primaries  is  discussed,  together  with  some  of  the 
consequences  which  follow  from  them.  Calculations  are  made  of 
the  quant-number  and  the  number  of  electrons  of  the  ring  systems 
from  the  observed  frequencies.  The  possibility  of  there  being  two 
L  and  two  M  rings  is  considered.  It  is  shown  that  whether  recom¬ 
bination  is  assumed  from  a  normal  or  deformed  primary  system,  or 
recombination  from  a  secondary  one,  it  must  be  assumed  that  the 
angular  momentum  of  the  electrons  left  behind  in  the  atom  remains 
unchanged ;  and  further  it  must  be  assumed  that  the  changes  of 
energy  of  the  systems  situated  between  the  broken  ring  and  the 
ring  of  departure  enter  into  the  energy  quantum  of  radiation 
which  is  emitted  as  the  result  of  recombination.  On  the  basis  of 
the  theory  of  the  production  of  X-rays  developed  by  the  author  it 
must  follow  that  recombination  takes  place  from  secondary  systems, 
and  that  always  the  angular  momentum  of  the  electrons  left  behind 
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in  the  atom  is  kept  constant  during  expulsion  and  recombination. 
A  number  of  relationships  of  the  atomic  constitution  and  proper¬ 
ties  of  the  atoms  are  given.  All  elements  belonging  to  the  same 
period  of  the  periodic  classification  have  the  same  quant-number, 
and  this  number  increases  by  one  unit  on  passing  from  one  period 
to  the  next.  J.  F.  S. 

Radioactivity  and  the  Coloration  of  Minerals.  Edgar 
Newbery  and  Hartley  Lupton  {Mem.  Manchester  Phil.  Soc.,  1918, 
62,  No.  10,  1 — 15). — The  colours  obtained  on  exposing  various 
substances  to  the  action  of  the  and  y-rays  of  radium,  and  some¬ 
times  to  the  a-,  £-,  and  y-rays  of  the  radium  emanation,  aie 
recorded.  Various  differently  coloured  fluorspars,  owing  to  their 
wonderful  range  of  colours  and  remarkable  thermoduminescence, 
proved  the  most  interesting,  the  changes  produced  by  radium  being 
so  varied  as  to  be  bewildering.  A  colourless  Matlock  fluorspar  after 
twenty-four  hours'  exposure  to  50  mg.  of  radium  became  blue, 
deeper  than  a  copper  sulphate  crystal,  the  colour  being  permanent 
in  the  dark  but  destroyed  by  direct  sunlight,  or,  more  slowly,  by 
daylight  and  by  gentle  heating,  but  the  fluorspar  may  be  recoloured 
by  radium  indefinitely.  Under  cathode  rays,  only  a  faint  purple 
surface  colour  was  produced.  The  blue  colour  is  probably  due  to 
the  y-rays,  as  it  penetrates  right  through  the  crystal.  The  thermo¬ 
luminescence  was  green  and  feeble,  but  a  Pyrenean  fluorspar,  not 
coloured  by  radium,  gave  a  remarkable  and  lasting  green  light  on 
heating,  even  though  only  exposed  150  mm.  away  from  the  radium. 
The  thermo-luminescence  of  Cornish  chlorophane  is  to  be  ascribed 
to  y-rays  from  radioactive  materials.  On  crystal  quartz  there  was 
no  sign  of  the  “rotting"  produced  by  radium  rays  in  fused  quartz. 
The  natural  colours  are  discharged  by  heating,  but  may  be  restored 
by  radium. 

Clear  selenite  crystals  were  coloured  brown  in  regular  figures, 
the  remaining  parts  being  colourless,  a  phenomenon  which  Miers 
explains  by  certain  faces  of  the  crystal  during  growth  attracting 
impurities,  to  which  the  colour  is  to  be  ascribed.  Among  other  sub¬ 
stances  examined  were  diamond,  native  sulphur,  cryolite,  rock-salt, 
sylvine,  ruby,  anhydrite,  celestine,  barytes,  anglesite,  apatite,  phos¬ 
phorite,  topaz,  zircon,  beryl,  kunzite,  calcite,  glass,  and  bakelite, 
an  artificial  amber-like  material  used  for  electric  insulation.  The 
view  that  the  colours  are  due  to  dissociation  of  minute  traces  of 
impurities  and  the  luminescence  to  the  recombination  of  the  pro¬ 
ducts  of  dissociation  is  favoured.  F.  S. 

Dependence  on  Temperature  of  the  Dielectric  Constant 
of  some  Gases  and  Vapours.  Mario  Jona  (Physikal  Zeitsch ., 
1919,  20,  14- — 21). — The  dielectric  constant  of  air,  carbon  dioxide, 
ammonia,  sulphur  dioxide,  methyl  alcohol  vapour,  and  steam  has 
been  measured  at  a  series  of  temperatures  from  17*8°  to  178'1°. 
Curves  of  the  variation  of  the  constant  with  temperature  are  given, 
and  the  significance  of  the  curves  is  discussed  mathematically. 

J.  F.  S. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  131 


Significance  of  the  Volta  Effect  in  Measurements  of 
Electromotive  Equilibria.  A.  Smits  and  J.  M.  Bijvoet  ( Proc . 
K .  A  had.  W etensch.  Amsterdam ,  1919,  21,  562 — 569). — Applica¬ 
tion  of  the  more  recent  views  of  electromotive  equilibria  to  the 
Volta  effect  leads  to  the  result  that,  on  polarisation  and  passiva¬ 
tion,  the  change  in  this  effect  must  be  great,  and  that  in  these 
phenomena  the  Volta  effect  would  constitute  even  the  greatest  part 
of  the  total  change  in  the  electromotive  force.  It  is  found,  further, 
that  if  the  Volta  effect  between  metals  in  which  the  state  of 
internal  equilibrium  prevails  are  really  very  small,  as  is  rendered 
probable  by  recent  experimental  work,  this  must  be  regarded  as  a 
characteristic  property  for  metals  in  internal  equilibrium. 

The  values  found  on  measurement  of  potential  differences  for 
metal— electrolyte,  termed  experimental  electrical  potentials,  always 
contain  an  unknown  Volta  effect,  and  it  is  this  which  renders 
impossible  calculation  from  the  said  potentials  of  the  saturation 
concentrations  of  the  metal  ions. 

Relations  have  been  derived  which  contain  the  solubility  pro¬ 
duct  of  the  metal,  the  solubility  quotient  of  the  non-metal,  or  the 
electron  concentration  in  the  electrolyte,  but  not  the  Volta  effect, 
and  these  permit  of  the  preparation  of  a  solubility  product  series 
of  metals  and  a  solubility  quotient  series  of  non-metals,  from  which 
conclusions  may  be  drawn  as  to  the  chemical  and  electrochemical 
behaviour  of  the  metals.  T.  H.  P. 

Hydrogen  Overvoltage.  Duncan  A.  MacInnbs  and  Leon 
Adler  (7.  Amer.  Ghem.  Soc .,  1919,  41,  194 — 207). — None  of  the 
theories  advanced  to  account  for  overvoltage,  with  the  exception  of 
that  of  Moller  (A.,  1909,  ii,  114),  attempts  to  explain  the  great 
influence  exerted  by  the  physical  condition  of  the  electrode  on  the 
overvoltage,  a  polished  platinum  electrode,  for  instance,  showing 
an  overvoltage  as  high  as  0*1  volt,  whereas  that  for  platinised 
platinum  is  nearly  zero.  The  authors  have  made  a  number  of 
measurements  of  hydrogen  overvoltage  with  platinised  platinum 
electrodes,  use  being  made  of  an  apparatus  resembling,  but  differ¬ 
ing  in  detail  from,  that  of  Thiel  and  Breuning  ( Zeitsch .  anorg. 
Chem.j  1913,  83,  329).  With  such  low  currents  that  one  bubble 
of  hydrogen  appears  in  one  or  more  minutes,  fluctuations  in  the 
overvoltage  are  observed,  the  curve  connecting  overvoltage  with 
time  being  sinuous  with  a  sharp  break  invariably  following  the 
highest  voltage.  At  low  current  densities,  the  bubbles  come  off 
at  one  point  and  continue  to  do  so,  no  matter  how  long  the  observa¬ 
tions  are  continued,  so  that  each  bubble  probably  leaves  a  nucleus 
behind  it  when  it  becomes  detached. 

In  explanation  of  these  results,  it  is  assumed  that  molecular 
hydrogen,  when  formed  from  hydrogen  ions  by  the  reaction  2H+  -f 
2€  =  H2,  goes  directly  into  solution  in  the  electrolyte  immediately 
surrounding  the  electrode,  so  that  the  hydrogen  at  that  point  will 
tend  to  rise  in  concentration  and  produce  a  supersaturated  solu¬ 
tion  unless  carried  away  by  diffusion,  stirring,  or  other  means.  If. 
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however,  a  nucleus  of  gaseous  hydrogen  is  present  in  the  electrode, 
a  portion  of  the  hydrogen  will  enter  this  gaseous  phase,  either 
directly  from  the  electrode  or  by  absorption  from  the  electrolyte, 
the  gaseous  nucleus  thus  playing  a  part  similar  to  that  of  a  small 
crystal  in  a  supersaturated  salt  solution.  Hydrogen  gas  in  the 
form  of  small  bubbles  must  have  a  higher  energy  content  per  mol. 
of  gas  than  the  same  volume  of  undispersed  gas,  as  energy  must 
be  expended  in  overcoming  the  surface  tension  in  the  formation 
of  small  bubbles.  Such  bubbles  will  be  more  soluble,  that  is,  will 
remain  in  equilibrium  with  more  concentrated  dissolved  hydrogen, 
than  the  undispersed  gas,  this  phenomenon  being  analogous  to  the 
increase  in  solubility  produced  by  the  fine  grinding  of  solids. 
Since,  other  factors  being  constant,  the  potential  at  a  hydrogen 
electrode  depends  primarily  on  the  concentration  of  the  dissolved 
hydrogen,  an  electrode  in  equilibrium  with  the  small  bubbles  will 
reach  a  higher  potential  than  a  similar  electrode  in  equilibrium 
with  the  undispersed  gas.  As  electrolysis  proceeds  and  the  nucleus 
of  gaseous  hydrogen  grows,  the  energy  necessary  to  produce  further 
growth  must  decrease,  since  the  value  of  the  ratio,  increase  in 
surf  ace :  increase  in  volume,  is  continually  decreasing;  if  the  bubble 
grows  slowly,  the  hydrogen-bearing  solution  surrounding  the  elec¬ 
trode  will  tend  to  get  into  equilibrium  with  the  bubble.  This 
accounts  for  the  decrease  in  overvoltage  from  a  maximum  point  of 
the  sinuous  curve  to  a  minimum  point,  where  the  buoyant  effect 
of  the  solution  is  sufficient  to  overcome  the  attraction  of  the  elec¬ 
trode  for  the  bubble,  which  breaks  away,  leaving  a  nucleus  behind. 
On  the  rising  part  of  the  curve,  the  concentration  of  the  dissolved 
hydrogen  is  increasing  to  a  value  such  that  the  nucleus  can  again 
grow,  and  so  on.  As  the  bubbles  are  not  always  evolved  at  the 
minimum  points  of  the  curve,  it  seems  probable  that,  since  the 
nuclei  tend  to  form  in  depressions  in  the  electrode,  the  bubbles 
that  separate  from  the  nuclei  remain  in  these  depressions  until 
forced  out  by  the  growth  of  succeeding  bubbles. 

If  the  electrode  can  adsorb  large  hydrogen  gas  nuclei  to  start 
bubble  formation,  the  supersaturation  cannot  rise  to  high  values 
and  the  electrode  will  have  a  low  overvoltage,  metals  with  small 
adsorptive  powers,  however,  hold  small  nuclei  and  have  high  over¬ 
voltages. 

Support  of  the  above  explanation  is  furnished  by  microscopic 
examination  of  various  electrodes  when  evolving  hydrogen,  this 
indicating  experimental  agreement  with  a  theoretical  quantitative 
relation  between  the  size  of  the  bubbles  from,  and  the  overvoltage 
of,  platinised  platinum  electrodes.  Further,  theory  indicates  that 
the  overvoltage  should  increase  as  the  pressure  decreases,  and  this 
is  shown  to  be  the  case  by  the  authors*  results  and  also  by  un¬ 
published  work  of  H.  M.  G-oodwin  and  L.  A.  Wilson.  T.  H.  P. 

The  Modality  of  Reactions  and  Chemical  Dynamics ; 
Application  to  the  Phenomena  of  Electrolysis  and  Spectro¬ 
scopy.  J.  Meunier  (Bull  Soc.  chim.,  1919,  [iv],  25 f  49 — 68). — The 
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chemical  dynamics  are  the  same,  in  principle,  in  the  different  forms 
of  electric  cells,  which  only  differ  amongst  themselves  in  their  com¬ 
plex  and  variable,  secondary  reactions.  There  is  the  same  analogy 
in  the  production  of  spectral  rays.  The  appearance  of  rays  in  the 
spectrum  does  not  characterise,  as  is  usually  stated,  an  element, 
but  rather  a  reaction  of  this  element,  and  consequently  indicates 
the  presence  of  another  element  reacting  with  it.  W.  G. 

Theory  of  Specific  Heat.  II.  Walter  Jankowsky  ( Zeitsch . 
Elektrochem.,  1919,  25,  1 — 3.  Compare  A.,  1918,  ii,  59). — The 
author  answers  the  criticism  of  Drucker  (A.,  1918,  ii,  216)  made 
in  connexion  with  the  earlier  paper,  and  a  further  development 
of  the  theory  of  specific  heat  is  contributed.  It  is  shown  that  the 
statement  that  the  change  of  the  specific  heat  with  temperature 
disproves  the  law  of  Dulong,  Petit,  and  Joule  is  incorrect,  for  in 
every  case  regular  relationships  exist  between  the  specific  heat,  the 
number  of  atoms,  and  the  molecular  weight.  J.  F.  S. 

Specific  Heat  Determinations  at  Higher  Temperatures. 

Walter  P.  White  ( Amer .  J .  Sci.,  1919,  [iv],  47,  44 — 59). — In 
determining  the  specific  heats  of  various  substances  at  temperatures 
up  to  1400u  by  the  method  of  mixtures,  the  errors  in  the  final  result 
frequently  approach  one  part  per  thousand  even  with  precise  work. 
The  chief  sources  of  error  are:  (1)  the  determination  of  tempera¬ 
ture  in  the  furnace,  (2)  the  loss  of  heat  during  the  dropping  of 
the  charge,  (3)  the  exposure  of  the  calorimeter  to  the  atmosphere 
during  the  drop,  (4)  the  effect  of  external  conditions  on  the  calori¬ 
meter,  and  (5)  internal  effects,  such  as  auxiliary  changes  in  the 
interior  of  the  calorimeter  after  the  drop. 

Of  these  errors,  the  variability  of  the  heat  losses  attending  the 
dropping  of  the  hot  substance  into  the  water  is  surprisingly  great 
and  should  be  prevented. 

Modifications  in  furnaces  and  in  methods  of  transference  to  the 
calorimeter  are  described  in  detail.  [See,  further,  J.  Soc.  Chem . 
Ind.,  1919,  158a.]  A.  B.  S. 

Specific  Heats  of  Silicates.  II.  Walter  P.  White  (Amer.  J. 
Sci.,  1919,  [iv],  47,  1—43.  Compare  A.,  1909,  ii,  966).— The 
specific  heats  of  various  silicates  at  various  temperature  intervals 
from  0 — 1400°  were  determined,  using  the  method  of  mixtures,  with 
greater  precision  than  hitherto. 

For  quartz  and  silica  glass,  the  values  of  the  interval  specific 
heats  satisfy  the  expressions : 


Quartz  .  0- 1 685  +  0*  0001 94a  -  0-0000001 1 02 

Silica  glass .  0  1670  +  0-0001895  -  0-00000012552 


The  “  instantaneous,”  or  true  atomic  heats,  rise  regularly  from 
about  3*5  at  0°  to  about  5*96  (with  anorthite  to  6*6)  at  1300°,  the 
value  given  by  the  classical  kinetic  theory. 

The  variations  of  the  atomic  heat  from  the  theoretical  constant 

5* 
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are  due  partly  to  secondary  thermal  effects  connected  with  ex¬ 
pansion,  change  of  state  or  chemical  action,  and  partly  to  the 
universal  tendency  towards  a  maximum  value  at  a  high  tempera¬ 
ture.  The  location  of  the  development  curve  agrees  approximately 
with  the  values  of  the  atomic  vibration  frequency,  calculated  from 
the  known  properties  of  the  atoms. 

The  difference  in  the  value  of  the  elements  and  compounds  shows 
that  it  is  not  a  property  of  the  atom,  but  appears  to  be  related 
to  the  combined  oxygen. 

The  calculated  specific  heat  of  silica  glass  at  constant  volume 
and  that  at  constant  pressure  are  equal,  but  the  actual  heat- 
temperature  curve  of  silica  glass  above  600°  is  above  the  theoretical 
value;  that  of  the  cristobalite  is  identical  with  the  theoretical 
curve  at  900°,  but  then  rises  above  it.  With  albite  and  microcline, 
the  specific  heat  at  constant  pressure  is  considerably  above  the 
specific  heat  at  constant  volume,  and  this  confirms  the  evidence 
that  the  theoretical  value  of  the  dimension  constant  A  in  the 
expression  Cp--Cv  —  [A{3a)2<d]/ Kd  is  exceeded  at  high  tempera¬ 
tures. 

On  comparing  the  specific  heats  of  various  silicates  in  the  crystal¬ 
line  and  glassy  form,  respectively,  it  was  found  that  the  specific 
heat  of  the  glass  is  seldom  greater  than  that  of  the  crystal. 

A.  Smits’  attempts  to  correlate  inversion  with  equilibrium- 
temperature  changes  in  liquids  or  liquid  and  solid  systems  have 
been  examined  with  negative  results,  and  it  is  suggested  that  pre¬ 
mature  fusion  due  to  impurities  and  sluggishness  of  transformation 
account  for  the  observed  phenomena. 

The  conclusion  is  drawn,  from  the  expansion  and  specific  heats  of 
solids  being  much  less  anomalous  and  irregular  than  those  of 
liquids,  that  the  molecular  changes  in  solids  are  of  a  different  order 
of  magnitude.  The  author  partly  agrees  with  Bridgman  that  there 
is  no  relation  between  the  volume,  specific  heat,  and  cohesion  of 
pre-inverted  and  inverted  substances,  but  considers  that  the  change 
of  properties  during  inversion,  although  rapidly  accelerated  at 
times,  is  nowhere  sudden  and  discontinuous. 

The  observed  difference  in  the  atomic  heat  of  different  crystal¬ 
line  forms  of  the  same  substance  is  so  irregular  that  similar 
differences  with  substances  of  unlike  composition  must  be  inter¬ 
preted  cautiously.  [See,  further,  J.  Soc.  Chem.  Ind .,  1919,  140a.] 

A.  B.  S. 

Specific  Heat  of  Aqueous  Solutions  with  Special  Ref erence 
to  Sodium  and  Potassium  Chlorides.  W.  R.  Bousfield  and 
C.  Elspbth  Bousfield  {Phil.  Trans.,  1919,  [ A ],  218,  119 — 156). 
— The  specific  heat  of  aqueous  solutions  of  sodium  chloride  and 
potassium  chloride  of  various  concentrations  has  been  determined 
by  the  same  method  and  using  the  apparatus  previously  described 
(A.,  1911,  ii,  580).  In  each  case,  the  mean  specific  heat  over  the 
temperature  ranges  0 — 13°,  13—26°,  and  26 — 39°  was  determined. 
The  results  of  the  present  work  indicate  that  the  specific  heat  and 
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specific  volume  of  the  combined  water  may  be  treated  as  approxim¬ 
ately  constant,  and  the  lowering  of  the  specific  heat  and  specific 
volume  of  the  free  water  on  the  introduction  of  a  solute  are  each 
proportional  to  the  percentage  concentration  of  the  solute.  In 
dilute  solutions,  the  specific  heat  curve  approximates  to  that  of 
water,  which  has  a  minimum  at  about  25°.  In  concentrated  solu¬ 
tions,  the  variation  of  the  specific  heat  with  temperature  appears 
to  follow  an  almost  straight  line  law.  This  behaviour  is  attributed 
to  the  simplification  of  the  water  by  a  considerable  destruction  of 
ice  and  steam  molecules,  and  is  analogous  to  the  corresponding 
phenomenon  noted  previously  (Bousfield  and  Lowry,  A.,  1905, 
ii,  135).  The  relationship  (dQ j dQ)n  —  L(dy^j dH) Q  is  found  between 
the  heat  of  dilution  and  the  contraction.  The  following  constants 
have  been  derived :  (i)  for  potassium  chloride :  the  specific  heat  of 
the  liquid  solute,  1*655;  the  molecular  heat  of  the  liquid  solute, 
123*4;  (ii)  for  sodium  chloride:  specific  heat  of  the  liquid  solute, 
2*433,  and  the  molecular  heat  of  the  liquid  solute,  142’1.  The 
number  of  molecules  of  water  combined  with  a  molecule  of  solute 
is  calculated  for  various  dilutions.  J.  F.  S. 

Neumann-Kopp’s  Law.  Friedrich  Bi)rki  (Heiv.  Chim .  Acta, 
1919,  2,  27 — 38). — For  a  number  of  the  elements,  the  difference, 
Cv  —  Cv,  between  the  atomic  heats  at  constant  pressure  and  at 
constant  volume  has  been  calculated  by  means  of  the  formula 
Gv  —  Cv~Ta2V / 4:1'89%  cal.,  where  V  is  the  atomic  volume,  a  the 
coefficient  of  cubical  expansion,  and  x  the  coefficient  of  compressi¬ 
bility;  for  chemically  related  elements,  the  differences  are,  as  a 
first  approximation,  the  same. 

In  the  case  of  the  haloids  of  the  elements  of  the  first  group  of 
the  periodic  table,  the  Neumann-Kopp  law  is  more  exactly  fulfilled 
for  molecular  heats  at  constant  pressure  than  for  molecular  heats 
at  constant  volume.  C.  S. 

Determination  of  Melting  Points  by  means  of  Electric 
Heating.  Siegfried  Laurens  Malowan  (Zeitsch.  angetu.  Chem 
1919,  32,  i,  16).- — Two  tesLtubes  are  fastened  concentrically  one 
inside  the  other,  leaving  a  small  air-space  at  the  sides  and  15  mm. 
between  the  bottoms  of  the  tubes.  The  inner  tube  is  provided 
with  a  two-holed  rubber  stopper,  one  hole  for  the  thermometer,  the 
other  for  slipping  in  the  melting-point  tube.  For  making  a  melt¬ 
ing-point  determination,  the  apparatus  is  fixed  with  the  bottom  of 
the  outer  tube  5  mm.  inside  the  mouth  of  a  small  electrically 
heated  Heraeus  crucible  furnace.  It  is  claimed  that  the  tempera¬ 
ture  control  is  better  and  the  results  more  accurate  than  with  the 
usual  forms  of  melting-point  apparatus,  and,  in  addition,  the  whole 
apparatus  can  be  very  quickly  cooled.  E.  H.  R. 

Boundaries  of  Existence  of  the  Liquid  State.  G.  Bruni 
(Atti  R.  Accad.  Lincei ,  1918;  [v],  27,  ii,  394 — 397). — The  author 
criticises  the  conclusions  drawn  by  Herz  (A.,  1918,  ii,  150),  who, 
like  Meyer  (A.,  1918,  ii,  292),  has  overlooked  the  fact  that  the  true 
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melting  point  (triple  point,  solid-liquid-vapour)  does  not  delimit 
the  liquid  state  at  its  lower  boundary,  the  melting  point  varying 
with  the  pressure.  Herz  considered  only  twenty-two  out  of  eighty  - 
eight  elements,  and  his  deductions  have  neither  theoretical  bearing 
nor  empirical  confirmation.  T.  H.  P. 

Application  to  Eight  Different  Substances  of  the  Formula 
which  Expresses  the  Heat  of  Vaporisation  of  a  Liquid. 

E.  Aries  ( Gompt .  rend 1919,  168,444 — 447). — Using  the  formula 
previously  given  (compare  ibid.,  204),  the  author  has  calculated 
the  heat  of  vaporisation  for  carbon  dioxide,  ammonia,  stannic 
chloride,  methyl  formate,  pentane,  hexane,  heptane,  and  octane, 
and  finds  that  the  calculated  results  agree  very  well  with  those 
obtained  by  different  workers.  W.  G. 

Limits  of  Separation  by  Fractional  Distillation  :  A  New 
Still-head.  S.  F.  Dufton  (J.  Soc.  Chem.  1919,  38,  45— 46t). 
— The  still-head  described  consists  of  an  open  tube  inside  which 
is  another,  closed,  one  with  a  wire  wound  spirally  round  it  so  that 
it  just  fits  the  outer  tube.  The  latter  may  be  made  of  parts  of 
different  sections  increasing  in  diameter  downwards,  this  gradation 
of  the  annulus  serving  to  carry  away  the  increasing  volume  of 
condensed  liquid;  a  form  more  easily  constructed  consists  of  one 
length  of  tubing  of  approximately  uniform  bore,  the  spirals  being 
wound  on  cores  of  decreasing  diameter.  For  any  particular  set 
of  conditions,  there  is  a  certain  minimal  value  for  the  working 
volume  of  the  still-head ;  if  this  is  exceeded,  there  is  no  consequent 
increase  in  the  amount  of  inseparable  mixture  in,  the  still-head, 
the  extra  length  at  the  bottom  becoming  filled  with  vapour  and 
liquid  of  one  of  the  pure  constituents.  Such  still-heads  are  far 
more  efficient  than  the  Young  pear-bulb  column  in  common  use, 
and  have  the  great  practical  advantage  that  the  distillation,  having 
been  started  at  the  proper  rate,  slows  down  and  stops  when  the 
limit  of  each  pure  constituent  is  reached,  rise  in  the  temperature 
being  then  necessary  to  drive  off  the  next  constituent.  From  a 
mixture  of  5  c.c.  of  benzene  with  10  c.c.  of  toluene,  4*6  c.c.  of 
benzene  and  9*4  c.c.  of  toluene  were  recovered  by  direct  distilla¬ 
tion;  the  loss  was  0*3  c.c.  and  the  unseparated  intermediate  por¬ 
tion  0*7  c.c.,  which  is  not  far  removed  from  the  actual  working 
volume,  the  total  volume  found  in  the  flask  at  the  end  of  the  opera¬ 
tion  being  just  twice  this  amount. 

A  similar  arrangement  provides  a  very  efficient  means  of  wash- 
ing  a  gas  with  a  small  quantity  of  liquid.  In  this  case,  the  annulus 
is  made  of  the  same  size  throughout,  and  the  pitch  of  the  wire 
spiral  is  kept  as  small  as  practicable  so  as  to  reduce  the  speed  of 
descent  of  the  liquid.  Such  a  washer  gives  more  intimate  average 
contact  between  gas  and  liquid  and  introduces  no  hydrostatic 
pressure.  T.  H.  P. 

Ultramicroscopic  Examination  of  very  thin  Deposits, 
of  Metals  and  Salts,  obtained  by  Evaporation  in  High  Vacua. 

L.  Hamburger  ( Kolloid  Zeitsch.,  1918,  23,  177—199). — The  thin 
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deposits  produced  on  the  walls  of  a  vessel  in  which  metals  and 
other  substances  have  been  strongly  heated  have  been  examined 
by  means  of  an  ultramieroscope.  The  metals  were  mounted  in  the 
form  of  thin  wires  and  heated  electrically  in  a  vacuum;  salts,  such 
as  sodium  chloride  and  calcium  fluoride,  were  heated  on  a  tungsten 
wire.  It  was  found  that  on  admitting  air  to  the  cooled  vessel, 
changes  in  the  nature  of  the  film  occurred,  and  in  consequence  the 
film  was  protected  by  a  thin  layer  of  Canada  balsam  before  air 
was  admitted  and  the  ultramicroscopic  examination  made.  The 
experiments  were  carried  out  with  the  metals  silver,  gold,  tungsten, 
molybdenum,  platinum,  iron,  copper,  nickel,  magnesium,  zinc,  and 
cadmium,  and  also  with  carbon,  sodium  chloride,  and  calcium 
fluoride.  It  is  shown  that  the  metals  with  high  melting  points, 
molybdenum,  platinum,  nickel,  and  iron,  and  also  carbon,  produce 
sublimates  which  are  either  completely  unresolvable  or  mainly  un- 
resolvable  into  particles.  The  lower  melting  elements  with  a 
higher  vapour  tension,  gold,  silver,  copper,  magnesium,  zinc,  and 
cadmium,  show  a  greater  tendency  to  a  less  disperse  condensation 
and  produce  a  complete  network  of  ultramicrons.  Generally,  it 
can  be  stated  that  the  higher  the  temperature  necessary  for  slow 
sublimation  the  finer  is  the  structure  of  the  sublimate.  The  elec¬ 
trical  conductivity  of  films  of  gold,  silver,  platinum,  and  tungsten 
of  measured  thickness  has  also  been  determined,  and  it  is  shown 
that  a  covering  of  calcium  fluoride  or  Canada  balsam  is  a  very 
efficient  protection  for  these  metals.  Films  condensed  at  the 
temperature  of  liquid  air,  on  warming  to  the  ordinary  temperature, 
undergo  a  non -reversible  change  of  resistance,  which  is  very  great 
in  the  case  of  gold  and  silver.  This  is  probably  due  to  a  change  in 
the  structure  of  the  deposit,  for  ultramicroscopically  the  deposits 
are  seen  to  be  different  at  the  two  temperatures.  Many  deposits 
undergo  a  change  of  resistance  when  there  is  no  temperature 
change.  In  particular,  silver  deposits  produced  and  kept  at  the 
ordinary  temperature  for  long  periods  increase  in  their  resistance 
to  an  infinitely  large  value.  This  must  be  due  to  changes  in  the 
optically  unresolvable  part  of  the  deposit  which  lies  between  the 
network.  These  changes  are  probably  of  such  a  nature  that  small 
yaps  occur,  and  consequently  the  direct  metallic  contact  is  broken. 
The  influence  of  the  temperature  of  the  walls  on  which  the  deposit 
is  formed  has  been  investigated,  and  it  is  shown  that  the  higher 
the  vapour  tension  of  the  metal  is  at  the  temperature  of  the  walls, 
the  less  disperse  is  the  structure  of  the  deposit.  Manv  of  the 
metals  produce  films  of  definite  colours  which  are  characteristic  of 
the  metal  and  are  determined  by  the  selective  absorption  of  light 
by  the  atoms.  J.  F.  S. 

Evaporation  and  Condensation  Velocities  and  the  Calcula¬ 
tion  of  Chemical  Constants  from  the  Density  of  the 
Condensate.  Max  Tratjtz  ( Zeitsch .  anorg.  Chew.,  1919,  105, 
97 — 111).- — A  mathematical  discussion  of  the  equilibrium  between 
vapour  and  liquid  treated  as  a  simple  chemical  reaction.  From  the 
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gas  theory  and.  the  thermodynamic  laws,  formulae  are  developed 
expressing  evaporation  and  condensation  velocities  in  terms  of  heat 
of  evaporation,  molecular  heat,  molecular  weight,  molecular  dia¬ 
meter,  density  of  the  condensate,  and  closeness  of  packing.  The 
chemical  constant  of  the  “  reaction  ”  is  the  logarithm  of  the  ratio 
of  the  maximum  evaporation  and  condensation  velocities.  It 
increases  with  increasing  molecular  diameter,  with  decreasing  mole¬ 
cular  volume,  and  with,  decreasing  density  of  packing  of  the  mole¬ 
cules.  With  increasing  molecular  weight  the  constant  first  rises 
and  subsequently  falls  continuously.  It  is  shown  that  all  the  factors 
involved  in  the  calculation  of  the  evaporation  and  condensation 
velocities  can  be  given  a  purely  mechanical  interpretation,  with 
the  exception  of  the  heat  of  evaporation.  For  the  first  time  a 
purely  mechanical  interpretation  of  the  chemical  constant  is  given, 
its  calculation  requiring  only  the  molecular  diameter,  molecular 
weight,  and  density. 

The  method  of  investigation  here  used,  involving  a  mathematical 
analysis  of  the  processes  occurring  at  the  surface  between  two 
phases,  is  applicable  to  other  problems,  such  as  the  solution  of  gases 
in  liquids  and  diffusion  problems.  E.  H.  R, 

The  Extension  of  the  Gas  Laws  to  Liquids  and  Solids. 

John  Scott  Haldane  ( Biochem .  /.,  1918,  12,  464 — 498). — The 
three  gas  laws  may  be  combined  and  more  correctly  stated,  and  at 
the  same  time  extended  to  liquids,  in  the  form :  The  intermolecular 
volume  of  a  given  volume  of  gas  or  liquid  varies  inversely  as  its 
mean  intermolecular  pressure,  and  directly  as  the  absolute  tempera¬ 
ture,  the  concentration  of  gram-molecules,  and  a  constant  which 
is  the  same  for  all  gases  and  liquids.  This  may  be  embodied  in  the 
equation  P(V  —  v)  ==  22*4^^/273  or  P(V  —  v)~0’082nl\  where 
P  =  m-ean  intermolecular  pressure  in  atmospheres,  F  =  volume  in 
litres,  v  —  volume  virtually  occupied  by  the  molecules  themselves, 
n  —  relative  number  of  molecules,  so  that  when  P  and  n=  1  and 
T  =  273°  absol.,  P(V  —  v)  =  22*4.  This  casts  new  light  on  the  physi¬ 
cal  properties  of  solutions  and  on  various  phenomena  connected  with 
gases  and  liquids.  Thus  it  can  be  shown  that :  (a)  Diffusion  pres¬ 
sure  of  any  one  substance  between  one  liquid  or  gas  and  another 
is  proportional  to  the  values  of  its  partial  pressures  p  in  the  one 
liquid  or  gas,  and  1  —  v  in  the  other.  ( b )  The  intermolecular  pres¬ 
sure  is  the  same  for  all  solutions  in  the  same  solvent,  up  to  high 
concentrations  and  with  wide  variations  of  temperature,  (c)  Os¬ 
motic  pressure  is  simply  the  increased  intermolecular  pressure 
required  to  neutralise  the  excess  of  diffusion  pressure  of  a  pure 
solvent  inwards  over  that  of  a  diluted  solvent  outwards,  through  a 
membrane  permeable  to  the  solvent,  but  not  to  the  solute  which 
dilutes  it.  This  excess  is  given  by  the  equation 

pQ  —  0'082NT(nl  Nl-~n), 

where  2?0  =  osmotic  pressure  and  n,  N ,  AT1  =  gram-mols.  of  solute,  pure 
solvent,  and  solution  per  litre.  ( d )  Diminution  of  vapour  pressure 
of  the  solvent  and  rise  of  vapour  pressure  of  the  solute  are  propor- 
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tional  to  n/Nv  (e)  Elevation  of  b.  p.,  and  depression  of  m.  p.,  of 
the  solvent  are  proportional  to  nj  (Nl  —  ri),  and  can  be  calculated 
respectively  if  the  latent  heats  of  boiling  or  melting  of  solvent  are 
known.  (/)  When  the  ratio  n/N ^  is  the  same  in  different  solutions 
with  the  same  solvent,  the  substances,  of  which  n  denotes  gram- 
mols.  per  litre  (including  the  solvent),  are  in  diffusion  equilibrium, 
and  their  mutual  diffusion  pressure  is  §'0%2NT(njN^).  This  diffu¬ 
sion  pressure,  which  has,  hitherto,  often  been  confused  with  osmotic 
pressure,  is  of  fundamental  importance  in  physical  chemistry  and 
physiology.  W.  G. 

The  Dissociation  Pressures  of  some  Nitrides.  Roland 
Edgar  Slade  and  Geoffrey  Isherwood  Higson  (T.,  1919,  115, 
215—216). 

Structure  of  Crystals  in  very  thin  Laminae.  New  Experi¬ 
mental  Determination  of  Molecular  Dimensions.  Rene 
Marcelin  (Ann.  Physique ,  1918,  [ix],  10,  189- — 194). — The 

method  employed  in  the  investigation  consists  in  examining  a  thin 
sheet  of  the  substance  between  crossed  nicols  side  by  side  with  a 
thin  wedge  of  quartz  which  is  moved  until  the  same  colour  is 
obtained  with  both,  and  from  the  indices  of  refraction  of  the  quartz 
and  the  thickness  of  the  wedge  at  the  measured  point  calculating 
the  thickness  of  the  lamina  of  substance  under  investigation.  By 
this  method  laminae  of  mica  and  ^7-toluidine  have  been  examined, 
and  it  is  shown  that  with  mica  laminae  may  be  obtained  of  thickness 
equal  to  the  diameter  of  the  molecules.  With  p-toluidine  laminae 
have  been  obtained  which  are  certainly  not  thicker  than  twice  the 
molecular  diameter  and  probably  not  thicker  than  a  single  molecular 
diameter.  J,  F.  S. 

The  Theory  of  Gels.  Samuel  Clement  Bradford  ( Biochem . 
1918,  12,  351 — 381.  Compare  A.,  1917,  ii,  366). — The  low  diffusion 
constant  of  the  natural  emulsoids,  by  retarding  the  crystallisation 
of  the  hot  sols,  allows  the  accumulation  of  a  large  excess  concentra¬ 
tion,  which,  together  with  their  large  value  of  K  in  von  Weimarn's 
formula,  causes  gelation  on  cooling.  The  small  crystallisation 
velocity  is  also  responsible  for  the  permanency  of  the  gels  and  the 
hysteresis  of  the  sols.  The  viscosity  changes  in  the  sols  of  the 
natural  emulsoids,  by  heating,  are  seen  to  be  in  conformity  with 
Einstein’s  formula,  since  thermal  changes  cause  alterations  in  the 
numbers,  as  well  as  the  size,  of  the  crystallisation  centres.  Applying 
von  Weimarn’s  theory  to  the  reversible  sol-gel  transformation,  the 
conclusion  is  drawn  that  gels  should  comprise  two>  phases,  namely, 
an  ultramicroscopic  solid  phase,  bathed  in  a  liquid  dispersion 
medium,  from  which  it  has  crystallised  and  which  it  retains  partly 
by  molecular  and  partly  by  capillary  forces. 

Complex  organic  substances  and  such  as  are  highly  aggregated 
in  solution  tend  to  crystallise  as  spherites,  and  this  leads  to  the  sup¬ 
position  that  the  ultimate  solid  particles  of  gels  are  spherites.  This 
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is  supported  by  the  fact  that  by  suitable  precipitation  with  alcohol 
gelatin  can  be  made  to  assume  the  form  of  microscopic  spheres. 

The  liquid  adsorbed  at  the  liquid— solid  boundary  surfaces  of  gels 
is  under  an  internal  pressure  intermediate  between  those  of  the 
solid  and  of  the  liquid.  This  intermediate  value  of  the  internal 
pressure  is  much  greater  than  that  of  the  free  liquid  and  conditions 
certain  peculiarities  in  the  properties  of  gels.  W.  G. 

Velocity  of  Coagulation.  H.  R.  Kruyt  and  A.  E.  van  Ark  el 

( Chem .  W eekblad ,  1919,  16,  220 — 225). — A  preliminary  note  on 
the  measurement  of  the  velocity  of  coagulation  of  colloidal  solutions. 
The  hydrosol  studied  is  that  of  selenium  prepared  by  the  reduction 
of  selenious  acid  by  means  of  hydrazine.  The  concentration  of  the 
hydrosol  was  determined  by  direct  enumeration  of  the  particles 
under  the  ultramicroscope,  the  progress  of  the  coagulation  being 
exhibited  by  the  fall  in  concentration  observed  from  time  to  time 
over  a  period  of  thirteen  days  after  the  addition  of  the  electrolyte. 
In  presence  of  potassium  chloride  solutions  of  concentration  10  and 
20  mg.  mol.  per  litre  coagulation  of  the  standard  sol  was  scarcely 
perceptible;  with  40  and  50  mg.  per  litre  coagulation  was  extremely 
rapid.  The  concentration  30  mg.  per  litre  brought  about  coagula¬ 
tion  at  a  convenient  measurable  rate.  W.  S.  M. 

Forms  assumed  by  Drops  and  Vortices  of  a  Gelatinising 
Liquid  in  Various  Coagulating  Solutions.  Emil  Hatschek 
( Proc .  Boy.  Soc.,  1919,  [A],  95,  303—316). — The  effect  of  allowing 
a  14%  gelatin  sol  to  fall  drop  by  drop  into  a  solution  of  aluminium 
sulphate  or  ferrous  sulphate  is  described,  and  illustrations  of  the 
forms  assumed  by  the  gelatin  drops  are  given  in  the  paper.  Tem¬ 
perature  and  the  density  of  the  coagulating  medium  determine  to  a 
large  extent  the  form  assumed.  By  dropping  a  solution  containing 
10  grams  of  gelatin  and  8  grams  of  crystallised  potassium  ferro- 
cyanide  into  a  solution  of  copper  sulphate  of  suitable  density,  disCvS 
were  produced  which  bear  a  remarkable  resemblance  to  highly 
magnified  blood  corpuscles.  The  effect  of  the  addition  of  a  large 
number  of  substances  to  the  gelatin  solution  is  also  described. 

J.  F.  S. 

Investigations  dealing  with  the  State  of  Aggregation. 
IV.  The  Flocculation  of  Colloids  with  Salts  containing 
Univalent  Organic  Ions.  S,  B.  Schryver  and  Nita  E.  Speer 
(Proc,  Boy.  Soc,,  1919,  [B],  90, 400 — 414). — If  adsorption  of  thedis- 
charging  ion  plays  the  chief  part  in  the  flocculation  of  colloids,  it 
might  be  expected  that  those  salts  the  normal  solutions  of  which 
have  the  lowest  surface  tension  would  exhibit  the  greatest  flocculat¬ 
ing  capacity.  This  capacity  was  investigated  for  a  series  of  sodium 
salts  of  organic  acids  and  of  hydrochlorides  of  organic  bases,  of 
which  the  normal  solutions  show  wide  variations  in  the  surface 
tensions.  As  a  general  rule  no  relationship  was  shown  to  exist 
between  surface  tension  of  the  solutions  and,  flocculation  capacity. 
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In  only  one  case,  that  of  the  mastic  sol,  did  such  a  relationship 
exist — the  hydrochlorides  of  those  bases  the  solution  of  which 
had  lower  surface  tensions  precipitating  the  mastic  in  lower  con¬ 
centrations.  It  is  suggested  by  the  authors  that  two  classes  of 
suspensoid  should  exist,  namely,  those  which  owe  their  charge  to  an 
ion  derived  from  a  salt  from  which  they  are  obtained  by  hydrolysis, 
as,  for  example,  the  chlorine  ion  in  the  ferric  hydroxide  sol 
obtained  by  dialysis  of  ferric  chloride  solutions,  and  those  which 
owe  their  charge  to  an  ion  derived  by  dissociation  in  a  colloid  act¬ 
ing  as  an  electrolyte  in  which  the  active,  rapidly  moving  ion  is  held 
electrostatically  in  an  outer  layer  to  the  other  more  slowly  moving 
colloidal  ion.  The  former  class  are  designated  exionic  and  the 
latter  endionic  colloids.  Mastic  belongs  probably  to  the  latter 
class.  S.  B.  S. 

Equilibria  in  the  Reduction  of  Oxides  by  Carbon.  Boland 
Edgar  Slade  and  Geoffrey  Isherwood  Higson  (T.,  1919,  115, 
205—214). 

Relations  between  Distribution  Ratio,  Temperature,  and 
Concentration  in  System  :  Water,  Ethyl  Ether,  Succinic 
Acid.  George  Shannon  Forbes  and  Albert  Sprague  Coolidge 
(/.  Amer.  Chem.  Soc .,  1919,  41,  150 — 167). — The  published  data 
on  the  solubilities  and  distribution  ratios  for  this  system  being 
insufficiently  numerous  and  concordant,  a  complete  set  of  new 
determinations  has  been  made.  The  ethyl  ether  used  was  care¬ 
fully  purified,  especially  from  alcohol,  a  trace  of  which  may  be 
detected  by  means  of  the  green  coloration  given  with  strong  sodium 
hydroxide  solution  containing  a  little  permanganate;  the  presence 
of  1%  of  ethyl  alcohol  is  found  to  increase  the  solubility  of  ether 
in  water  by  about  2%,  and  that  of  succinic  acid  in  ether  by  about 
20%,  the  effect  on  the  solubility  of  the  acid  in  water  being  much 
less.  The  method  of  analysis  used  consisted  in  shaking  a  mixture 
of  the  desired  composition  in  a  “  pyrex  ”  vessel  shaped  like  a  sub¬ 
marine  with  periscope;  as  the  stopper  is  in  contact  with  neither 
the  contents  of  the  vessel  nor  the  water  of  the  thermostat,  it  need 
not  be  greased,  danger  of  contamination  being  thus  obviated.  The 
vessel  was  rocked  at  such  a  speed  that  the  air  bubble  travelled  the 
whole  length  to  and  fro,  the  rocking  being  stopped  for  ten  minutes 
and  the  two  layers  extracted  separately  by  inclining  the  vessel  first 
one  way  and  then  the  other.  Special  pipettes  were  used,  which 
did  not  require  greased  stoppers  and  which  allowed  of  the  evapora¬ 
tion  of  the  solutions  without  transference  to  other  vessels. 

The  compositions  of  solutions  unsaturated  with  one  of  the  con¬ 
stituents  were  determined  at  15°,  20°,  and  25°,  and  a  series  of 
measurements  of  the  distribution  ratio  was  made  at  each  of  the 
three  temperatures  and  at  various  concentrations  of  acid. 

If  s  is  the  mol.  fraction  of  succinic  acid  (undissociated)  in  the 
water  layer,  and  e,  w,  cr,  w,  and  e  those  of  ether  in  the  water  layer, 
water  in  the  water  layer,  succinic  acid  in  the  ether  layer,  water  in 
the  ether  layer,  and  ether  in  the  ether  layer,  respectively,  the  com- 
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plete  differential  of  the  distribution  ratio  (R  —  sj  or)  with  respect  to 
temperature  is  shown  to  have  the  form  dR  jdt  =  (b  -f  an)  /  o-(  1  —  am)  — 
s  (ft  +  av)/cr2(l  —  ay),  where  a  =  [5or/5a>]f,  j8  =  [5<r/^]„,  y  =  [Sw/So-]*, 
and  The  reasoning  involved  is  followed  out  by  means 

of  a  solid  diagram.  Further,  an  expression  is  derived  for  the  value 
of  dRjdt  between  solutions  having  constant  composition  of  solvent 
(compare  Herz  and  Kurzer,  A.,  1910,  ii,  399,  1045),  the  value  thus 
obtained  for  dRjdt  being  0*0257,  whereas  the  expression  given 
above  yields  the  result,  dR  jdt  — 0‘02bS. 

Succinic  acid  is  not  distributed  in  constant  ratio  between  water 
and  ether;  the  ratio  of  activity  to  concentration  in  aqueous  solu¬ 
tion  falls  with  increasing  concentration,  or,  more  strictly,  this 
deviation  is  greater  in  water  than  in  ether  solution,  solvation  being 
undoubtedly  largely  responsible  for  this  phenomenon. 

Application  of  Rothmund  and  Wilsm ore’s  mutual  solubility 
equation  (A.,  1902,  ii,  447 ;  compare  Nerast,  A.,  1901,  ii,  647)  to 
the  solubility  data  at  20°  shows  that  60  mols.  of  H2(0  furnish 
33  molecules  of  water,  which  therefore  consist  almost  entirely  of 
(H*0)2;  this  result  is  only  an  approximate  one,  but  it  agrees  well 
with  estimates  made  by  other  workers  using  different  methods 
(compare  Richards  and  Palitzsch,  this  vol.,  ii,  97).  T.  H.  P. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  XIV.  Binary  Solution 
Equilibria  between  Pyrogallol  and  the  Aromatic  Amines  or 
Acid  Amides.  Robert  KREMANNand  Ludwig  Zechner  ( Monatsh ., 
1918,  39,  777 — 805.  Compare  A.,  1918,  ii,  69;  this  vol.,  ii,  54). 

* — Previous  results  have  led  the  authors  to  the  conclusion  that 
pyrogallol,  as  a  trihydroxyphenol,  should  be  capable  of  uniting 
with  three  molecules  of  a  primary  amine  unless  the  close  proximity 
of  the  hydroxy-groups  leads  to  steric  hindrance.  The  latter  is 
found  to  be  the  case,  since  pyrogallol  unites  with  only  two  mole¬ 
cules  of  aniline,  p-toluidine  or  j8-naphthylamine,  and  with  but 
one  molecule  of  a-naphthylamine ;  with  the  isomeric  phenylene- 
diamines,  compounds  of  the  type,  2  molecules  pyrogallol  -f  2  mole¬ 
cules  diamine,  are  obtained,  whilst  with  the  para-isomeride  there  is 
also  formed  a  compound  of  two  molecules  of  the  phenol  with  one 
of  the  diamine.  As  is  to  be  expected,  an  equimolecular  compound 
of  pyrogallol  and  benzamide  is  found  to  exist,  and  a  similar  com¬ 
pound  is  in  all  probability  formed  from  acetamide.  H.  W. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  XV.  The  Binary 
Systems  of  Benzophenone  with  Phenols  and  their  Deriv¬ 
atives.  Robert  Kremann  and  Ludwig  Zechner  (Monatsh. ,  1918, 
39,  807 — 832). — The  affinity  of  different  classes  of  substances 
towards  phenols  generally  appears  to  be  weakened  by  the  replace¬ 
ment  of  the  methyl  by  the  phenyl  group  in  the  former;  the  work 
now  described  was  undertaken  with  the  object  of  obtaining  a  direct 
comparison  of  acetone  and  benzophenone  in  this  respect. 
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Benzophenone  forms  equimolecular  compounds  with  phenol  and 
a-naphthol,  thus  resembling  acetone;  with  j3-naphthol,  the  three 
mononitrophenols,  the  three  dihydroxybenzenes,  and  pyrogallol,  on 
the  other  hand,  it  gives  simple  eutectics.  It  therefore  appears 
that  the  ability  of  a  phenol  to  form  compounds  with  benzophenone 
is  lessened  by  the  introduction  into  it  of  groups  which  strengthen 
its  electronegative  character.  H.  W. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  XVI.  The  Binary 
Systems  of  Benzophenone  and  certain  Amines.  Robert 
Kremann  and  Rudolf  Schadinger  ( Monatsh .,  1918,  39,  833 — 838). 
— The  inability  of  benzophenone  to  yield  compounds  with  nega¬ 
tively  substituted  phenols  (preceding  abstract)  might  be  due  merely 
to  steric  hindrance  or  to  insufficient  difference  in  the  heteropolarity 
of  the  components,  such  that  whilst  the  electronegative  carbonyl 
group  can  react  with  amphoteric  phenol,  it  is  unable  to  do  so 
with  its  electronegative  derivatives.  In  the  latter  case,  it  appeared 
probable  that  benzophenone  would  react  with  amines.  Experi¬ 
ment,  however,  shows  that  it  yields  simple  eutectics  with  p-tolu- 
idine  and  with  a-  or  /3-naphthylamine.  The  difference  in  behaviour 
of  benzophenone  towards  phenol  on  the  one  hand  and  towards 
negatively  substituted  phenols  on  the  other  must  be  ascribed  to 
steric  hindrance.  H.  W. 

Velocity  of  Reaction  in  the  System  2N0  +  02.  Max  Trautz 
(. Zeitsch .  Elektrochem .,  1919,  25,  4 — 9). — Polemical  between  the 
author  and  Bodenstein  on  the  method  adopted  in  calculating  from 
the  experimental  results  in  connexion  with  the  above-named 
system  (see  Bodenstein,  A.,  1918,  ii,  302;  Trautz  and  Dalai,  A., 
1918,  ii,  162).  J.  F.  S. 

Relationship  of  the  Constants  of  Formation  and  Hydro¬ 
lysis  of  Esters  of  Symmetrical  Dicarboxylic  Acids .  Anton 
Skrabal  (Monatsh.,  1918,  39,  741 — 763). — A  theoretical  considera¬ 
tion  of  the  subject  and  partial  review  of  the  literature.  The 
author  is  led  to  the  following  conclusions. 

The  esterification  of  a  symmetrical  dicarboxylic  acid  and  the 
hydrolysis  of  its  normal  ester  in  the  presence  of  acid  lead  to  an 
“acid-ester”  equilibrium  (2  acid  ester  ^  normal  ester  +  dicarb¬ 
oxylic  acid),  the  constant,  K ,  of  which  is  related  to  the  constant 
ratios  of  consecutive  hydrolysis  and  esterification  in  accordance  with 
the  equation  nn!  =  K,  If,  therefore,  the  acid-ester  equilibrium  is 
not  appreciably  altered  by  change  in  temperature  and  other  experi¬ 
mental  conditions,  nnJ  must  be  constant.  This  is  most  readily  the 
case  when  both  n  and  n!  are  of  the  order  unity,  and  when,  further, 
n—nf.  Actually,  K  is  found  to  be  practically  independent  of  the 
temperature,  and  its  numerical  value  is  frequently  4,  hence  the 
simplified  constant  ratio,  n  —  nr  =  2.  The  acid-ester  equilibrium  is 
displaced  with  decreasing  acidity,  and  in  consequence  the  relation- 
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ship  of  the  constants  for  alkaline  hydrolysis  differs  from  that  for 
acidic  hydrolysis. 

The  esterification  of  a  symmetrical  dihydrie  alcohol  and  the 
hydrolysis  of  its  normal  ester  leads  to  an  “  ester-alcohol equil¬ 
ibrium  (2  ester  alcohol  ^  normal  ester  +  alcohol),  the  constant, 
Ky  of  which  is  related  to  the  constant  ratios  of  the  consecutive 
actions  according  to  the  equation  nn!  —  K .  The  “  ester-alcohol  ” 
equilibrium  is  not  influenced  by  the  acidity,  and  the  relationship 
of  the  constants  is  consequently  the  same  for  acid  and  alkaline 
hydrolysis. 

Replacement  of  the  alkyl  group  is  analogous  to  esterification 
and  hydrolysis.  Consecutive  replacement  in  a  symmetrical  mixed 
ester  leads  to  the  establishment  of  a  “  mixed-ester  ”  equilibrium, 
the  constants  of  which  are  similarly  related  to  the  ratios  of  the 
constants  for  consecutive  replacement.  The  ratios  of  the  constants 
of  the  hydrolysis  and  formation  of  mixed  esters  are  governed  by 
their  relationships  to  the  constants  of  the  two  acid-ester  equilibria 
(or  ester-alcohol  equilibria)  and  of  the  mixed  ester  equilibrium. 

The  dynamic  conception  of  the  ester  equilibrium  imposes  neces¬ 
sary,  but  not  complete,  conditions  with  respect  to  the  relationship 
of  the  constants  of  formation  and  hydrolysis  of  symmetrical  di¬ 
esters  and  its  variation  with  the  experimental  conditions.  The 
possible  variations  are  limited  by  the  simultaneous  application  of 
the  parameter  rule  (A.,  1916,  ii,  607).  The  latter  leads  to  assump¬ 
tions  which  can  be  experimentally  tested,  and  are  therefore  valu¬ 
able  working  hypotheses.  H.  W. 

Consecutive  Reactions.  V.  Dynamics  of  the  Oxalic 
Ester  Equilibrium.  Anton  Skrabal  and  Danica  Mrazek 
( Monatsh.y  1918,  39,  697 — 739.  Compare  A.,  1916,  ii,  477;  1917, 
ii,  250;  1918,  ii,  12). — The  hydrolysis  of  normal  methyl  oxalate, 
the  esterification  of  oxalic  acid,  and  the  reaction  of  the  acid  ester 
in  aqueous-alcoholic  solution  have  been  kinetically  investigated  at 
25°.  The  acid  titre  and  the  amount  of  normal  ester  have  been 
analytically  -determined  at  given  intervals  of  time.  All  three  pro¬ 
cesses  show  uniformly  that  the  relationship  of  the  constants  is 
2 : 1  both  for  the  consecutive  hydrolysis  of  the  normal  ester  and  for 
the  consecutive  esterification  of  oxalic  acid.  The  esterification 
equilibrium  of  oxalic  acid  has  been  determined  for  both  stages  of 
the  process.  H.  W. 

Hydrolysis  of  Ethyl  Oxalate  with  Alkali.  Anton  Skrabal 
and  Anton  Matievic  ( Monatsh .,  1918,  39,  765 — 773). — To  gain 
insight  into  the  influence  of  the  nature  of  the  alkyl  group  on  the 
velocity  of  hydrolysis  of  esters,  the  authors  have  examined  the 
behaviour  of  ethyl  oxalate  under  conditions  similar  to  those,  used 
with  the  methyl  ester  (A.,  1917,  ii,  250).  Comparison  of  the  con¬ 
stants  obtained  with  those  found  for  the  methyl  ester  shows  the 
latter  to  undergo  the  first  stage  of  hydrolysis  three  times  as  rapidly, 
and  the  second  stage  two  and  a-half  times  as  rapidly,  as  the  ethyl 
ester.  H.  W. 
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Studies  in  Catalysis.  X.  The  Applicability  of  the  Radia¬ 
tion  Hypothesis  to  Heterogeneous  Reactions.  William 
Cudmore  McCullagh  Lewis  (T.,  1919,  115^  182 — 193). 


Chemical  Structure  of  Atoms.  I.  Franz  Wenzel  (/.  pr- 
Chem.}  1918,  [ii],  98,  155 — 203). — A  theoretical  paper  containing 
the  following  sections : 

I.  Typical  Elements. — The  author's  method  of  building  structural 
forms  of  atoms  is  based  on  two  hypotheses.  The  first  is  that  the 
tervalent  nitrogen  atom  is  composed  of  two  nuclei  united  by  a 
double  linking  (compare  A.,  1918,  ii,  17);  in  addition  to  the  three 
valencies,  four  others  are  involved  in  the  double  linking,  thus 
— •  =  The  second  hypothesis  is  that  the  mass  14'01  of  the 

nitrogen  atom  is  distributed  uniformly  over  these  seven  valencies, 
so  that  with  each  valency  corresponds  a  mass  of  approximately  two 
units,  designated  valency  mass  2.  It  is  assumed,  therefore,  that  to 
each  valency  is  related  a  definite  mass  magnitude.  This  is  usually 
2,  but  in  connexion  with  the  atoms  of  lithium,  glucinum,  and  boron 
a  valency  mass  3  must  be  assumed.  Starting,  therefore,  from  the 
helium  atom  (composed  of  two  singly  linked  nuclei)  the  elements  of 
the  first  small  period  can  be  built  up  by  the  systematic  addition  to 
both  nuclei  of  the  helium  atom  of  valency  masses  2  and  3  in  num¬ 
bers  increasing  from  1  to  7 ;  thus, 


o-ox 

:  X  > 

0-0 


He.  Li.  G1  B. 

(O  —  valency  mass  2;  9  =  valency  mass  3.) 

carbon,  nitrogen,  oxygen,  and  fluorine  are  represented  by  similar 
structures  containing  6,  7,  8,  and  9  valency  masses  respectively. 
Analogous  structures  can  be  formed  for  the  elements  of  the  second 
period,  starting  from  the  neon  atom.  The  author  claims  that  these 
structures,  which  are  not  at  variance  with  the  physical  properties 
of  atoms,  are  fitted  to  express  the  most  important  chemical  proper¬ 
ties  of  the  elements  and  render  possible  the  treatment  of  general 
questions,  such  as  variability  of  valency  and  the  cause  of  the 
metallic  and  metalloid  characteristics  of  elements. 

II.  Valency  Masses  and  their  Mode  of  Linking. — Assuming  that 
the  forces  which  hold  together  the  valency  masses  in  the  atomic 
nucleus  can  be  treated  as  valency  forces,  the  maximal  value  of  the 
valency  masses  2  and  3  (and  also  of  valency  mass  1,  from  which 
valency  masses  2  and  3  must  be  assumed  to  be  derived)  can  be 
ascertained.  By  introducing  these  maximal  values  of  the  valency 
masses  into  the  structural  pictures  above,  structural  formulae  are 
obtained  which  allow  the  deduction  of  many  interesting  phenomena, 
such  as  (a)  the  existence  of  a  metallic  form  of  the  quinquevalent 
nitrogen  atom,  on  which  are  founded  the  ammonium  compounds, 
(5)  the  variations  of  the  atomic  weights  from  whole  numbers,  (c)  a 
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structural  formula  of  the  hydrogen  atom  which  appears  to  account 
for  its  metallic  properties  and  for  the  variation  of  its  atomic  weight 
from  exactly  1. 

III.  Stereoisomerism  of  Ammonium  Compounds — The  preceding 
theory  of  atomic  structure  leads  to  the  evolution  of  a  model  of  the 
nitrogen  atom  which  is  in  agreement  with  crystallographic  require¬ 
ments  concerning  the  spatial  positions  of  the  atoms  in  ammonium 
iodide  and  in  tetramethylammonium  iodide.  By  the  help  of  this 
model  the  possibilities  of  isomerism  to  be  anticipated  in  ammonium 
compounds  can  be  derived.  These  are  exceedingly  complicated,  and 
of  all  the  nitrogen  models  hitherto  proposed  only  the  pyramidal 
formula  of  Bischoff  is  applicable  for  the  graphic  representation  of 
the  isomerism  of  ammonium  compounds,  and  then  only  if  it  is 
amplified  by  the  insertion  of  a  diagonal  in  the  square  base.  Bor 
the  explanation  of  such,  isomerism  chemistry  must  call  in  the  help 
of  crystallography  in  a  much  greater  degree  than  has  hitherto  been 
the  case.  The  isomerism  of  the  optically  active  ammonium  com¬ 
pounds  requires  for  its  establishment  the  conception  of  a  binuclear 
nitrogen  atom. 

IV.  The  Metallic  Carbon  Atom. — It  is  known  that  one  of  the 

valencies  of  the  carbon  atom  occasionally  functions  with  basic  pro¬ 
perties  (Baeyer’s  carbonium  valency).  This  necessitates  a 
“  metallic  ”  carbon  atom,  the  structure  of  which  includes  the  group¬ 
ing  characteristic  of  the  atoms  of  the  metals.  Such  a  structure  can 
be  derived  from  that  of  the  metalloid  carbon  atom.  In  the  latter 
the  valencies  are  directed  tetrahedrally,  whilst  in  the  metallic 
carbon  atom  the  three  metalloid  valencies  lie  in  a  plane  to  which 
the  metallic  valency  lies  at  right  angles,  a  spacial  disposition  of  the 
valencies  of  the  metallic  carbon  atom  which  the  author  claims .  is 
confirmed  by  the  position  of  the  atoms  in  the  crystal  lattice  of 
graphite.  C.  S. 

New  Reflux  Condenser.  James  J.  Bajda  (J.  Ind.  Eng.  Ghem ., 
1919,  11,  52). — A  side-tube,  leading  from  the  stem  of  the  con¬ 
denser  just  above  the  flask  containing  the  volatile  liquid,  conducts 
the  vapours  into  the  top  of  the  condenser  jacket,  where  they  enter 
the  condensing  coil.  The  lower  part  of  the  latter  is  formed  into  a 
siphon-trap,  which  delivers  the  condensed  liquid  into  the  flask 
through  a  tube  extending  down  the  stem  of  the  condenser.  A 
branch  tube  on  the  coil  just  above  the  trap  extends  through  the 
top  of  the  condenser  jacket.  W.  P.  S. 

An  Efficient  Laboratory  Funnel  for  Filtering  Neutral 
Liquids,  especially  the  Volatile  Organic  Solvents.  T.  B. 

Aldrich  (/.  Ind .  Eng.  Chem .,  1919,  11,  139 — 140). — In  this  funnel 
the  filter  paper  is  clamped  securely  between  two  plates,  so  that  it 
cannot  lift  even  when  the  suction  is  interrupted;  the  formation  of 
channels  and  passages  for  the  liquid  and  precipitate  beneath  is  thus 
avoided.  The  funnel  is  of  aluminium  and  consists  of  four  parts : 
(1)  a  cast  hollow  cylinder  with  a  small  flange  at  the  top  and  a 
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heavier  one  at  the  bottom,  both  outside,  the  lower  one  being 
screwed;  (2)  a  plate  1*5  mm.  thick  perforated  with  0*75  mm.  holes 
(3  mm.  centre  to  centre) ;  (3)  a  ring,  threaded  on  the  inside  and 
milled  on  the  outside;  (4)  a  conical  lower  portion  provided  with  a 
stem  and  having  a  flange  at  the  top  threaded  on  the  outside  to 
mesh  with  the  threads  on  the  inside  of  the  ring.  After  the  filter- 
paper  has  been  introduced  the  ring  is  screwed  up  and  holds  the 
other  three  parts  together,  rubber  rings  being  inserted  to  render  the 
joints  tight.  T.  H.  P. 
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Inorganic  Chemistry. 


Chemical  Reactions  at  Low  Pressures.  IV.  The  Clean¬ 
up  [complete  removal]  of  Nitrogen  by  a  Heated  Molybdenum 
Filament.  Irving  Langmuir  (/.  Amer.  Chem.  Soc.>  1919,  41, 
167 — 194.  Compare  A.,  1915,  ii,  467).— When  molybdenum  fila¬ 
ments  ere  heated  at  2000 — 2400°  K  in  nitrogen  at  pressures  of 
40  bars  or  less  (0*03  mm.),  great  care  being  taken  to  exclude  mois¬ 
ture,  the  filaments  lose  weight  at  the  same  rate  as  if  heated  in  a 
vacuum.  The  nitrogen  does  not  attack  the  filaments,  but  disap¬ 
pears  at  a  rate  independent  of  the  pressure  if  the  latter  exceeds 
1  bar;  the  amount  of  the  nitrogen  thus  disappearing  is  much  less 
than  the  chemical  equivalent  of  the  molybdenum  evaporated,  and 
the  ratio,  e,  of  the  number  of  molecules  of  nitrogen  removed  to  the 
number  of  atoms  of  molybdenum  evaporated  in  the  same  time 
decreases  from  a  maximum  of  about  0*4  to  a  minimum  of  about 
0*01  as  the  temperature  of  the  filament  or  bulb  is  raised. 

With  very  minute  pressures  of  water- vapour  such  as  result  even 
in  presence  of  drying  agents  from  failure  to  “bake  out”  the  bulb, 
no  complete  removal  of  nitrogen  occurs,  although  under  such  con¬ 
ditions  molybdenum  will  remove  carbon  monoxide  and  tungsten 
will  remove  either  nitrogen  or  carbon  monoxide,  the  value  of  e  in 
each  of  these  cases  being  unity. 

The  fact  that  e  is  independent  of  the  pressure,  but  dependent  on 
the  filament  and  bulb  temperatures,  indicates  that  the  reaction 
occurs  in  the  space  around  the  filament,  and  that  each  collision 
between  molybdenum  atoms  and  nitrogen  molecules  results  in  com¬ 
bination,  at  least  two  products  being  formed ;  these  are  probably  a 
first  order  compound  of  the  formula  NMoN  and  a  second  order 
compound,  MoIN2,  the  proportion  between  the  amounts  of  these  two 
depending  on  the  relative  velocity  of  the  molecules  at  the  moment 
of  collision  and  on  the  internal  velocity  of  the  nitrogen  molecules. 
The  former  compound  is  very  stable  and  cannot  be  decomposed  on 
the  bulb  by  heating  to  360°,  its  formation  being  favoured  by  low 
relative  translational  velocity  of  the  colliding  molecules  and  by  high 
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internal  or  rotational  velocity  in  the  nitrogen  molecule.  All  those 
collisions  which,  do  not  yield  the  first  order  compound  give  that  of 
the  second  order,  which  is  so  unstable  that  it  decomposes  practically 
completely  on  striking  the  bulb,  owing  to  the  attractive  forces 
between  pairs  of  molybdenum  atoms  being  much  greater  than 
between  these  and  nitrogen  molecules. 

The  deposit  which  collects  on  the  bulb  has  the  following  proper¬ 
ties.  It  is  spongy  and  can  easily  be  rubbed  off  with  the  finger  on 
opening  the  bulb,  whereas  deposits  formed  in  a  high  vacuum  are 
dense  and  can  scarcely  be  scratched  off  with  a  knife.  If  the  bulb  is 
kept  at  the  temperature  of  liquid  air,  the  deposit  formed  gives  up 
some  nitrogen  when  warmed  to  the  ordinary  temperature,  but  only 
part  of  this  nitrogen  is  absorbed  again  on  cooling  the  bulb;  the 
larger  part  of  the  nitrogen  in  the  deposit  is  not,  however,  liberated 
by  heating  in  a  vacuum  at  360°.  The  deposit  very  rapidly  absorbs 
up  to  about  one-thirtieth  of  its  chemical  equivalent  of  nitrogen 
when  cooled  by  liquid  air,  but  it  does  not  readily  absorb  hydrogen 
under  these  conditions.  At  the  ordinary  temperature  or  above, 
however,  large  quantities  of  hydrogen  are  absorbed  or  dissolved  by 
the  deposit,  these  being  given  up  slowly  at  300°  in  a  good  vacuum. 
When  heated  in  nitrogen  at  270°  or  above,  the  deposit  combines 
with  nitrogen,  and  this  is  not  given  off  again  at  360°  in  a  vacuum. 
The  deposit  reacts  rapidly  with  water-vapour  at  the  ordinary  tem¬ 
perature  with  production  of  hydrogen,  much  of  which  remains 
dissolved  in  the  deposit  until  liberated  by  heating.  T.  H.  P. 

Formation  of  Ammonia  by  the  Electric  Discharge.  E. 

Bhiner  and  A.  Baerfuss  ( Helv .  Ghim .  Acta,  1919,  2,  95 — 100).- — 
As  the  result  of  experiments  on  the  production  of  ammonia  from 
nitrogen  and  hydrogen  by  means  of  the  electric  arc  it  is  found  that 
the  yield  of  ammonia  is  more  than  doubled  when  the  ratio  of  nitro¬ 
gen  to  hydrogen  is  increased  from  1:3  to  15:3  by  volume.  This 
result,  which  appears  to  contradict  the  rule  that  the  optimum  mix¬ 
ture  for  the  formation  of  a  substance  corresponds  with  the  composi¬ 
tion  of  that  substance,  is  explained  on  the  ground  that  at  the  tem¬ 
perature  employed  the  active  participants  in  the  reaction  are  the 
atoms,  not  the  molecules,  of  the  two  gases  and  that  an  excess  of 
nitrogen  will  be  necessary  if  this  gas  is  more  difficultly  activated 
than  hydrogen.  [Bee  also  J .  Soc.  Chem.  Ind 1919,  April.] 

C.  S. 

Combustion  of  Ammonia  in  a  Deficiency  of  Oxygen. 

F.  Raschig  ( Zeitsch .  physikal.  Chem.  Unterr 1918,  31,  138 — 142; 
from  Chem .  Zentr .,  1918,  ii,  1016 — 1017). — It  is  generally  consi¬ 
dered  that  the  combustion  of  ammonia  in  an  excess  of  oxygen 
results  in  the  formation  of  nitric  oxide  and  water;  the  author  con¬ 
siders  this  view  to  be  erroneous,  or,  at  any  rate,  not  proved.  When 
oxygen  is  in  deficit,  reaction  is  commonly  supposed  to  proceed 
according  to  the  equation  (i)  4NH3  + 302  =  2N2  +  6H20.  Muller 
{Zeitsch.  ‘physikal.  Chem.  Unterr.,  1913,  169)  has,  however,  shown 
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tkat  under  these  conditions  a  quantity  of  gas  is  formed  containing 
about  59%  nitrogen  and  41%  hydrogen,  and  has  assumed  that  a 
portion  of  the  ammonia  dissociates  into  its  constituent  elements  at 
the  high  temperature  of  the  flame.  If  this  were  actually  the  case, 
considerable  quantities  of  nitrogen  should  be  formed  when  oxygen 
is  in  excess,  whereas  the  yield  of  nitric  acid  is  actually  90%  and 
over.  An  explanation  may  be  found  in  the  formation  of  the  hypo¬ 
thetical  di-imide  when  oxygen  is  in  deficit:  [(ii)  NH3+02  =  N2H2  + 
2H20],  which  would  probably  decompose  into  nitrogen  and  hydro¬ 
gen.  The  author  has  heated  potassium  hydrazinesulphonate  with 
potassium  hydroxide  in  the  expectation  that  the  hydroxyhydrazine 
primarily  formed  would  immediately  pass  into  di-imide  by  loss  of 
water;  actually,  the  calculated  amount  of  potassium  sulphite  was 
formed  and  a  mixture  of  equal  volumes  of  nitrogen  and  hydrogen 
was  evolved,  A  similar  result  was  obtained  by  the  decomposition 
of  benzenesulphonhydrazide,  NHo*NH*S02Ph.  Muller’s  experi¬ 
ments  can  be  interpreted  by  supnosing  that  the  combustion  of 
ammonia  takes  place  partly  according  to  equation  (i)  and  partly 
with  formation  of  di-imide.  It  is,  however,  possible  that  the  first 
reaction  does  not  occur  at  all,  but  that  combustion  proceeds  with 
intermediate  formation  of  hydrazine  T(iii)  4NH3  +  09  =  2N2H4  + 
2H2OJ,  which  subsequently  decomposes  into  nitrogen  and  hydrogen. 
Actually,  the  author  has  been  able  to  establish  the  production  of 
hydrazine  (by  isolation  of  benzvlazine)  when  oxygen  bums  in  am¬ 
monia.  Combustion,  therefore,  probably  proceeds  mainly  in  accord¬ 
ance  with  equation  (ii\,  and  to  a  less  extent  according  to  equa¬ 
tion  (iii),  whilst  oxidation  in  accordance  with  equation  (i)  may  be 
considered  not  to  occur  at  all.  H.  W. 

Formation  of  Azoimide  by  Oxidation  of  Hydrazine. 

A.  Anguli  (Atti  E.  Ac  cad .  Lined,  1918,  fvl,  27,  ii,  389 — 393V — 
The  author’s  experiments  (A.,  1894,  ii,  93)  were  carried  out  in 
accordance  with  theoretical  considerations  which  referred  to  the 
analogies  in  behaviour  shown  by  hydrazine,  hydroxyl  amine,  and 
hydrogen  peroxide,  and  were  completely  confirmed  experimentally. 
Browne  and  Overman  (A.,  1916,  ii,  245)  and  Sommer  (A.,  1917, 
ii,  30).  on  the  other  hand,  attempted  merely  to  obtain  an  explana¬ 
tion  of  a  reaction  discovered  accidentally  bv  them,  namely,  the 
formation  of  azoimide  by  oxidation  of  hydrazine,  the  only  connec¬ 
tion  with  the  author’s  work  lying  in  the  fact  that,  to  explain  the 
formation  of  azoimide  from  hydrazine  some  intermediate  poly-nitrn- 
genated  compound  must  be  assumed.  This  intermediate  term  is 
probably  tetrazone,  NHo*H!N*NHo  (A..  1917,  i,  452;  compare  Will- 
statter  and  Pfannenstiehl,  A.,  1905,  i,  723).  T.  H.  P. 

The  Oxidation  of  Nitric  Oxide  by  Dry  Air.  Andrei 
S'anfottrche  ( Compt .  rend.,  1919,  168,  307 — 310.  Compare  this 
vol.,  ii,  105). — A  study  o.f  the  oxidation  of  nitric  oxide-  by  dry  air 
at  temperatures  ranging  from  —50°  to  525°.  The  first  stage  in 
the  oxidation,  namely,  the  conversion  of  nitric  oxide  into  nitrogen 
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trioxide,  is  practically  instantaneous  and  independent  of  the  tem¬ 
perature  between  the  limits  given.  The  next  stage,  the  oxidation  of 
the  nitrogen  trioxide  to  nitrogen  peroxide,  is  regulated  by  the 
reversible  reaction,  2N203  +  02  —  4N02,  in  which  the  displacement 
is  from  left  to  right  up  to  200°,  but  tends  more  and  more  towards 
right  to  left  as  the  temperature  rises  from  200°  to  525°.  W.  G. 

The  Cycle  of  Oxidation  of  Nitric  Oxide  in  the  Presence 
of  Water.  Andre  Sanfourche  ( Compt .  rend.,  1919,  168, 

401 — 404). — In  the  presence  of  water,  nitric  oxide  is  oxidised  to 
nitrogen  trioxide  and  not  to  the  peroxide,  the  trioxide  then  being 
decomposed  by  the  water,  giving  nitric  acid  and  a  partial  regenera¬ 
tion  of  nitric  oxide.  In  the  presence  of  nitric  acid  (D  1*5),  how¬ 
ever,  the  nitrogen  trioxide  is  oxidised  with  the  formation  of  the 
peroxide  and  water,  according  to  the  equation  2HNOs  +n2o3= 
h2o  4-2N2O4.  This  oxidation  is  first  noticeable  with  nitric  acid 
(D  1*3),  which  has  a  concentration  of  approximately  50%,  but  is 
not  complete,  and  progresses  further  as  the  concentration  of  the 
nitric  acid  used  is  increased.  W.  G. 

Apparatus  [to  Demonstrate]  the  Decomposition  of  Nitric 
Acid  at  a  Red  Heat.  H.  Bottger  (Zeitsch.  physikaL  Chem . 
Unterr .,  1918,  31,  152;  from  Chem.  Zentr 1918,  ii,  1005).* — The 
apparatus  consists  of  a  small  quartz  distilling  flask  provided  with 
a  dropping  funnel  and  connected  with  an  inclined  condenser  and 
small  glass  cylinder;  the  stopper  of  the  latter  carries  a  glass  tube 
leading  to  a  pneumatic  trough  for  the  collection  of  oxygen.  Con¬ 
denser  and  cylinder  are  cooled  by  a  freezing  mixture.  The  nitric 
acid  is  allowed  to  drop  into  the  strongly  heated  flask;  a  green 
liquid,  consisting  of  condensed  nitrogen  peroxide,  water,  and  un¬ 
changed  nitric  acid,  collects  in  the  cylinder.  H.  W. 

Electrochemical  Preparation  of  Salts  of  Perphosphoric 
Acid  and  of  Monoperphosphoric  Acid.  Fr.  Fichter  and 
Antonio  Ritjs  y  Mir6  ( Helv .  Ckim.  Acta ,  1919,  2,  3 — 26.  Com¬ 
pare  Fichter  and  Muller,  A.,  1918,  ii,  439;  Rius  y  Miro,  this  vol., 
ii,  63). — Most  of  the  work  has  been  already  published  (Joe.  tit.). 
The  amount  of  monoperphosphoric  acid  increases  with  increasing 
current  density,  with  decreasing  total  concentration,  and  with 
decreasing  alkalinity.  If  the  electrolysis  is  prolonged  to  produce 
high  concentrations,  the  current  yield  decreases  largely.  With 
suitable  electrodes,  the  yield  of  perphosphate  is  64%  and  of  mono- 
perphosphate  somewhat  more  than  7%.  These  salts  are  formed  in 
moderate  yield  even  in  the  absence  of  fluoride  provided  the  electro¬ 
lyte  is  rich  in  alkali ;  also  both  peroxidised  salts  are  obtained  by 
the  electrolysis  of  a  mixture  of  tetrapotassium  and  dipotassium 
pyrophosphates.  In  strongly  acid  solution,  perphosphoric  acid 
decomposes  spontaneously  in  about  two  days  into  monoperphos¬ 
phoric  acid  and  phosphoric  acid.  Monoperphosphoric  acid  also 
decomposes  in  acid  solution,  but  much  more  slowly  than  in  alkaline 
solution.  C.  S. 
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Graphitic  Carbon.  V.  Kohlschutter  ( ZeitscJi .  anorg.  Ghem 
1919,  105,  35 — 68). — The  physical  and  chemical  properties  of 
graphite  vary  within  such  wide  limits  that  no  distinct  line  of 
demarcation  can  he  drawn  between  graphite  on  the  one  hand  and 
amorphous  carbon  or  soot  on  the  other.  From  the  consideration 
of  a  mass  of  data  relating  to  the  properties  and  mode  of  occur¬ 
rence  of  natural  graphite,  and  the  methods  of  formation  and 
properties  of  artificial  graphite  and  amorphous  carbon,  the  author 
comes  to  the  conclusion  that  all  varieties  of  graphite  and 
amorphous  carbon  are  different  physical  forms  of  “  black  carbon/’ 
which  is  to  be  regarded  as  an  allotropic  modification  of  diamond. 
The  properties  of  different  samples  of  graphite  depend  on  the  con¬ 
ditions  under  which  it  is  produced,  and  its  variable  character  is  to 
be  attributed  to  different  degrees  of  dispersity.  The  reactions 
favourable  to  the  production  of  graphite  fall  into  three  groups: 
(1)  surface  reactions;  (2)  reactions  in  situ ;  (3)  surface  layer  reac¬ 
tions.  These  are  all  reactions  of  the  localised  type  which  have 
been  grouped  together  in  a  previous  paper  in  the  class  of  “topo- 
chemical  ”  reactions  (this  vol.,  ii,  156).  As  an  example  of  the  first- 
group,  the  decomposition  of  acetylene  by  copper  at  400 — 500°  pro¬ 
duces  graphite  as  the  result  of  a  slow  surface  reaction,  whereas  the 
spontaneous  decomposition  at  a  higher  temperature  in  unlimited 
space  produces  soot.  The  formation  of  graphite  by  the  decomposi¬ 
tion  of  a  carbide,  as  in  the  Acheson  process,  is  an  example  of  the 
second  group,  and  another  example  is  the  precipitation  of  graphite 
from  iron-carbon  solutions,  where  in  all  probability  crystals  of 
cementite  are  first  formed,  which  then  decompose,  leaving  the 
graphite  particles  as  pseudomorphs  of  the  cementite  crystals.  As 
examples  of  the  third  group,  there  are  those  reversible  reactions 
which  lead  to  graphite  formation,  such  as  the  decomposition  of 
carbon  disulphide.  In  these  cases,  temperature  is  of  importance 
only  in  so  far  as  it  determines  the  rate  at  which  equilibrium  is 
attained.  Contrary  to  the  generally  accepted  view,  temperature 
and  pressure  have  little  influence  on  graphite  formation  except  in 
so  far  as  they  influence  other  conditions. 

It  is  probable  that  all  natural  graphite  has  been  formed  by  a 
localised  reaction  of  one  of  the  above  types.  It  may  in  some  cases 
have  been  formed  by  metamorphosis  of  organic  carbon  in  contact 
with  igneous  rock,  more  often  probably  by  the  decomposition  of 
carbon  monoxide  in  clefts,  catalysed  bv  the  metallic  oxides  present. 

The  view  that  there  is  no  essential  difference  between  graphite 
and  amorphous  carbon  is  borne  out  by  the  work  of  Debye  and 
Scherrer  on  the  constitution  of  graphite  and  amorphous  carbon 
(A..  1917.  ii,  437).  which  showed  that  both  have  the  same  inter¬ 
ference  effect  on  X-rays.  The  conclusion  of  these  authors  that  in 
graphite  the  carbon  atoms  are  arranged  hexagonally  in  plane 
layers  which  are  superimposed  on  one  another  is  in  agreement  with 
the  present  author’s  idea  that  graphite  owes  its  peculiar  properties 
to  its  lamellar  structure.  This  type  of  structure  not  only  accounts 
for  its  peculiar  physical  properties,  but  also  for  many  chemical 
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properties,  such  as  its  resistance  to  oxidation  and  to  reagents,  and 
for  the  fact  that  its  formation  is  favoured  when  free  carbon  is 
produced  by  a  surface  reaction.  The  difference  between  the  densi¬ 
ties  and  heats  of  combustion  of  graphite  and  amorphous  carbon  is 
discussed,  and  is  shown  not  to  be  detrimental  to  the  theory  that 
they  are  essentially  the  same  form  of  carbon.  The  formation  of 
graphitic  acid  by  oxidation  of  graphite  and  not  of  amorphous 
carbon  is  due  to  the  peculiar  structure  of  the  former  and  not  to 
the  existence  of  a  distinct  graphite  molecule.  E.  H.  It. 

Graphitic  Carbon  and  Graphitic  Acid.  Y.  Kohlschutter 
and  P.  Haenni  ( Zeitsch .  anorg.  Chem.,  1919,  105,  121 — 144). — 
For  the  further  elucidation  of  the  structure  of  graphite  (preceding 
abstract),  the  oxidation  of  graphite  to  graphitic  acid  and  the 
properties  of  the  latter  have  been  studied.  Since  the  properties  of 
the  graphitic  acid  depend  on  those  of  the  graphite  used,  in  order 
to  obtain  results  which  could  be  reproduced,  the  experiments  were 
confined  to  a  specially  pure  electrically  prepared  graphite  free 
from  ash.  The  oxidations  were  carried  out  with  a  mixture  of 
potassium  chlorate,  nitric  and  sulphuric  acids  in  the  cold  under 
fixed  conditions.  The  peculiar  oxidising  properties  of  this  mixture 
are  due  to  the  fact  that  it  penetrates  the  whole  mass  of  the 
graphite;  other  oxidising  agents  which  do  not  penetrate  the 
graphite  have  little  action  or  oxidise  it  completely  to  carbon 
dioxide. 

Repeated  treatment  of  the  graphitic  acid  with  the  oxidising 
mixture  changes  its  colour  from  green  to  brown  or  yellow,  whilst 
its  carbon  content  gradually  diminishes.  Thus  after  one  treat¬ 
ment,  the  graphitic  acid  has  the  composition  0  —  59*02%,  H  — 1*91%, 
0  =  39*07%,  and  after  five  oxidations,  C=54’4%,  H  =  2*14%, 
0=43*46%.  The  apparently  crystalline  particles  of  graphitic  acid 
are  not  crystals,  but  pseudomorphs  of  the  original  graphite  par¬ 
ticles.  After  repeated  washing  with  water,  the  graphitic  acid 
passes  into  solution.  The  colloidal  solution  can  be  flocculated  by 
dilute  acids,  and  the  precipitated  gel  is  perfectly  soluble  in  water. 
The  differently  coloured  graphitic  acids  merely  differ  in  their  degree 
of  dispersity,  the  more  lightly  coloured  products,  obtained  by 
repeated  oxidation,  being  more  highly  disperse.  It  is  not  true,  as 
was  formerly  supposed,  that  the  colour  of  the  graphitic  acid  depends 
on  the  sample  of  graphite  from  which  it  is  made. 

When  heated  or  treated  with  reducing  agents,  graphitic  acid  is 
reduced  to  carbon.  Heating  experiments  have  shown  that  the  gases 
evolved  are  water,  carbon  monoxide,  and  carbon  dioxide,  the  ratio 
C0/C02  being  greater  the  more  slowly  the  heat  is  applied.  The 
temperature  at  which  the  decomposition  becomes  explosive  is  also 
lower  the  slower  the  heating,  and  if  the  heating  is  very  slow  the 
decomposition  may  go  quietly  to  completion  without  explosion. 
The  black,  voluminous  residue  consists  of  carbon  (99*7%  C).  It 
has  all  the  properties  of  soot,  but  can  be  compressed  into  a  mass 
very  similar  to  graphite.  When  the  decomposition  of  the  graphitic 
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acid  by  heat  takes  place  under  pressure,  the  graphitic  character 
of  the  residual  carbon  is  more  marked.  By  decomposing  the 
graphitic  acid  under  sulphuric  acid  at  160 — 180°,  a  residue  was 
obtained  having  properties  intermediate  between  those  of  soot  and 
graphite.  Treatment  of  graphitic  acid  with  reducing  agents,  such 
as  ferrous  or  stannous  salts,  gave  products  with  strongly  marked 
graphitic  properties,  giving  graphitic  acid  again  when  oxidised. 
These  products,  however,  were  contaminated  with  adsorbed  iron 
or  tin  compounds,  which  were  difficult  to  remove. 

The  results  of  these  experiments  are  held  to  confirm  the  opinion 
expressed  in  the  former  paper  (loc.  cit.)  that  graphite  is  formed 
when  the  reaction  resulting  in  the  formation  of  free  carbon  is 
spatially  confined  (topochemical  reaction),  and  that  the  difference 
between  graphite  and  amorphous  carbon  is  purely  physical,  depend¬ 
ing  on  the  conditions  of  formation.  The  formation  of  graphitic 
acid  is  likewise  topochemical  in  character,  the  graphitic  acid  re¬ 
taining  the  structure  of  the  original  graphite.  E.  H.  R. 

Course  of  Reaction  in  Explosions  of  Dilute  Carbon  Di¬ 
sulphide-Air  Mixtures.  G.  R,  Stewart  and  John  S.  Burd 
(J.  Ind.  Eng.  Ghem .,  1919,  11,  130 — 133). — In  the  combustion  of 
dilute  mixtures  of  carbon  disulphide  and  air,  containing  from 
2  *5  to  4%  of  the  former,  from  40  to  60%  of  the  carbon  disulphide  is 
oxidised  according  to  the  equation  CS2+ 302  =  C02-f  2S02;  from 
25  to*  35%  follows  the  reaction  2CS2+  502  =  2C0  +  4S02;  the  remain¬ 
der,  15  to  30%,  is  unchanged.  Sulphur  trioxide  does  not  seem  to  be 
formed.  With  a  mixture  containing  2 ‘5%  of  carbon  disulphide,  the 
resulting  gases  contain  about  15%  of  oxygen,  1%  of  carbon  dioxide, 
usually  less  than  1%  of  carbon  disulphide  and  carbon  monoxide, 
and  about  4%  of  sulphur  dioxide.  [See,  further,  J.  Soc.  Ghem.  Ind., 
1919,  April.]  W.  P.  S. 

Precipitated  Amorphous  Silica.  P.  Braesco  (Compt.  rend., 
1919,  168,  343—345). — From  a  study  of  the  dilatation  of  precipi¬ 
tated  silica,  cast  into  sticks  by  admixture  with  5%  of  sodium  sili¬ 
cate  as  a  paste  and  subsequently  dried  and  calcined,  the  author 
finds  that  precipitated  silica  is  amorphous  provided  that  it  is  only 
heated  to  about  600°,  but  that,  if  it  is  calcined  at  a  temperature 
exceeding  1000°  it  is  crystalline  and  of  the  same  form  as  cristo- 
balite.  W.  G. 

Nature  of  the  Gas  Evolved  when  Fused  Sodium  Hydroxide 
is  Dissolved  in  Water.  W.  H.  Schramm  ( Chem .  Zeit.,  1919, 
43,  69 — 70). — Evolution  of  gas  is  sometimes  noticed  when  fused 
sodium  hydroxide  is  dissolved  in  water;  the  greater  part  of  this 
gas  is  air  contained  in  the  sodium  hydroxide,  but  a  small  quantity 
of  oxygen,  in  addition,  is  also  present.  For  example,  400  grams  of 
fused  sodium  hydroxide,  when  dissolved  in  water  free  from  dis¬ 
solved  gases,  yielded  14*45  c.c.  of  gas  containing  28*7%  of  oxygen. 
The  quantity  of  oxygen  in  excess  of  that  due  to  the  air  is  derived 
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from  the  decomposition  of  an  alkali  compound  of  a  higher  ferric 
oxide;  this  compound  is  present  in  the  sodium  hydroxide,  and  is 
probably  sodium  perferrite,  Na2OFe204.  [See,  further,  J.  Soc. 
Chew.  livd.,  1919,  April.]  W.  P.  S. 

Normal  and  Acid  Sulphates  of  Sodium.  Paul  Pascal  and 
Ero  (Bull.  Soc .  chim.j  1919,  [iv],  25,  35^ — 49). — A  study  of  the 
equilibrium  of  the  ternary  mixture,  Na2S04— H2S04— H20,  over  a 
temperature  range  from  —30°  to  120°.  The  results  confirm  the 
existence  of  the  following  anhydrous  salts  and  hydrates:  Na2S04 
and  its  hepta-  and  deca-hydrates ;  Na2S04,NaHS04;  NaHS04; 
NaHS04,H20 ;  NaHS04,H2S04 ;  NaHS04,HoS04,l*5H20 ; 

2NaHS04,Na2S04. 

There  was  no  indication  of  the  formation  of  the  hydrate  of  the 
intermediate  salt,  Na^SO^NaHSCXi,  or  of  the  hydrate, 

Na2S04,2'5 — 3H20. 

Determinations  were  also  made  of  the  temperatures  of  commence¬ 
ment  of  solidification  of  solutions  of  sodium  sulphate  in  different 
concentrations  of  sulphuric  acid.  Anhydrous  normal  sodium  sul¬ 
phate  is  only  obtained  at  the  higher  temperatures  and  from  dilute 
acid.  From  results  obtained  with  solutions  of  sodium  hydrogen  sul¬ 
phate  it  is  shown  that,  in  order  to  crystallise  this  sulphate,  a  con¬ 
siderable  quantity  of  acid  must  be  added  to  the  solution,  an  acidity 
equal  to  65%  sulphuric  acid  being  necessary  in  order  to  obtain  the 
anhydrous  hydrogen  sulphate,  the  acid  sulphates  of  the  type 
NaHS04,H2S04  only  being  obtained  with  an  acidity  exceeding  80%. 

In  order  to  recover  some  of  the  acid  from  sodium  hydrogen  sul¬ 
phate,  one  of  two  processes  may  be  adopted.  At  the  ordinary  tem¬ 
perature  a  40 — 45%  solution  of  the  acid  sulphate  may  be  prepared 
and  then  cooled  to  —20°,  the  liquid  being  sown  with  a  crystal  of 
the  decahydrate,  Na2SO4,10H2O.  The  liquid  separates  into  a  solid 
phase,  and  a  liquid  phase  containing  at  the  most  30%  of  sulphuric 
acid  and  about  10%  Na*>S04.  The  second  method  suggested  is  to 
prepare  a  75%  solution  of  the  anhydrous  hydrogen  sulphate  at  100° 
and  cool  to  the  ordinary  temperature.  The  liquid  phase  obtained 
contains  about  50%  of  sulphuric  acid.  [See  J .  Soc.  Ghent.  Ind ., 
1919,  April.]  W.  G. 

Basic  Exchange  in  Silicates.  II.  E.  Ramann  and  A. 
Spengel  (Zeitsch.  anorg.  Chem.,  1919,  105,  81 — 96). — Experiments 
have  been  made  on  the  action  of  mixed  salt  solutions  on  ammonium 
permutite,  prepared  by  treating  sodium  permutite  with  ammonium 
nitrate.  With  mixed  solutions  of  potassium  and  calcium  chlorides 
in  equivalent  concentrations,  the  ammonium  is  completely  replaced. 
The  composition  of  the  resulting  permutite  is  independent  of  the 
total  salt  concentration  between  0T  and  3*25A.  The  ratio  of  the 
bases  iii  the  end-product  is  generally  different  from  their  ratio*  in 
the  solution,  the  final  permutite  containing  relatively  more  of  that 
base  of  which  there  is  a  smaller  proportion  in  the  solution.  When 
potassium,  ammonium,  and,  in  most  cases,  sodium  are  the  predomin- 
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ating  bases  in  the  solution,  the  base  ratio  in  the  final  permutite 
corresponds  with  the  ion  ratio  in  the  solution.  When,  however, 
calcium  predominates  in  the  solution,  the  proportion  of  calcium  in 
the  permutite  is  much  smaller  than  would  correspond  with  its  ion 
proportion  in  the  solution.  Calcium  chloride  solutions  do  not  bring 
about  complete  basic  exchange  with  either  ammonium,  potassium, 
or  sodium  permutite.  It  is  concluded  that  basic  exchange  in  the 
case  of  such  silicates  as  permutite  is  an  ion  reaction  following  the 
general  mass  action  law,  but  in  the  case  of  calcium,  and  to  some 
extent  sodium  salts,  a  disturbing  factor,  probably  of  a  physical 
character,  comes  into  play  (compare  A.,  1917,  ii,  468). 

E,  H.  R. 

Silver  Amalgams  Rich  in  Silver.  N.  Parravano  and  P. 
Jovanovich  ( Atti  R .  Accad.  Lined,  1918,  [v],  27,  ii,  411 — 412; 
Gazzetta,  1919,  49,  i,  6 — 9).— Silver  amalgams  rich  in  silver  were 
prepared  similarly  to  the  gold  amalgams  (see  this  vol.,  ii,  161). 
The  specific  electrical  conductivity  curve  is  not  continuous,  but 
consists  of  two  distinct  branches:  the  first  extends  from  0  to  about 
2%  of  mercury,  and  has  the  form  characteristic  of  solid  solutions. 
The  second,  from  about  2%  to  14%  of  mercury  (the  highest  propor¬ 
tion  of  mercury  attainable  by  the  method  of  preparation  used),  is 
a  straight  line,  this  being  characteristic  of  alloys  composed  of  two 
distinct  crystalline  individuals;  the  latter  are  the  saturated  mixed 
crystals  with  2%  of  mercury  and,  according  to  Reinders  (A.,  1906, 
ii,  219),  the  compound,  Ag3Hg.  T.  H.  P. 

[Pure]  Calcium  Hypochlorite  to  Replace  Dakin’s  Solution. 

P.  Michaelis  (Munch,  med.  Woch.y  1919,  66,  45). — The 

Griesheim-Electron  works  manufacture  as  “hyporit”  an  almost 
pure  calcium  hypochlorite  containing  a  little  calcium  chloride  and 
very  little  lime;  it  has  over  80%  of  available  chlorine,  and  forms  a 
stable  powder  which  can  be  compressed  into  tablets  of  accurate 
dosage.  It  readily  dissolves  in  water  to>  an  almost  clear,  very 
faintly  alkaline  solution,  which  replaces  that  of  Dakin.  G.  R. 

Yellow  Cuprous  Oxide.  L.  Moser  (Zeitsch.  anorg.  Chem., 
1919,  105,  112 — 120). — The  best  method  for  preparing  yellow 
cuprous  oxide  is  by  the  reduction  of  a  cupric  salt  by  means  of 
hydroxylamine  in  presence  of  alkali.  It  can  also  be  prepared  elec- 
trolytically,  using  an  alkali  sulphate  as  the  electrolyte  and  an  anode 
of  pure  copper.  When  a  copper  salt  is  reduced  by  Fehling’s  solu¬ 
tion  the  character  of  the  precipitated  cuprous  oxide  depends  on 
the  relative  proportion  of  tartrate  solution  used;  when  excess  of 
tartrate  is  used,  red,  crystalline  cuprous  oxide  is  formed,  but  with 
little  tartrate,  the  cuprous  oxide  is  yellow  and  amorphous. 

As  first  precipitated  the  amorphous  cuprous  oxide  is  light  yellow 
in  colour  and  is  probably  a  hydroxide.  In  absence  of  air  the  colour 
quickly  changes  to  orange  or  brick-red,  probably  through  loss  of 
water.  It  can  then  be  dried  without  further  change.  The  dried 
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product  contains  a  variable  quantity,  2 — 3%,  of  water,  beld  prob¬ 
ably  by  adsorption.  At  high  temperatures,  above  a  low  red  heat, 
the  water  is  lost  and  the  yellow,  amorphous  oxide  changes  into  the 
red,  crystalline  form.  The  yellow  cuprous  oxide  is  to  be  regarded 
as  a  primary  metastable  form,  the  red,  crystalline  form  being  the 
stable  one.  E.  H.  R. 

The  Carhuration  of  Ceric  Oxide.  A.  Damiens  (Ann.  Chim ., 
1918,  [ixj,  10,  330 — 352.  Compare  A.,  1918,  ii,  442).— The  author 
shows  that  the  product  described  by  Sterba  (compare  A.,  1902, 
ii,  399)  as  an  oxycarbide  of  cerium,  CeC2,2Ce02,  is  not  a  definite 
compound  at  all.  The  formation  of  cerium  carbide,  CeC2,  in  an 
electric  furnace  takes  place  in  three  stages:  2Ce09  +  C  =  Ce203-l-  CO, 
Ce^Og  +  90  =  2CeC3  +  3CQ,  CeC3  =  CeC2  +  C.  The  Carbide,  ^CeCg,  is 
soluble  in  the  cerous  oxide,  and  the  intermediate  products  obtained 
in  the  carburation  are  really  solid  solutions  of  this  nature,  their 
content  of  the  carbide,  CeC3,  varying  with  the  intensity  of  carbura¬ 
tion.  This  higher  carbide  in  its  turn  decomposes,  giving  the  known 
carbide,  CeC2,  and  graphite,  thus  accounting  for  the  fact  that  a 
pure  carbide  has  never  been  obtained.  W.  O. 

Disperse  Aluminium  Hydroxide*  I.  Y.  Kohlschutter 
(Zeitsch.  anory .  Chem.f  1919,  105,  1 — 25). — The  physical  form  of 
any  solid  substance  appearing  as  the  result  of  a  chemical  reaction 
is  influenced  by  the  many  variable  factors  which  collectively  deter¬ 
mine  the  conditions  operative  at  the  time  of  its  formation.  In 
particular  is  this  the  case  when  the  sphere  within  which  the  reaction 
can  take  place  is  limited  or  localised,  as  where  a  solid  is  formed  by 
a  reaction  between  a  second  solid  and  a  liquid  or  gas,  the  reaction 
being  localised  at  the  surface  of  the  solid.  The  author's  work  on 
the  different  forms  of  silver  and  arsenic  (A.,  1913,  ii,  589,  953) 
demonstrated  the  dependence  of  the  physical  form  of  the  product 
on  that  of  the  starting  material.  It  is  suggested  that  such  strictly 
localised  processes  as  those  here  cited  should  be  termed  “topo- 
chemical reactions.  The  study  of  such  reactions  is  important  in 
connexion  with  the  chemical  and  physiological  processes  in  plants 
and  animals,  and  for  the  study  of  mineral  morphology. 

As  a  noteworthy  example  of  a  topochemical  reaction,  the  author 
has  studied  the  formation  of  pseudomorphs  of  aluminium  hydroxide 
by  the  action  of  ammonia  solution  on  crystals  of  aluminium  sulphate 
or  ammonium  alum.  When  crystals  of  either  of  these  salts  are 
immersed  in  ammonia  solutions  (1 — 10A),  more  or  less  perfect 
pseudomorphs  of  the  original  crystals  in  aluminium  hydroxide  are 
formed,  the  change  being  quite  rapid  and  complete.  The  pseudo¬ 
morphs  can  be  dried,  and  sometimes  even  ignited,  without  losing 
their  form.  The  physical  characteristics  of  the  pseudomorphs  vary 
very  considerably  with  the  reaction  conditions,  depending  especially 
on  the  ammonia  concentration,  temperature,  nature  of  the  original 
crystals,  and  the  nature  of  the  salts  present  in  the  reacting  solution. 
For  the  experiments,  crystal  particles  of  graduated  sizes  were  used, 
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and  in  order  to  characterise  the  resulting  pseudomorphs,  the  average 
size  of  the  particles  was  measured  after  drying  at  40°,  110°,  and 
at  dehydrating  temperature.  The  pseudomorphs  were  always 
smaller  than  the  original  crystals,  the  shrinkage  being  greater  when 
stronger  ammonia  solutions  were  used.  The  density  of  the  pseudo¬ 
morphs  was  always  greater  from  alum  than  from  aluminium 
sulphate,  other  conditions  being  the  same.  The ‘presence  of  other 
salts  in  the  reacting  liquor,  such  as  ammonium  sulphate,  chloride, 
nitrate,  and  carbonate,  had  a  considerable  influence  on  the  character 
of  the  product.  The  denser  pseudomorphs  were  generally  more 
t  ransparent  than  the  lighter  ones. 

The  pseudomorphs  are  undoubtedly  true  gels.  After  drying  at 
40°  they  are  rapidly  peptised  by  dilute  hydrochloric  acid,  but  after 
drying  at  110°  peptisation  is  slower.  The  character  of  the  sol 
obtained  varies  with  that  of  the  pseudomorphs  in  the  same  way  as 
their  density.  The  peptisation  experiments  indicate  that  the  degree 
of  dispersity  is  greatest  in  the  densest  pseudomorphs.  The 
mechanism  of  the  formation  of  the  pseudomorphs  and  of  their 
pej:)tisation  is  discussed,  the  latter  being  considered  a  chemical  reac¬ 
tion  between  the  hydroxide  and  acid,  as  suggested  in  a  previous 
paper  (A.,  1916,  ii,  485).  E.  H.  It. 

The  Behaviour  of  some  Alkali  Alumino  silicates  at  High 
Temperatures.  H.  Leitmeier  (Zeitsch.  anorg .  Chem .,  1919,  105, 
69—80). — The  work  here  described  was  undertaken  to  ascertain 
whether  alkali-aluminosilicates,  by  heating  for  some  time  at  a 
temperature  just  below  their  melting  point,  undergo  decomposi¬ 
tion  with  loss  of  alkali  to  such  an  extent  that  the  accuracy  of  the 
melting-point  determination  would  be  affected.  Two  minerals  were 
examined,  a  very  pure  form  of  orthoclase,  adularia,  m.  p.  1145 ±5°, 
and  the  sodium  aluminosilicate,  labradorite,  m.  p.  1245 — 1250°. 
Samples  of  each  mineral  were  kept  upwards  of  500  hours  at  a 
temperature  10°  below  the  melting  point.  A  small  and  gradually 
increasing  loss  of  weight  was  always  observed,  of  the  order  of  about 
0*2%.  The  loss  of  weight  is  attributed  to  loss  of  alkali,  but  is  too 
small  to  confirm  by  direct  alkali  estimation.  E.  H.  R. 

Purification  by  Sublimation,  and  Analysis,  of  Gallium 
Chloride.  Theodore  W.  Richards,  W.  M.  Craig,  and  J.  Sameshima 
(J .  Amer.  Chem.  Soc .,  1919,  41,  131 — 132). — The  method  here 
described  for  the  purification  of  gallium  salts  is  based  on  the  fact 
that  gallium  trichloride  sublimes  and  distils  at  a  low  temperature, 
whereas  other  chlorides  likely  to  be  associated  therewith  are  much 
less  volatile.  In  the  apparatus  used,  gallium  could  be  burnt  in 
pure,  dry  chlorine,  and  the  impure  gallium  trichloride  thus  obtained 
distilled  in  pure  chlorine,  in  nitrogen,  and  in  a  vacuum  successively ; 
the  parts  of  the  apparatus  were  fused  together,  so  that  rubber  con¬ 
nexions  and  ground  joints  were  avoided.  Distillation  in  nitrogen  or 
in  a  vacuum  was  found  necessary  to  eliminate  dissolved  chlorine. 
The  resulting  product  showed  no  trace  of  any  other  substance  in  its 
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spark  spectrum  when  examined  in  a  Hilger  wave-length  spectro¬ 
meter.  In  the  best  of  three  preliminary  experiments,  0*43947  gram 
of  gallium  chloride  yielded  1*07087  gram  of  silver  chloride,  having- 
required  0*80587  gram  of  silver  for  complete  precipitation;  the 
values  of  the  atomic  weight  of  gallium  calculated  from  these  two 
data  are  70*09  and  70*11  respectively;  the  determination  is  to  be 
repeated  with  larger  quantities  of  the  gallium  chloride. 

T.  H.  P. 

Purification  of  Gallium  by  Electrolysis,  and  the  Com¬ 
pressibility  and  Density  of  Gallium.  Theodore  W.  Pickards 
and  Sylvester  Boyer  (/.  A??ier.  Chem.  Soc.,  1919,  41,  133—134). 
— The  separation  of  gallium  from  indium  by  a  method  based  on 
the  different  solubilities  of  the  hydroxides  of  the  two  metals  in 
alkali  hydroxide  solution  is  incomplete,  the  gallium  thus  obtained 
always  containing  several  per  cent,  of  indium  and  never  showing  a 
higher  melting  point  than  26*9°.  Electrolysis  in  slightly  acid  solu¬ 
tion  of  a  salt  of  the  gallium  partly  purified  by  the  above  process 
(compare  Dennis  and  Bridgman,  A.,  1918,  ii,  456)  yields  far  better 
results,  the  melting  point  of  the  gallium  deposited  being  30*8°, 
which  is  higher  than  any  value  yet  given  in  the  literature. 

The  compressibility  of  solid  gallium  is  found  to  be  2*09  x  10“°, 
this  value  falling  exactly  on  the  curve  representing  compressibility 
as  a  periodic  function  of  the  atomic  weight;  gallium  containing 
several  per  cent,  of  indium,  as  obtained  by  the  hydroxide  process, 
gives  an  appreciably  lower  value.  For  liquid  gallium,  the  com¬ 
pressibility  is  3*97  x  10”6,  a  value  almost  exactly  identical  with  that 
of  mercury  and  nearly  twice  as  great  as  that  of  solid  gallium, 
although  its  specific  volume  is  less.  This  result  is  in  agreement 
with  the  universal  law  that  solids  have  compressibilities  distinctly 
less  than  those  of  the  same  substances  as  liquids,  quite  irrespective 
of  their  specific  volumes. 

The  densities  of  solid  and  liquid  gallium  are  5*885  and  6*081 
respectively.  T.  H.  P. 

Influence  of  Different  Factors  on  the  Critical  Velocity  of 
Tempering  of  Carbon  Steels.  A.  Portevin  (Compt.  rend 
1.919,  168,  346 — 348.  Compare  A.,  1917,  ii,  372). — From  a  study 
of  the  time  of  tempering  as  a  function  of  the  diameter  of  liomo- 
thetie  cylinders,  and  of  the  hardness  as  a  function  either  of  the 
time  of  cooling  or  of  the  diameter  of  the  cylinders,  it  is  shown 
that,  for  a  carbon-steel  containing  C“l*07%,  Mn~0*Q8%,  the  ratio 
r,  time  of  cooling,  to  the  diameter  is  given  graphically  by  two 
straight  lines,  differing  according  as  the  diameter  is  above  14  mm. 
or  below  13  mm.,  and  at  the  same  time  the  hardness  undergoes  a 
change  of  about  200  Brinell  units.  These  two  phenomena  are  the 
consequence  of  the  sudden  lowering  of  the  temperature  of  trans¬ 
formation  with  cooling  and  of  the  change  in  the  microstructure. 
The  critical  velocity  of  tempering,  or,  more  exactly,  the  region  of 
velocities  of  cooling  in  which  this  sudden  change  of  phenomena 
occurs,  appears  to  be  the  most  characteristic  property  of  steel  in  so 
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far  as  its  tempering  is  concerned.  The  critical  velocity  is  also 
influenced,  notably  by  the  manganese  content  of  the  steel,  decreas¬ 
ing  with  it.  The  minimum  temperature  of  hard  tempering  is  a 
function  of  the  velocity  of  cooling,  and  is  lower  as  the  velocity  is 
higher. 

Chevenard’s  results,  using  a  steel  wire  0*32  mm.  in  diameter  (A., 
1917,  ii,  414),  when  compared  with  the  author’s  results  on  a  cylinder 
20  mm.  in  diameter,  made  of  steel  of  almost  the  same  carbon  and 
manganese  content,  lend  support  to  the  view  that  pressure  plays  an 
important  part  in  the  formation  of  troostite.  W.  G. 

Some  Mixed  Crystals  of  Calcium  Ferrite  and  Aluminate. 

Edward  D.  Campbell  (/.  Ind.  Eng .  Ghent .,  1919,  11,  116 — 120. 
Compare  ibid .,  1913,  5,  627;  1915,  7,  835;  A.,  1914,  ii,  772).— 
Cooling  curve  and  micrographic  investigations  have  been  carried 
out  in  order  to  ascertain  (1)  if  a  calcium  ferrite  of  the  composition 
5CaO,3Fe203  really  exists  (compare  Shepherd,  Rankin,  and  Wright, 
A.,  1911,  ii,  725;  Rankin  and  Wright,  A.,  1915,  ii,  50;  Sosman  and 
Merwin,  A.,  1916,  ii,  618),  and  (2)  what  is  formed  when  a  mixture 
of  calcium  oxide,  ferric  oxide,  and  alumina  is  melted  and  then 
cooled  slowly  enough  to  permit  the  material  to  be  nearly  in  equil¬ 
ibrium  during  the  entire  cooling  period.  The  results  obtained 
confirm  the  statement  that  dicalcium  ferrite,  2Ca0,Fe203,  and 
monocalcium  ferrite,  CaO,Fe203,  are  the  only  definite  compounds 
of  lime  and  ferric  oxide.  Pure  tricalcium  aluminate,  3Ca0,Al203, 
may  be  recovered  by  crystallisation  from  a  solution  of  lime  in  the 
compound,  5Ca0,3Al203,  as  a  solvent  provided  that  the  concentra¬ 
tion  of  the  lime  at  the  beginning  of  the  crystallisation  is  less  than 
is  required  to  form  tricalcium  aluminate  with  all  the  alumina 
present.  If  a  solution  with  the  empirical  formula  SCa0,3R203, 
containing  ferric  oxide  and  alumina  in  the  molecular  proportion 
1:3,  is  slowly  cooled,  mixed  crystals  with  the  ferric  oxide  and 
alumina  in  the  ratio  1  :7  crystallise  our  until  the  ratio  Fe203:  A1203 
in  the  solution  has  been  increased  to  3:5;  mixed  crystals  in  the 
latter  ratio  then  crystallise  out,  further  increase  in  the  Fei203:Al203 
ratio  being  produced  until,  at  about  1370°,  the  ratio  reaches  the 
value  1:1.  Those  aluminates  in  which  part  of  the  alumina  is 
replaced  by  ferric  oxide  are  capable  of  holding  in  solution  less 
calcium  oxide  than  the  pure  aluminates.  T.  H.  P. 

A  New  Method  of  Determining*  the  Allotropic  Trans¬ 
formation  of  Nickel .  Ernst  Janecke  (Zeitsch.  angetv.  Chem 1918, 
31,  i,  229;  Zeitsch.  Elektrochem .,  1919,  25,  9 — 17). — Allotropic 
changes  in  metals  are  accompanied  by  a  change  in  the  rate  of 
expansion,  which,  however,  is  so  small  that  it  is  difficult  to  detect. 
The  following  method  allows  the  change  to  be  observed  over  short 
as  well  as  long  intervals  of  time.  A  nickel  cylinder,  45  cm.  long, 
is  inserted  in  a  low-pressure  press  (3000  kilos.)  used  for  textile  and 
compressive  strength  tests,  and  heated  by  means  of  a  resistance 
furnace.  The  variation  in  length  produces  a  movement  of  the 
upper  movable  plate  of  the  press,  which  can  be  registered ;  move- 
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ments  as  small  as  0*007  mm.  are  indicated.  The  transformation 
temperature  of  nickel  is  347 — 360°  j  the  expansion  graph  consists  of 
two  straight  lines,  that  above  the  transformation  temperature  being 
the  more  steeply  inclined.  W.  R.  S. 


Molecular  Compounds  with  High  Co-ordination  Numbers 
and  with  Atomic  Groups  as  Co-ordination  Centres.  The 
Stereochemistry  of  Inorganic  Boron,  Silicon,  and  Phos¬ 
phorus  Compounds.  Paul  Pfeiffer  ( Zeitsch .  anorg.  Chem 
1919,  105,  26 — 34).— The  type  of  crystal  structure  which  has  been 
revealed  by  the  study  of  crystals  by  means  of  X-rays  can  be  ex¬ 
plained  chemically  on  the  assumption  that  the  crystal  is  a  complex 
molecular  compound  of  the  co-ordinated  type.  It  is  necessary, 
however,  to  assume  that  not  only  atoms,  but  also  groups  of  atoms, 
may  function  as  co-ordination  centres,  and  that  co-ordination 
numbers  as  high  as  8  or  12  are  possible.  The  distribution  of  the 
co-ordinated  groups  around  the  central  atom  or  group  can  be  repre¬ 
sented  by  reference  to  a  cube.  When  the  co-ordination  number  is 
4,  the  co-ordinated  groups  occupy  alternate  corners  of  the  cube 
(tetrahedral  grouping) ;  six  similar  groups  occupy  face  centres 
(octahedral  grouping) ;  eight  groups  occupy  all  cube  corners  (cubic 
grouping),  and  twelve  groups  are  situated  at  the  centres  of  cube 
edges  (cubo-octahedral  grouping).  The  author  proceeds  to  show 
that  a  number  of  known  compounds  may  be  represented  as  co¬ 
ordinated  compounds  with  co-ordination  numbers  8  or  12. 
Among  the  former  are  included  compounds  of  the  type 
[Mg(OH2)s]Cl2,  [Mg(OH2)8]BiCl5,  [Al(0H2)8]2(S04)s>  [Ca(NH3)s]Cl2, 
and  the  well-known  series  of  double  nitrates  of  the  rare  earths  of 
the  type  [M//(0H2)8]3[M///(N03)6]2.  A  number  of  double  fluorides, 
cyanides,  anti  oxalates  are  also  included. 

The  alloys  of  the  type  NaZn12,  KHg12  are  typical  molecular  com¬ 
pounds  of  the  12-co-ordinated  type,  and  should  have  the  same 
crystalline  structure  as  the  metals  copper,  silver,  and  gold.  The 
alums  can  also  belong  to  this  type,  [M///(0H2)|2](S04)2M/,  and 
also  a  number  of  dodecahydrates  of  metallic  salts.  Specially 
interesting  in  this  connexion  are  the  phospho-,  silico-,  and  boro- 
tungstates  described  by  Rosenheim  and  Janecke  (A.,  1918,  ii,  77). 
The  "respective  tungstic  acids  may  be  represented  by  the  formulae : 
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>)(W03)12' 
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In  these  formulae,  the  central  atom  (P,Si,B)  has  six  co-ordinated 
oxygen  atoms,  and  the  group  (R06)  itself  functions  as  a  co-ordina¬ 
tion  centre  with  twelve  co-ordinated  (W03)  groups.  In  the  group 
(R06)  it  is  necessary  to  distinguish  two  kinds  of  oxygen  atoms  in 
order  to  account  for  the  number  of  ionised  hydrogen  atoms  in  the 
molecule.  This  distinction  brings  in  the  possibility  of  the  exists 

/  .  n  "\  /  o  "\ 

ence  of  isomerides,  since  the  groups  (Siq2,  J  and  (Bq3,J  when 

given  an  octahedral  space  configuration  can  have  both  cis  and 
trans  forms.  These  considerations  are  iif  perfect  agreement  with 
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the  facts,  for  both  silicotungstates  and  borotungstates  of  this  type 
are  known  in  two  forms,  whereas  no  isomerism  has  been  observed 
in  the  case  of  the  phospho tungstates.  E.  H.  R. 

Investigation  by  means  of  X-rays  of  the  Crystal  Struc¬ 
ture  of  White  and  Grey  Tin.  A.  J.  Bijl  and  N.  H.  Kolkmelter 

(Proc.  K.  Ahad.  Amsterdam ,  1919,  21,  494 — 500,  501 — 504). — ■ 
From  the  photographs  of  white  and  grey  tin  previously  obtained 
(this  vol.,  ii,  108),  the  crystal  structures  of  the  two  forms  have  been 
deduced.  T.  H.  P. 

Gold  Amalgams  Rich  in  Gold.  ST.  Parravano  and  P. 

Jovanovich  (Atti  R.  Accad .  Lincei ,  1918,  [v],  27,  ii,  364 — 368; 
Gazzetta ,  1919,  49,  i,  1 — 6.  Compare  this  vol.,  ii,  69,  155). — 
Previous  investigations  by  various  authors  lead  to  the  conclusion 
that  in  gold  amalgams  containing  between  about  90%  and  100% 
of  gold,  mercury  exists  dissolved  in  the  gold  to  form  solid  solu¬ 
tions.  In  order  more  clearly  to  define  the  nature  of  these  gold 
amalgams  rich  in  gold,  the  authors  have  measured  the  electrical 
resistances  at  25°  of  pure  gold  and  of  a  series  of  twenty-one  of 
the  amalgams  containing  from  0*4859%  to  9*593%  of  mercury. 
These  amalgams  were  prepared  by  coating  gold  wire  about 
0*5  mm.  in  diameter  electrolytically  with  mercury,  heating 
the  wire  at  200°  for  two  to  three  hours,  then  coating  again 
with  mercury  and  heating,  this  procedure  being  continued  until 
the  resulting  amalgam  assumed  the  desired  composition.  The 
homogeneity  in  composition  of  the  amalgamated  wires  was  demon¬ 
strated  by  microscopic  examination  and  also  by  analysis.  The 
specific  conductivities  of  the  different  amalgams  are  given  in  the 
forms  of  a  table  and  a  curve,  the  latter  showing  a  continuous 
diminution  in  the  conductivity  of  gold  by  increasing  proportions 
of  mercury.  This  behaviour  is  characteristic  for  solid  solutions.' 

T.  H,  P. 

Action  of  Alkalis  on  Crucibles  made  of  Alloys  of  Platinum 
or  of  Gold.  Paul  Nicolardot  and  Claude  Chatelot  (Bull.  Soc. 
chim .,  1919,  [iv],  25,  4 — 9). — Platinum  crucibles  undergo  marked 
corrosion  when  sodium  hydroxide  or  potassium  hydroxide  is  fused 
in  them,  and  the  crucibles  are  subsequently  washed,  first  with  water 
and  then  with  dilute  acid.  New  crucibles  resist  better  than  old 
crucibles,  and  the  presence  of  iridium  rather  diminishes  the  resist¬ 
ance  to  corrosion.  Potassium  hydroxide  is  decidedly  more  corrosive 
than  sodium  hydroxide.  In  the  case  of  crucibles  of  alloys  of  gold, 
those  made  from  gold— palladium  alloys  were  the  most  resistant  to 
the  fused  alkali  hydroxides,  but  even  this  alloy  was  very  seriously 
attacked  by  sodium  peroxide  at  the  concentration  necessary  for  the 
decomposition  of  minerals  such  as  chromite.  Barium  oxide  at  825° 
is  much  less  corrosive  than  the  alkali  hydroxides.  W.  G. 
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Volcanic  Explosions.  I.  Explosive  Eruptions  and  their 
Phases.  Combustion  of  Hydrogen.  Venturino  Sabatini  ( Atti 
R>  Accad .  Lined,  1918,  [v],  27,  ii,  360 — 364). — -Water-vapour  alone 
is  capable  of  explaining  the  mechanical  effects  produced  in  volcanoes 
and  the  projections  from  the  latter,  and  there  is  evidence  indicating 
that  water-vapour  constitutes  almost  the  whole  of  the  gaseous  pro¬ 
ducts  of  volcanic  smoke  columns;  the  source  of  this  vapour  is  not 
yet  established.  At  the  high  temperatures  prevailing  in  the  depths 
of  volcanoes,  the  water-vapour  is  easily  decomposable  by  various 
elements,  with  liberation  of  hydrogen ;  actual  dissociation  of  the 
water-vapour  to  any  large  extent  is  improbable  owing  to  the  high 
pressures  existing. 

The  presence  of  water  in  the  lava  may  be  derived  from  water  of 
infiltration  meeting  the  very  hot  lava  and  being  absorbed  and 
decomposed  by  it,  the  hydrogen  and  any  residual  uncombined 
oxygen  passing  up  into*  the  crater  and  there  meeting  the  atmo¬ 
spheric  oxygen  entering  through  the  fissures,  and  thus  giving  rise 
to  violent  explosion.  The  law  connecting  pressure  and  temperature 
inside  the  laval  mass  is  not  known,  but  it  is  probable  that  the  latter 
does  not  increase  at  the  same  rate  as  the  former.  At  the  high  tem¬ 
peratures  prevailing  at  great  depths,  the  hydrogen  remains  gaseous, 
and  at  2000°  reaches  its  maximal  density  (co-volume). 

Laboratory  experiments  show  that  the  minerals  formed  at  the 
highest  temperatures  are  spinels,  melting  at  1900°,  whilst  iron 
chromate  melts  at  1850°,  quartz  at  1775°,  and  peridotes  at  1730° 
or  above;  others  generally  melt  below  1700°.  Thus  at  2000°  or, 
under  high  pressures,  at  a  considerably  lower  temperature  lava 
cannot  contain  elements  in  the  solid  condition.  T.  H.  P. 

Volcanic  Explosions.  II.  Calculations  on  the  Combus¬ 
tion  of  Hydrogen.  Comparison  with  Ordinary  Explosives. 

Venturino  Sabatini  (Atti  R.  Accad.  Lined ,  1918,  [v],  27, 
ii,  405 — 407.  Compare  preceding  abstract). — The  energy  deve¬ 
loped  in  the  explosion  of  one-ninth  of  a  kilogram  of  hydrogen,  with 
a  co-volume  of  1240  litres,  is  considered,  and  it  is  shown  that 
800,000  kilogram-metres  remain  available  for  rupturing  the  cup  of 
the  crater,  for  enlarging  the  latter,  and  for  projecting  matter  there¬ 
from,  a  loss  of  one-third  of  the  energy  in  heat  effect  and  in  second¬ 
ary  shocks  being  assumed.  With  glyceryl  nitrate  and  explosive 
gelatin,  the  corresponding  amounts  of  energy  given  per  kilogram  are 
625,000  and  652,000  kilogram-metres  respectively.  T.  H.  P. 

Mimetite,  Thaumasite,  and  Wavellite.  E.  T.  Wherri 

(Proc.  U.S.  Nat.  Mus.,  1918,  54,  373 — 381). — Colourless,  acicular 
crystals  from  the  Tintic  district,  Utah,  were  thought  to  be  penfield- 
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ite  until  it  was  observed  that  they  had  different  optical  constants 
(a)  =  2’14J  e  =  2*13).  An  analysis  made  on  6  mg.  proves  them  to  be 
mimetite:  PbO  73*3,  Cl  2*5,  As205  [24*7]%. 

Crystals  of  thaumasite  are  described  from  West  Paterson,  New 
Jersey.  Although  minute,  these  give  the  axial  ratio  a:c~ 
1:0*931+0*003,  and  several  new  forms.  Thaumasite  is  described 
chemically  as  “  di-hydroxy-tricalcium  carbon  o-silico-sulphate  crystal¬ 
lising  with  14H20  in  the  hexagonal  system.” 

Wavellite,  as  divergent  groups  of  minute,  acicular  crystals  in 
ferruginous  sandstone  from  Hellertown,  Pennsylvania,  gives  the  new 
axial  ratio  a:b  :c~0*564:l  : 0- 404.  Analysis  by  F.  Wynkoop  agrees 
with  the  formula  (Al[0H,F])3(P04)o  +  5H20  of  Oroth,  rather  than 
with  that  of  Dana  : 

AloOo)  PaD-s-  SiO,.  F.  H20.  Total.  Sp.  gr. 

365  33*4  IT  0*8+  286  1001  2325 

L.  J.  S. 


Connexion  between  the  Optical  Constants  and  Chemical 
Composition  of  the  Scapolites.  N.  Sundius  (Bull.  Geol.  Inst. 
Univ.  Upscda ,  1916,  15,  1 — 12).- — The  following  determinations 
support  the  statement  of  Borgstrom  (A.,  1915,  ii,  836)  that  in  the 
minerals  of  the  scapolite  group  the  refractive  indices  and  the  double 
refraction  increase  with  the  percentage  of  carbon  dioxide  present. 

I,  small,  yellow  grains  with  pyroxene  from  Hesselkulla,  Sweden. 

II,  fine-grained,  crystalline  material  with  calcite,  pyroxene,  etc., 
from  Waldviertel,  Lower  Austria.  Ill,  white,  fine-grained  with  little 
muscovite  and  calcite,  from  Froland,  Arendal,  Norway.  IV — -VI, 
from  Vah&ive,  Pahtosvaara,  and  Kalpivaara  respectively,  all  in  the 
Kiruna  district,  Swedish  Lapland  : 
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*  I,  sodium-light ;  II- 

-VI, 
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Si02. 

A1203 

.  CaO. 

Na20. 

Cl. 

SOs. 

co.2. 

H20.  Total. 

Sp.gr. 

I. 

45-53 

28-41 

17*49 

n.d- 

0-10 

0*04 

4-61 

n.d.  96-18 

2-730 

II. 

48-60 

27-07 

15-69 

n.d. 

0*17 

0-02 

4-48 

0-23  96-26 

2-710 

III. 
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*  Inch  K20,  0-72. 
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Composition  of  Tourmaline  from  Uto,  Sweden.  Hj.  Sjogren 
( Bull .  Geol.  Inst.  TJniv.  Upsala ,  1916,  15,  317—324). — The  occur¬ 
rence  of  tourmaline  of  different-  colours  in  the  lithia-bearing  pegma¬ 
tite  veins  of  the  Island  of  Uto,  near  Stockholm,  has  long  been 
known.  Analyses  by  N.  Sahlbom  are  of  I,  the  pink  variety  (“rubel- 
lite”);  II,  pale  green;  III,  greyish -white,  nearly  colourless;  IV, 
bluish-black.  The  first  three  are  alkali-tourmalines,  and  the  last  an 
iron-tourmaline.  Details  are  given  of  the  method  of  analysis. 
Some  of  the  iron  is  perhaps  present  in  the  ferric  state,  especially  in 
IV.  The  results  agree  closely  with  the  general  formula,  H20B2Si4O2l, 
of  Penfield  and  Foote  (A.,  1899,  ii,  304)  : 


SiO,. 

b2o;% 

A!A. 

FeO. 

MnO. 

CaO. 

MgO. 

K20. 

Na20. 

Li.,0. 

P0O5 

I. 

36-70 

10-76 

42-99 

1*35 

0*28 

0-60 

0-10 

0-49 

3-36 

0-89 

nil. 

II. 

36-48 

9*74 

40-08 

3*51 

0-40 

trace 

0-08 

0-86 

2-99 

Ml 

0-17 

III. 

36-33 

9-79 

40-99 

1*35 

0-37 

0-95 

0-16 

0-50 

3*04 

1*31 

nil. 

IV. 

35-40 

10-45 

34-69 

9-04 

0-41 

1-08 

0-89 

0-60 

315 

0-72 

0-13 

Total  less 

F. 

HoO<  105°. 

.  H,D>  105c 

O  for  F. 

I. 

0-19 

0-24 

2-75 

100-62 

II. 

0-40 

0-17 

3-85 

99-64 

III. 

0-39 

0-45 

4-02 

99-46 

IV. 

0-29 

0-09 

2-64 

9946 

L.  J.  S. 


Analyses  of  Swedish  Glauconites.  Naim  a  Sahlbom  (Bull. 
Geol.  Inst.  TJniv.  Upsala ,  1916,  15,  211 — 212). — Analysis  I  is  of 
material  from  coarsely  crystalline  Silurian  limestone  at  Eriksore, 
Oland.  The  glauconite  was  separated  from  the  crushed  rock  by 
means  of  an  electromagnet  and  pure  grains  picked  out  under  a  lens. 
The  grains  are  olive-green  and  sharply  angular  with  rough  sur¬ 
faces.  Brown,  weathered  grains  were  rejected.  The  material  is 
slowly  decomposed  by  hot  hydrochloric  acid.  At  100°  it  loses  1*60% 
H20.  II  is  of  material  mixed  with  quartz  grains  from  Schonen. 
The  grains  are  irregularly  rounded,  with  dull  lustre  and  dark  green 
colour;  they  more  closely  resemble  the  ordinary  type  of  glau¬ 
conite  than  I.  The  material  is  difficultly  attacked  by  hot  hydro¬ 
chloric  acid.  It  loses  2*7- — 3%  H20  at  100?: 


Si02. 

Al2Cb. 

Fe„Ov 

FeO. 

CaO. 

MgO. 

k2o. 

I. 

51-35 

9*47 

16-37 

4*75 

0-63 

3-17 

7-34 

II. 

52*74 

12-29 

9*35 

6-30 

0*55 

4-05 

7-97 

h2o. 

Na20. 

F. 

P,o5. 

>  100°. 

Total. 

Sp.  gr. 

I. 

1.22 

— 

0-35 

485 

99*50 

2-82 

II. 

0-09 

0*13 

— 

5-93 

99-40 

2-73 

L.  J.  S'. 

The  Eulysite  of  Sodermanland.  John  Palmgren  (Bull. 
Geol.  Inst.  U niv.  Upsala ,  1917,  14,  109 — 228). — Eulysite  is  a  dark, 
fine-grained  olivine-augite-garnet  rock  occurring  as  beds  in  gneiss 
at  Turaberg  and  several  other  places  in  central  Sweden.  It  is 
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usually  classed  with  the  peridotites  and  sometimes  with  eclogite ;  the 
present  author  regards  it  as  a  crystalline  schist.  The  following 
minerals  were  isolated  from  the  rock  for  optical  examination  by 
the  Fedorov  “  universal  method.”  The  olivine  is  a  manganfayalite; 
analysis  I  is  of  honey-yellow  grains  picked  out  from  the  crushed 
rock  from  Gillinge,  and  II  of  the  portion  soluble  in  dilute  hydro¬ 
chloric  acid  of  the  rock  from  Tunaberg.  Diopside  from  the  Gillinge 
rock  gave  III,  corresponding  with  CaMgSi206  19%,  CaFeSi206  61%, 
and  MgFeSi206  20%.  Iron-anthophyllite  (IV)  from  Tunaberg  shows 
a  distinct  prismatic  amphibole  cleavage  and  straight  extinction; 
birefringence,  negative,  y  —  a  =  0*020,  optic  axial  angle  2V  =  89°6/. 
The  analysis  corresponds  with  3FeSi03  +  RSi02,  where  R  =  Mg,  Mn, 
Ca.  The  mineral  is  very  similar  to  that  from  Rockport,  Massachu^ 
setts  (Warren,  A.,  1904,  ii,  45).  Analysis  V  is  of  hornblende  from 
Gillinge.  Griinerite,  from  Stromshult,  Tunaberg,  with  extinction 
angle  (c  :  y)  =  14’5°,  gave  VI,  corresponding  with  FeSiOg  +  RSi03. 
The  relation  of  this  to  other  monoclinic  iron  amphiboles  is  discussed. 
VII  of  potash-felspar,  mainly  microcline  with  some  orthoclase,  from 
Gillinge.  Garnets  at  Tunaberg  are  represented  by  almandine  (anal. 
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MgO. 
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1 — 4 

cS 
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H 

u 

bO 

& 

30 

I. 

28'22 

— 

— 

— 

63*20 

5-19 

0-50 

2*32 

— 

— 

— 

99*43 

432 

H. 

31-62 

— 

0*46 

— 

85  12 

26*51 

1*58 

4*39 

— 

__ 

— 

100*00 

_ 

III. 

49-84 

— 

0-78 

0  50 

19*85 

3*66 

6*90 

18*42 

— 

— 

0-35 

100*30 

3-544 

IV. 

47-46 

0*03 

0*14 

0*34 

42*34 

3*88 

1*05 

5*05 

— 

— 

0*07 

100*25 

3-83 

V. 

37*30 

0-93 

1275 

7*18 

18-73 

1*42 

11*46 

4  94 

2*87 

0*96 

1*22 

99*93* 

3-35 

VI. 

50-79 

0'07 

0  55 

0*84 

80*64 

5*93 

1-42 

7*87 

— . 

— 

1-87 

99-98 

3-396 

VII. 

65  "15 

— 

18-14 

0*57 

— 

trace 

0*08 

trace 

14*08 

1*27 

0  41 

100-191 

2-595 

VIII. 

37-21 

0-02 

19*37 

2*56 

23-48 

11*04 

5*75 

0*58 

— 

— 

0*15 

100-16 

4-115 

IX. 

37-11 

0*10 

19-68 

1-93 

7*72 

26*45 

6*39 

0*75 

— 

— 

0*11 

100*24 

4  09 

X. 

47-92 

— 

0-16 

046 

13*78 

27-96 

6*20 

3*58 

— 

— 

0'28 

100-34 

3-60 

*  Also  F,  0*17.  f  Also  BaO,  0*49. 


VIII)  and  spessartite  (IX) ;  the  former  is  intermediate  in  composi¬ 
tion  between  typical  almandine  and  spessartite,  and  is  called  man- 
ganalmandine.  Veins  in  a  richly  manganiferous  eulysite  at  Tuna¬ 
berg  are  filled  with  a  pyroxenic  mineral  (named  sobralite),  together 
with  manganfayalite  and  spessartite.  In  hand-specimens  the  former 
is  brown  with  a  lilac  tinge.  Analysis  X  is  of  opaque,  pale  lilac 
grains,  and  corresponds  with  4MnSi03,  2FeSi03,  CaSiOs,  MgSi03. 
Optical  examination  shows  it  to  be  triclinic  with  cleavages  in  three 
directions,  and  to  differ  from  pyroxmangite  (Ford  and  Bradley,  A., 
1913,  ii,  869)  in  the  position  of  the  optic  axial  plane.  Analyses,  also 
by  R.  Mauzelius,  are  given  of  the  rock  and  of  the  associated  iron- 
ores  and  limestones.  L.  J.  S. 
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Ring  Formation  in  Reactions.  F.  Keiss  and  G.  Diesselhorst 
( Chem .  Zeit.,  1919,  43,  39). — Certain  reactions,  such  as  the  blue 
coloration  given  by  nitrates  with  diphenylainine  and  sulphuric 
acid,  are  characterised  by  the  formation  of  a  riug,  preceding  the 
production  of  a  coloured  zone.  This  is  due  to  adhesion  between 
the  liquid  and  the  glass  of  the  tube,  and  the  greater  the  surface 
of  contact  the  more  sensitive  is  the  reaction.  C.  A.  M. 

Use  of  Filter-paper  Pulp  in  Analysis.  O.  Hackl  (Chem. 
Zeit .,  1919,  43,  70 — 71). — The  addition  of  a  quantity  of  filter- 
paper  pulp  is  advantageous  in  the  filtration  of  such  precipitates  as 
barium  sulphate,  calcium  oxalate,  sulphur,  ferric  hydroxide, 
aluminium  hydroxide,  etc.,  but  it  should  not  be  used  in  the  last 
two  instances  when  it  is  desired  to  re^dissolve  the  precipitates  in 
hot  hydrochloric  acid.  A  precipitate  of  ferric  hydroxide  mixed 
with  filter-paper  pulp,  when  ignited,  forms  a  finely  divided  powder 
which  dissolves  readily  in  hydrochloric  acid.  In  the  case  of  filtra¬ 
tion  of  silica  from  a  solution  containing  aluminium  salts,  the 
presence  of  filter-paper  pulp  retards  the  rate  of  filtration.  [See, 
further,  J .  Soc.  Chem.  Ind 1919,  235a.]  W.  P.  S. 

The  Replacement  of  Platinum  by  an  Alloy  in  Apparatus 
for  Electrolytic  Analysis .  Paul  N  icolardot  and  J ean  Boudet 
(Bull.  Soc.  chim 1919,  [iv],  25,  84 — 86.  Compare  A.,  1918, 
ii,  425). — For  the  preparation  of  cathodes,  the  authors  recommend 
the  use  of  an  alloy  of  gold  and  copper  in  the  proportion  of  9 : 1 
in  place  of  platinum.  The  total  loss  in  weight  of  such  a  cathode, 
weighing  23*5  grams,  was  only  0*001  gram  during  twenty  estima¬ 
tions  of  different  types.  Anodes  may  be  prepared  from  the  same 
alloy,  but  should  be  coated  with  a  thin  layer  of  platinum  electro- 
lytically  deposited.  W.  G. 

Apparatus.  H.  Vigreux  (Ann.  Falsify  1918,  11,  385 — 387).— 
Apparatus  for  the  Estimation  of  Ammonia. — The  distillation  flask 
is  connected  with  a  vertical  fractionating  column,  the  upper  part 
of  which  is  connected  with  a  slightly  inclined  condensing  apparatus. 
The  latter  condenses  the  steam,  and  the  greater  part  of  the  con¬ 
densed  water  returns  through  the  column  into  the  flask,  whilst  the 
ammonia  vapours  pass  to  an  absorption  vessel.  Safety  Valve  for 
Water  Pumps. — The  valve,  which  is  placed  between  the  pump  and 
the  vessel  from  which  the  air  is  to  be  exhausted,  consists  of  a 
vertical  chamber  containing  a  float;  if  water  flows  back  from  the 
pump  and  enters  the  lower  part  of  the  chamber,  the  float  rises  and 
cuts  off  connexion  with  the  other  portions  of  the  apparatus. 
Condenser. — Numerous  cross  tubes  are  provided  in  the  inner  tube 
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of  an  ordinary  Liebig  condenser;  these  tubes  provide  a  free  passage 
for  the  water  in  the  jacket  and  increase  the  available  condensing 
surface.  [See.  further,  J.  Soc.  Ghem.  Ind.>  1919,  200a.] 

W.  P.  S. 

Absorption  Pipettes.  E.  van  Alstine  (J.  Ind.  Eng.  Chem ., 
1919,  11,  51 — 52). — Two  vertical  cylindrical  bulbs,  placed  one 
above  the  other,  are  connected  by  a  short  length  of  glass  tubing,  the 
centre  portion  of  which  is  constricted  to  a  capillary.  A  side-tube 
connects  the  top  of  the  upper  bulb  with  the  tube  below  the 
capillary.  The  bottom  of  the  lower  bulb  is,  by  a  swan-neck  tube, 
connected  with  the  top  of  a  third  bulb,  and  this,  in  turn,  with  a 
fourth  bulb.  For  use,  the  absorption  solution  contained  in  the 
fourth  bulb  is  drawn  over  so  as  to  fill  the  two  cylindrical  bulbs; 
the  gas  (for  example,  air  containing  carbon  dioxide)  is  admitted 
from  the  measuring  burette  into  the  top  of  the  upper  bulb  and 
passes  into  the  lower  bulb  through  the  side-tube.  Meanwhile,  the 
solution  passes  gradually  through  the  capillary  and  continually 
wets  the  interior  wall  of  the  lower  bulb,  which  now  contains  most 
of  the  gas.  Some  absorption  also  takes  place  in  the  third  bulb, 
the  fourth  bulb  serving  as  a  reservoir  for  the  solution.  [See, 
further,  J.  Soc .  Chem.  Ind.,  1919,  201a.]  W.  P.  S. 

Simplified  Gas  Analysis  :  Burette  without  Stopcocks 
for  Gas  Analysis,  J.  J.  R.  Macleod  (/.  Lab .  and  Clin.  Med.y 
1918,  4,  69—72;  from  Physiol.  Abstr .,  1919,  3,  553— 554).— The 
apparatus  is  designed  for  teaching  purposes,  and  is  based  on  that 
of  Haldane.  The  chief  differences  are  that  it  has  screw  clips  instead 
of  stopcocks,  and  a  special  “pressure  adjuster”  to  adjust  the  gas 
pressure  in  the  burette  after  the  screw  clips  have  been  tightened. 

W.  G. 

Method  for  the  Extraction  and  Estimation  of  Dissolved 
Gases  in  Water.  F.  W.  Richardson  ( J .  Soc.  Chem.  hid .,  1919, 
38,  32 — 33t). — A  strong  glass  bottle  of  about  1  litre  capacity  is 
filled  with  the  water.  The  lower  tube  of  a  bulb  or  funnel  provided 
with  two  taps  is  passed  through  a  rubber  stopper,  the  air  is 
exhausted  from  the  bulb,  and  the  stopper  is  inserted  in  the  bottle, 
thereby  connecting  the  tube  with  the  water.  When  the  tap  is 
opened  a  small  quantity  of  the  water  enters  the  bulb,  evolution  of 
gas  at  once  begins,  and,  if  the  bottle  is  placed  in  water  at  about 
40°  and  the  gases  removed  occasionally  from  the  bulb,  the  water 
will  continue  to  boil  until  all  the  gases  have  been  expelled  and 
collected.  W.  P.  S. 

Estimation  of  Chlorate  and  Perchlorate  in  Potassium 
Nitrate.  A.  Wogrinz  and  J.  Kuber  (Chem.  Zeit 1919,  43, 
21 — 22). — The  methods  described  by  Forster  (A.,  1899,  ii,  57), 
Tschernobeev  (A.,  1905,  ii,  416),  Winteler  (A.,  1898,  ii,  90),  and 
Hendrixson  (A.,  1904,  ii,  679)  were  found  to  be  trustworthy. 

W.  P.  S. 
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Rapid  Method  of  Estimating  Sulphide  Sulphur  in  Pyrites. 

A.  Bartsch  ( Chem .  Zeit .,  1919,  43,  33 — 34).— On  heating  pyrites 
with  hydrobromic  acid  in  the  presence  of  metallic  mercury  the 
whole  of  the  sulphide  sulphur  is  liberated  as  hydrogen  sulphide. 
Air  is  expelled  from  the  apparatus,  and  the  last  traces  of  hydrogen 
sulphide  afterwards  driven  forward  by  means  of  a  current  of  carbon 
dioxide.  The  hydrogen  sulphide  is  absorbed  in  an  acetic  acid  solu¬ 
tion  of  cadmium  acetate  or  of  zinc  acetate  and  cadmium  acetate, 
and  is  subsequently  estimated  by  an  iodometric  method.  [See  also 
J.  Soc.  Chem.  Ind .,  1919,  171a.]  C.  A.  M. 

Estimation  of  Phosphorus  in  Vanadium  Steels,  Ferro- 
vanadium,  Non- vanadium  Steels,  and  Pig  Iron.  Chas. 
Morris  Johnson  (J .  Ind.  Eng.  Chem.,  1919,  11,  113—116). — The 
methods  here  described  make  use  of  a  faintly  ammoniacal 
ammonium  molybdate  solution,  which  is  easy  to  prepare  and  con¬ 
venient  to  handle,  and  keeps  clear  indefinitely.  The  true  phos¬ 
phorus  content  of  ferrovanadium  containing  as  much  as  56*7%  of 
vanadium  may  be  estimated.  [See,  further,  J.  Soc ,  Chem .  Ind., 
1919,  179a.]  T.  H.  P. 

Organic  Phosphorus  of  Soil :  Experimental  Work  on 
Methods  for  Extraction  and  Determination.  J.  C.  Schollen- 
berger  (Soil  Sci.,  1918,  6,  365 — 395.  Compare  Potter  and  Benton, 
A.,  1917,  i,  76). — Very  full  details  are  given  for  the  estimation  of 
inorganic  phosphorus  and  total  phosphorus  in  the  soil,  using  Neu¬ 
mann’s  wet  combustion  for  the  latter.  For  the  preliminary  removal 
of  bases,  prior  to  the  extraction  of  organic  phosphorus,  it  is  recom¬ 
mended  to  wash  the  soil  with  1%  hydrochloric  acid  until  50  c.e. 
of  the  extract  no  longer  contains  any  calcium,  after  which  the  acid 
is  washed  out  by  means  of  a  saturated  solution  of  carbon  dioxide. 
The  residual  soil  is  then  extracted  with  4 — 6%  ammonium  hydr¬ 
oxide,  using  400  grams  of  soil  per  litre  and  shaking  two  to  eight 
hours,  the  extract  being  subsequently  filtered  through  a  layer  of 
the  soil  on  a  Buchner  funnel,  this  process  taking  one  to  three  days, 
and  being  the  most  satisfactory  for  the  removal  of  clay  from  the 
extract.  Sodium  or  potassium  hydroxide  is  no  more  efficient 
than  ammonium  hydroxide  in  extracting  organic  phosphorus  from 
the  soil,  and  one  extraction  by  the  latter  alkali,  using  the  proper 
procedure,  removes  from  the  soil  practically  all  the  organic 
phosphorus  that  is  capable  of  being  taken  into  solution. 

No  constant  relation  was  observed  between  total  organic  matter 
and  organic  phosphorus  in  the  ammoniacal  extracts,  although,  as 
a  general  rule,  they  varied  in  the  same  direction.  For  a  given 
soil,  it  was  found  that  the  humus  and  organic  phosphorus  in,  and 
the  colour  of,  the  ammoniacal  extracts,  and  the  total  nitrogen  con¬ 
tent  of  the  soil  in  the  four  layers,  0 — 6  in.,  6 — 12  in.,  12 — 18  in., 
and  18 — 24  in.,  are  present  in  the  same  relative  proportions  in  each 
layer.  W.  G. 
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The  Estimation  of  Phosphoric  Acid  as  Ammonium 
Phosphomolybdate.  J.  Clarens  (Bull.  Soc.  chim .,  1919,  [iv], 
25,  87 — 90.  Compare  A.,  1918,  ii,  128). — A  reply  to  Yilliers 
(compare  A.,  1918,  ii,  333).  W.  G. 

Estimation  of  Boric  Oxide  in  Glass.  J.  D.  Cauwood  and 
T.  E.  Wilson  (J.  Soc .  Glass  Tech.,  1918,  20,  246— 252).— Sullivan 
and  Taylor’s  modification  (Ghent.  News ,  1915,  111,  64)  of 

Wherry’s  method  (A.,  1910,  ii,  92)  yields  trustworthy  results  in 
all  cases,  whilst  Wherry’s  method  itself  is  untrustworthy  when 
the  glass  contains  much  zinc  or  lead.  In  the  modified  method,  the 
sodium  carbonate  fusion  is  dissolved  in  water,  the  insoluble  zinc, 
lead,  etc.  carbonates  are  removed  by  filtration,  and  the  filtrate 
then  acidified  and  treated  as  in  Wherry’s  method.  W.  P.  S. 

Micro-elementary  Analysis  of  Organic  Substances.  J.V. 
Pubsky  (Helv.  Ghim.  Acta ,  1919,  2,  63 — 75). — A  description  of 
the  methods  of  estimating  carbon,  hydrogen,  and  nitrogen  by 
micro-analysis.  The  advantages  of  a  new  micro-balance,  by 
P.  Hermann,  are  enumerated.  C.  S. 

Microelementary  Analysis  of  Compounds  containing 
Sulphur,  Halogens,  and  Oxidised  Nitrogen.  Double  Com¬ 
bustion.  Ch.  Granacher  (Helv.  chim .  Acta,  1919,  2,  76 — 84). — - 
To  avoid  obtaining  high  results  in  the  estimation  of  carbon  in 
organic  compounds  containing  sulphur  and  halogens,  and  particu¬ 
larly  in  highly  nitrated  substances,  the  author  employs  a  layer  of 
lead  peroxide  5  cm.  in  length  at  the  forward  end  of  the  combus¬ 
tion  tube  beyond  the  silver  roll.  The  lead  peroxide  must  be  main¬ 
tained  at  a  temperature  between  170°  and  180°,  and  this  is  secured 
by  surrounding  this  portion  of  the  combustion  tube  with  a  copper 
chamber  containing  boiling  aniline. 

A  “universal  tube”  suitable  for  the  combustion  of  any  sub¬ 
stance  obtained  in  the  organic  laboratory  is  one  filled  from  the 
boat  forwards  with  (1)  silver  roll,  (2)  mixture  of  equal  parts  of 
copper  oxide  and  lead  chromate,  (3)  silver  roll,  and  (4)  lead  per¬ 
oxide. 

Arrangements  of  apparatus  are  described  whereby  the  estima¬ 
tion  of  the  nitrogen  or  of  the  carbon  and  the  hydrogen  in  two 
substances  in  two  tubes  side  by  side  can  be  performed 
simultaneously.  C.  S. 

The  Red  Iodotannic  Reagent.  D.  E.  Tsakalotos  and 
D.  Palmas  (Bull.  Soc.  chim.,  1919,  [iv],  25,  80 — 84). — The 
sensitiveness  of  the  iodotannic  reaction  (compare  A.,  1918,  ii,  454) 
is  much  greater  than  that  of  starch-iodide,  especially  for  very 
dilute  solutions  of  iodine,  but  the  reaction  is  interfered  with  by 
the  presence  of  potassium  iodide,  which,  on  the  other  hand,  in¬ 
creases  the  sensitiveness  of  the  starch-iodide.  An  excess  of  either 
iodine  or  tannin  inhibits  the  formation  of  the  red  colour  in  the 
iodotannic  reaction.  W.  G. 
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Estimation  of  Cadmium  by  the  Hydrogen  Sulphide 
Method.  Edward  Schramm  (J.  Ind.  Eng.  Chem 1919,  11, 
110 — 113). — The  literature  of  the  estimation  of  cadmium  and  the 
general  considerations  governing  it  are  discussed,  and  a  method 
described  which  permits  of  the  accurate  estimation  of  cadmium  in 
brass.  [See  J.  Soc.  Chem.  Ind.,  1919,  181a.]  T.  H.  P. 

A  Very  Sensitive  Reaction  of  Copper.  Application  to  the 
Analysis  of  Ashes  and  of  Arable  Soils.  L.  Maquenne  and 
E.  Demoussy  ( Compt .  rend.,  1919,  168,  489 — 492). — When 

potassium  ferrocyanide  is  added  to  a  very  dilute  solution  of  copper 
chloride  in  hydrochloric  acid  in  the  presence  of  a  zinc  salt  so  that 
the  copper  and  zinc  are  in  the  proportion  of  1:4  or  5,  the  liquid 
is  first  tinged  yellowish -red,  but  gradually  a  precipitate  forms 
which  when  separated  is  seen  to  be  blue.  This  is  a  very  delicate 
test  for  copper  in  the  absence  of  iron,  manganese,  or  nitric  acid, 
and  may  be  applied  to  the  detection  and  estimation  of  traces  of 
copper  in  plant  ashes  if  the  copper  is  first  separated  electrolytically. 
[See  J .  Soc.  Chem.  Ind.,  1919,  235a.]  W.  G. 

Estimation  of  Iron  in  Ores  by  Permanganate.  Robert 
Schwarz  and  Bernhard  Rolfes  {Chem.  Zeit.,  1919,  43,  51). — In 
the  estimation  of  ferrous  chloride  in  hydrochloric  acid  solution  a 
mixture  of  manganese  sulphate  and  phosphoric  acid  is  added  to 
inhibit  the  oxidation  of  the  hydrochloric  acid  by  the  permanganate. 
This,  however,  is  not  perfectly  effective  ;  the  results  are  always  high, 
and  hitherto  it  has  been  customary  to  correct  this  error  by 
standardising  the  permanganate  under  the  conditions  under  which 
it  is  used  in  the  titration,  thereby  employing  a  false  standardisation 
value.  The  authors  have  found  that  colloidal  silicic  acid  exerts  a 
perfect  protective  action,  when  used  in  addition  to  the  manganese 
sulphate  and  phosphoric  acid  mixture,  and  that  correct  results  are 
then  obtained  with  permanganate  standardised  by  any  of  the  usual 
methods  About  4 — 5  grams  of  the  ore  are  dissolved  in  40 — 60  c.c. 
of  boiling,  strong  hydrochloric  acid,  and  the  solution  made  up  to 
500  c.c.  Fifty  c.c.  of  the  liquid  are  reduced  with  stannous 
chloride,  the  excess  of  the  latter  removed  by  mercuric  chloride, 
10  c.c.  of  the  manganese  sulphate  and  phosphoric  reagent  are  added, 
and  about  5  c.c.  of  a  solution  of  u  water-glass/ ?  D  1*17,  1  c.c.  of 
which  contains  about  0*1  gram  of  Si02.  The  silicic  acid  must  not 
separate  in  a  flocculent  condition,  but  remain  in  colloidal  solution  ; 
the  titration  with  permanganate  should  be  made  without  delay.  If 
the  reduction  of  the  iron  be  effected  in  another  manner  and  no 
mercurous  chloride  be  present,  the  silicic  acid  alone  is  capable  of 
inhibiting  the  oxidation  of  the  hydrochloric  acid  in  the  same  way 
as  the  manganous  salt.  J*.  F.  B. 

The  Estimation  of  Zirconium.  Paul  Nicolardot  and 

Antoine  Reglade  (Compt.  rend.,  1919,  168,  348— 351).— Zircon¬ 
ium  is  quantitatively  precipitated  either  in  neutral  solution  or  in 
the  presence  of  sulphuric  acid,  up  to  20%  of  acid,  by  the  addition 
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of  ammonium  phosphate,  the  precipitate  being  calcined,  ignited, 
and  weighed  as  the  pyrophosphate,  using  the  factor  0*487  for  con¬ 
verting  the  weight  of  pyrophosphate  into  weight  of  oxide.  This 
method  may  be  used  for  the  separation  of  zirconium  from  iron, 
chromium,  and  aluminium.  In  the  presence  of  iron  and  chromium 
an  acidity  equal  to  20%  sulphuric  acid  is  necessary  to  keep  up  these 
two  metals,  but  if  aluminium  is  the  only  other  metal  present  10% 
acid  is  sufficient.  W.  G. 

A  Microchemical  Reaction  for  Gold,  Silver,  and  Rubidium 
(Csesium).  Friedrich  Emich  (Monatsh,  1918,  39.  775—776). — 
Blood-red  crystals  are  formed  when  solutions  of  gold  chloride  are 
brought  into  contact  with  silver  chloride  and  rubidium  chloride; 
these  can  be  employed  in  the  detection  of  the  three  metallic  ions. 
The  place  of  rubidium  may  be  taken  by  csesium  and  probably  by 
potassium.  The  new  salts  appear  to  be  comparable  with  the  well- 
known  triple  nitrites,  and,  like  the  latter,  promise  to  be  useful  in 
micro-analysis.  H.  W. 

The  Estimation  of  the  Methoxyl  Group.  John  Theodore 
Hewitt  and  William  Jacob  Jones  (T.,  1919,  115,  193—198). 

[Estimation  of  Methoxyl  Groups.]  M.  Honig  (Monatsh,, 
1918,  39,  871—872). — In  a  recent  communication  (Honig  and 
Spitzer,  A.,  1918,  i,  375),  a  method  of  estimating  methoxy-groups 
in  substances  containing  sulphur  has  been  described  in  which  the 
methyl  iodide  and  hydrogen  sulphide  are  absorbed  in  pyridine  con¬ 
taining  silver  nitrate,  and  the  estimation  is  completed  after  removal 
of  the  silver  sulphide;  the  procedure  was  erroneously  designated  as 
a  modification  of  the  method  of  Kirpal  and  Biihn,  who,  however, 
employed  pure  pyridine  only.  Further  details  with  respect  to  the 
accuracy  of  the  new  method  are  promised  in  a  subsequent  com¬ 
munication.  H.  W. 

Estimation  of  the  Geraniol  Content  of  Citronella  Oil. 

A.  W.  K.  De  Jong  ( lJroc .  K .  A had.  W etensch,  Amsterdam ,  1919, 
21,  576 — 581).- — The  method  for  the  estimation  of  geraniol  in 
citronella  oil  given  in  Schimmel  &  Co.’s  Bericht  (A.,  1900,  ii,  175; 
1912,  i,  880)  is  based  on  quantitative  esterification  of  the  geraniol 
by  phthalic  anhydride,  and  this  the  author  finds  to  be  impossible 
of  attainment,  although  with  mixtures  of  geraniol  and  citronellal 
this  method  gives  results  differing  but  little  from  the  true  values; 
the  amount  of  citronellal  esterified  by  phthalic  anhydride  increases 
with  that  of  the  geraniol  present.  Similarly,  the  esterification  of 
citronellal  by  means  of  acetic  anhydride  is  increased  by  the  presence 
of  either  acetic  acid  or  geraniol,  but  complete  esterification  is  here 
not  possible  without  the  use  of  sodium  acetate.  T.  H.  P. 

Modifications  of  Benedicts  and  Folin’s  Quantitative 
Sugar  Methods .  Howard  D.  Haskins  ( J .  Biol .  Chem .,  1919,  37, 
303 — 304). — In  using  Benedict’s  method  (compare  A,,  1911, 
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ii,  340),  sodium  thiocyanate  may  replace  potassium  thiocyanate  in 
preparing  the  solution  if  105  grams  of  the  former  salt  are  used  in 
place  of  125  grams  of  the  latter.  In  Folin's  modification  (compare 
A.,  1918,  ii,  207)  of  this  method,  the  author  recommends  for  the 
mixture  of  salts  20  grams  of  sodium  thiocyanate,  60  grams  of 
anhydrous  sodium  carbonate,  and  100  grams  of  disodium  hydrogen 
phosphate,  using  4  grams  of  this  mixture  for  each  estimation,  and 
boiling  for  only  half  the  time  recommended  by  Folin.  W.  G. 

Titration  of  Sugars  by  Rupp  and  Lehmann’s  Method. 

E.  Schow alter  (Zzitsch.  Nahr.  Genussm .,  1918,  36,  180 — -187). — - 
This  method  (A.,  1909,  ii,  442)  yields  trustworthy  results  only 
when  carried  out  under  the  exact  conditions  as  to  concentration  of 
the  solutions,  etc.,  employed  in  constructing  the  sugar  tables  used 
for  reference.  In  the  iodometric  titration  of  the  excess  of  copper, 
an  aliquot  portion  of  the  solution  should  be  taken  if  the  amount 
of  unreduced  copper  is  large.  [See,  further,  J.  Soc.  Ghem .  Ind ., 
1919,  April.]  W.  P.  S. 

Estimation  of  Soluble  Starch  in  the  Presence  of  Starch 
and  its  Hydrolytic  Cleavage  Products.  James  Craig  Small 
(J.  Anver.  Ghem.  Soc.,  1919,  41,  107 — 112). — The  method  is  based 
on  the  insolubility  of  the  blue  iodine  compound  of  soluble  starch 
in  the  presence  of  a  half -saturated  solution  of  ammonium  sulphate. 
Three  grams  of  the  sample  are  dissolved  by  suspending  in  200  c.c. 
of  water  and  heating  to  the  boiling  point.  The  liquid  is  made  up 
to  250  c.c.,  and  the  unconverted  starch  removed  by  filtration  or 
centrifuging;  200  c.c.  of  the  filtrate  are  then  treated  with  10  c.c. 
of  a  4%  solution  of  iodine  in  6%  potassium  iodide  solution,  and  an 
equal  volume  of  saturated  ammonium  sulphate  solution  is  added. 
The  flocculent  precipitate  is  consolidated  in  the  centrifuge,  the  clear 
liquid  siphoned  off  through  a  filter,  and  the  precipitate  is  washed 
about  five  times  by  shaking  with  water,  adding  an  equal  volume  of 
saturated  ammonium  sulphate  solution,  and  centrifuging  each  time. 
The  washing  is  continued  until  the  brown  coloration  due  to 
erythrodextrin  has  been  removed.  .The  blue  precipitate  in  the 
centrifuge  bottle,  and  any  minor  portion  of  it  which  has  been 
collected  on  the  filter,  are  washed  into  a  flask  with  a  total  volume 
of  water  not  exceeding  300 — 400  c.c.,  and  dissolved  by  boiling,  after 
the  addition  of  5  c.c.  of  hydrochloric  acid,  D  1*125;  the  iodine  is 
driven  off,  and  the  starch  is  completely  saccharified  by  adding  a 
further  20  c.c.  of  acid  and  heating  in  the  boiling  water-bath  for 
four  hours.  The  dextrose  is  determined  polarimetrically  and  calcu¬ 
lated  as  starch.  This  method  gives  accurate  results,  even  in  the 
presence  of  large  proportions  of  dextrins.  It  is  to  be  noted  that 
the  violet  iodine  compound  of  amylodextrin  is  also  precipitated  by 
ammonium  sulphate  if  an  excess  of  iodine  is  present;  it  is  dis¬ 
solved,  however,  in  the  course  of  the  washing,  after  the  excess  of 
iodine  has  been  removed.  Amylodextrin  may  therefore  be  deter¬ 
mined  by  difference,  washing  by  the  above  method  in  the  one  case, 
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and  with  the  addition  of  excess  of  iodine  solution  to  each  wash 
water  in  the  other.  J.  F.  B. 

Glycogen  Estimation.  I.  Yamakawa  (Tokyo.  Igak.  Zasshi , 
1917,  31,  47 — 68;  from  Physiol.  Abstr.y  1919,  3,  516).— The  tissue 
is  heated  with  potassium  hydroxide  at  120°,  cooled,  neutralised  with 
hydrochloric  acid,  and  then  hydrolysed  with  the  same  acid.  The 
protein  is  removed  by  means  of  colloidal  ferric  hydroxide  and  the 
dextrose  estimated.  The  removal  of  the  protein  is  essential,  as  it 
acts  as  a  protective  colloid.  The  results  obtained  in  this  manner 
are  higher  than  those  by  previous  methods.  W.  G. 

Simple  Method  for  the  Determination  of  the  Digestibility 
of  the  Cellulosic  Part  of  Vegetable  Fibres,  especially  of 
Woody  Fibres.  P.  Waentig  and  W.  Gierisch  ( Zeitsch .  physiol. 
Ghern.j  1918,  103,  87 — 103). — Recent  research  on  woody  matter 
has  shown  that  thorough  removal  of  the  lignified  substance  from 
the  fibres  is  necessary  in  order  to  obtain  material  of  a  moderately 
high  degree  of  digestibility.  The  authors  have  devised  a  simple 
method  for  obtaining  rapidly  an  approximate  measure  of  the  non- 
saccharifiable,  and  therefore  undigestible,  material,  which  inter¬ 
feres  with  the  digestion  of  the  nutrient  constituents  in  woody  sub¬ 
stances.  This  method  is  based  on  the  fact  that,  when  chlorine  acts 
on  woody  fibre,  the  lignin  is  at  first  almost  exclusively  attacked, 
the  proportion  of  lignin  present  corresponding  with  that  of  the 
chlorine  absorbed.  By  “chlorine  number”  is  understood  the  per¬ 
centage  increase  in  weight,  calculated  on  dry  matter,  occurring 
when  the  woody  material  is  subjected  under  certain  definite  con¬ 
ditions  to  the  action  of  a  current  of  moist  chlorine.  As  a  general 
rule,  the  chlorine  number  and  indigestibility  increase  or  diminish 
together.  [See  J.  Soc.  Cherri .  lnd.y  1919,  195a.]  T.  PI.  P, 

The  Test  for  Tartrates  Depending  on  the  Formation  of 
the  Copper  Tartrate  Complex.  L.  J.  Curtman  and  B.  R. 
Harris  (J.  Amer.  Ghem.  Soc.y  1919,  41,  207).— The  statement 
made  by  Curtman,  Lewis,  and  Harris  (A.,  1918,  ii,  87)  that  com¬ 
paratively  small  amounts  of  phosphates  or  borates,  when  treated 
according  to  Bottger’s  procedure  (“  The  Principles  of  Qualitative 
Analysis,”  1906,  159),  respond  in  the  same  way  as  tartrates,  is  now 
found  to  be  incorrect;  neither  of  these  anions,  even  in  amounts  as 
high  as  0*5  gram,  gives  a  blue  filtrate.  T.  II.  P. 

Fat  Extraction  Apparatus.  E.  Griffiths- Jones  (Analyst, 
1919,  44,  45 — 47). — An  extraction  flask  is  attached  in  the 
ordinary  way  by  means  of  a  cork  to  the  lower  end  of  a  vertical 
condenser.  The  material  to  be  extracted  is  packed  into  an  extrac¬ 
tion  thimble  which  is  fitted  on  to  the  lower  end  of  the  condenser 
tube,  the  thimble  being  thus  inside  the  neck  of  the  flask.  The 
vapours  of  the  solvent  contained  in  the  flask  are  conducted  through 
a  side-tube  which  passes  just  through  the  cork  closing  the  flask, 
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and  extends  upwards  and  parallel  with  the  condenser  to  the  top 
of  the  latter,  and  then  passes  down  the  condenser  tube  to  approxim¬ 
ately  the  level  of  the  water-intake.  The  condensed  solvent  falls 
into  the  thimble  and  passes  back  again  into  the  flask.  [See,  further, 
J.  Soc.  Ghem.  Ind.f  1919,  201a.]  W.  P.  S. 

Estimation  of  1 1  Saccharin  1 1  in  Tablets.  A.  Bonis  (Ann. 
Falsify  1918,  11,  369 — 372). — Free  sodium  hydrogen  carbonate  is 
estimated  in  the  tablets  by  titration  with  A/10-sulphuric  acid, 
using  methyl-orange  as  indicator.  The  quantity  of  “  saccharin  ” 
is  found  by  fusing  a  portion  of  the  sample  with  a  mixture  of 
sodium  carbonate  and  sodium  nitrate,  and  estimating  the  sulphate 
formed ;  the  amount  of  barium  sulphate  obtained  is  calculated  into 
sodium  “  saccharinate.”  Free  “  saccharin  ”  may  be  present,  and  is 
estimated  by  extraction  with  ether;  in  this  case,  the  sodium 
“  saccharinate  ”  remains  insoluble,  and  its  quantity  may  be  deter¬ 
mined  by  the  fusion  method  mentioned.  Lactose,  if  present,  is 
estimated  separately.  2>Sulphaminobenzoic  acid  is  detected  in  the 
tablets  by  hydrolysing  the  sample  with  hydrochloric  acid,  concen¬ 
trating  the  solution  to  a  small  volume,  and  placing  it  aside  for 
twenty-four  hours;  the  para-acid  crystallises  out,  and  may  be 
collected  and  weighed.  [See,  further,  J.  Soc.  Ghem.  Ind .,  1919, 
198a.]  W.  P.  S. 

Analysis  of  Commercial  il  Saccharin.”  II.  Detection 
and  Estimation  of  Impurities.  H.  Droop  Richmond  and 
Charles  Alfred  Hill  (J.  Soc.  Ghem.  Ind.y  1919,  38,  8 — 10t. 
Compare  A.,  1918,  ii,  339,  and  Procter,  T.,  1905,  87,  242). — The 
methods  described  deal  with  the  following  impurities  and  properties  : 
Moisture.  Mineral  matter.  p-Sulphonaminobenzoic  add. — 1 '5 
Grams  of  “saccharin”  are  heated  with  10  c.c.  of  70*5%  sulphuric 
acid  so  that  the  liquid  boils  in  as  nearly  as  possible  one  minute, 
and  then  boiled  for  exactly  thirty  seconds,  the  solution  being  then 
poured  at  once  into  15  c.c.  of  distilled  water  kept  cool  by  immersion 
of  the  vessel  in  cold  water;  after  mixing,  the  solution  is  cooled 
under  the  tap,  seeded  with  a  trace  of  the  para-acid-,  and  placed  in 
ice-water.  If  present  to  the  extent  of  1%,  para-acid  crystallises 
out  in  thirty  minutes  or  less;  if  3%  is  present,  the  crystals  usually 
begin  to  separate  before  seeding  on  cooling,  and  when  about  10% 
is  present,  the  acid  begins  to  crystallise  in  the  hot.  o -Stdphon- 
aminob  enzoic  acid .  o-Toluenesu  Iph  on  a  ??ii  de .  — T  h  i  s  dissolves  in 
sodium  hydrogen  carbonate,  whilst  “  saccharin  ”  is  insoluble. 
Lead.  Arsenic.  Ammonia.  Easily  carbonisahle  organic  matter. — 
The  test  of  the  British,  French,  and  U.S.  Pharmacopoeias  may  be 
replaced  by  the  coloration  obtained  in  the  test  for  para-acid  with 
70 -5%  sulphuric  acid  (see  above).  Sweetness.  Melting  point. — 
Pure  “saccharin”  has  m.  p.  229°.  French  Godex  identification 
test. — When  heated  in  a  test-tube  with  a  small  crystal  of  resorcinol 
and  several  drops  of  concentrated  sulphuric  acid,  “saccharin  ” 
gives  a  liquid  at  first  reddish -yellow  and  then  dark  green.  Treat¬ 
ment  of  the  cooled  liquid  with  water  and  supersaturation  with 
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sodium  hydroxide  gives  a  liquid  showing  intense  green  fluorescence. 
This  test  is,  however,  not  characteristic  of  “saccharin,”  since  the 
ortho-acid  gives  the  same  result,  and  the  amide  a  moderate 
fluorescence.  T.  H.  P. 

Microchemical  Identification  of  Stovaine  and  Cocaine. 

Deniges  (Bull.  Soc.  Pharm.j  Bordeaux ,  1917 ;  from  Ann .  Chim. 
anal.,  1919,  [iij,  1,  65 — 66). — The  tests  described  are  carried  out 
on  a  microscope  slide,  a  small  drop  of  the  solution  being  treated 
with  a  drop  of  the  reagent.  Platinum  chloride  does  not  give  a 
precipitate  with  a  0*5%  stovaine  hydrochloride  solution,  but  a 
line,  granular  precipitate  is  obtained  with  a  1%  solution;  in  the 
case  of  cocaine  hydrochloride  solution  of  either  of  the  above  con¬ 
centrations,  a  characteristic,  crystalline  precipitate  is  formed. 
Gold  chloride  gives  a  crystalline  precipitate  with  both  alkaloids, 
but  the  form  of  the  crystals  is  quite  different  for  the  two  salts. 
Picric  acid  yields  a  yellow,  crystalline  precipitate  with  stovaine 
hydrochloride,  whilst  cocaine  picrate  is  amorphous  and  changes  to 
yellow,  liquid  droplets  when  stirred.  [See,  further,  J.  Soc.  Client. 
Ind 1919,  198a.]  W.  P.  S. 

Estimation  of  Morphine  in  Complex  Products.  III. 
Opium  and  Mixtures  containing  Opium.  Alfred  Tingle 
(Amer.  J.  Pharin .,  1918,  90,  851 — 861.  Compare  this  vol., 
ii,  87,  88). — The  presence  of  resinous  matters  in  opium  interferes 
with  the  estimation  of  morphine  by  the  methods  described  pre¬ 
viously  ( loc .  cit.) ;  the  greater  part  of  these  resins  may  be  separated 
by  heating  the  slightly  alkaline  solution  containing  them,  together 
with  the  morphine,  with  an  excess  of  salicylic  acid.  When  the 
mixture  is  cooled,  the  resin  is  precipitated,  and  may  be  removed  bv 
filtration.  The  morphine  is  then  precipitated  from  the  filtrate, 
collected,  redissolved,  extracted  with  alcohol-chloroform  mixture, 
and  titrated.  [See,  further,  J.  Soc.  Chem.  ind 1919,  116a. | 

W.  P.  S. 

New  Titration  Method  for  the  Determination  of  Uric 
Acid  in  Urine.  J.  Lucien  Morris  (J.  Biol.  ' Chem „  1919,  37, 
231  -238).— A  slight  modification  of  the  method  described  for  the 
estimation  of  uric  acid  in  blood  (compare  A.,  1918,  ii,  251). 

W.  G. 

[Detection  of  Traces  of  Blood  Pigment.)  John  Alexander 
Milroy  (Biochem.  J.,  1918,  12,  327 — 329).— See  this  vol.,  i,  179. 

Impurity  in  Ethyl  Ether  giving  a  Blue  Coloration  with 
Benzidine.  P.  Weehuizbn  (Pharm.Weekblad,  1919,  56,  301 — 303.) — 
Attention  is  directed  to  the  presence  in  some  samples  of  ethyl  ether 
used  for  analytical  purposes  of  an  impurity  which  gives  a  blue 
coloration  on  addition  of  hydrogen  peroxide  and  benzidine.  Pieces 
of  potassium  hydroxide  kept  in  the  ether  for  a  time  are  sufficient 
to  remove  the  impurity.  W.  S.  M. 
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The  Value  of  Walker's  Method  of  Estimating  Casein 

in  Milk.  A.  Agrestini  (Staz.  sper .  ayr.  Ital .,  1917,  50,  109 — 114-  ; 
from  Ghent .  Zentr 1918,  ii,  866).— -Comparisons  of  the  rapid 
method  devised  by  Walker  (A.,  1914,  ii,  309)  with  the  process  of 
Schlossmann  and  von  Bondzinski  show  the  former  to  be  very  con¬ 
venient,  but  not  completely  trustworthy.  The  amounts  of  alkali 
required  to  produce  neutrality  in  Walker  s  procedure  after  addition 
of  formalin  are  either  identical  with  or  very  near  to  those  required 
in  the  direct  titration  of  the  original  milk.  This  result  appears 
to  support  the  view  of  Bordas  and  Touplain  (A.,  1911,  ii,  631 ) 
that  the  acidity  of  fresh  milk  depends  mainly  on  the  casein,  and 
allows  an  approximate  estimation  of  the  latter  by  simple  titration 
in  the  presence  of  phenolphthalein  as  indicator.  H.  W. 

Vernes'  Method  (Sero-diagnosis  of  Syphilis).  Pvoger 
Douris  and  Robert  Bricq  (Bull.  Soe.  chim.y  1918,  [iv],  23, 
472 — 478.  Compare  Vernes,  Compt.  rend.,  1917,  165,  769;  1918, 
166,  575;  167,  383). — -Vernes  has  shown  that  serum  in  the 
presence  of  an  inorganic  or  organic  colloidal  suspension  causes  a 
periodic  precipitation,  the  rhythm  of  which  differs  according  as 
the  serum  is  normal  or  syphilitic,  and  that  it  is  possible  to  pre¬ 
pare  a  fine  organic  suspension  of  a  determined  stability  which  will 
flocculate  with  a  certain  dose  of  syphilitic  serum,  but  not  with 
the  same  dose  of  normal  serum.  The  authors  give  full  details  for 
-carrying  out  the  test,  using  red  globules  from  sheep's  blood,  pig 
serum,  and  “  perethynol  "  (an  absolute  alcoholic  extract  of  dried, 
powdered,  and  de-fatted  horse-heart  muscle),  and  measuring,  not 
the  flocculation,  but  the  haemolysis  colorimetrically.  W.  G. 

Estimation  of  Acidity  and  Titratable  Nitrogen  in 
Wheat  with  thejJEIydrogen  Electrode.  C.  O.  Swanson  and 
E.  L.  Tague  (J .  Agric.  Res.,  1919,  16,  1 — 15).— Aqueous  extracts 
of  wheat  were  made  at  5°,  20°,  40°,  and  50°,  the  mixture  being- 
shaken  for  times  varying  from  five  minutes  to  twenty-four  hours. 
The  hydrogen-ion  concentration  of  the  extract  as  measured  by  the 
hydrogen  electrode  is  practically  independent  of  the  temperature 
and  the  duration  of  the  extraction,  but  the  volume  of  N  j  20-barium 
hydroxide  solution  necessary  to  add  to  bring  the  extract  to  a 
definite  i\v  value  increases  with  the  time  of  shaking,  and  within 
certain  limits  is  proportional  to  it.  As  the  duration  increases,  the 
volume  of  standard  alkali  required  increases  up  to  a  limit,  which 
is  reached  sooner  as  the  temperature  of  extraction  rises.  This 
phenomenon  is  due  to  the  presence  in  the  extract  of  substances 
which  only  become  ionised  when  an  alkali  is  added. 

The  amino-nitrogen,  as  determined  by  Sorensen's  formaldehyde 
method,  is  all  extracted  in  two  hours  at  40°.  The  amount  of  phos¬ 
phorus  in  the  extract  made  at  20°  directly  precipitable  by  magnesia 
mixture  is  about  one-half  of  the  total  phosphorus  present,  but  at 
40°  practically  the  whole  of  the  phosphorus  is  converted  into  a 
form  which  is  precipitated  by  magnesia  mixture.  W.  G. 
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Matter  and  Light.  Attempt  at  the  Synthesis  of  Chemical 
Dynamics.  Jean  Perrin  {Ann.  Physique ,  1919,  [ix],  11,  5 — 108). — 
A  purely  theoretical  discussion  in  which  the  author  endeavours  to 
show  that  it  is  possible  to  develop  a  coherent  theory,  which  sees 
in  light  the  cause  of  chemical  reactions,  and  which  elucidates  and 
correlates  varied  types  of  phenomena  which  at  first  sight  seem  quite 
different.  According  to  the  theory,  dissociation  or  combination, 
phosphorescence,  radioactivity,  change  of  physical  state,  all  obey 
one  and  the  same  fundamental  law,  which  is  connected  with  the 
internal  structure  of  the  atom.  W.  G. 

Dispersion  of  Diamond.  L.  Silbekstein  {Phil.  Mag.,  1919, 
[vi],  37,  396-406).- — A  mathematical  paper  in  which  the  concep¬ 
tion  of  electrical  interaction  of  atoms  is  applied  to  the  refractive 
properties  of  diamond,  considered  as  a  known  assemblage  of  fixed 
atomic  centres,  each  containing  a  single  dispersive  electron  and 
becoming  a  doublet  in  the  presence  of  an  external  electric  field. 

J.  F.  S. 

Regularities  of  the  Second  Kind  in  Line  Spectra.  J.  E. 

Paulson  ( Zeitsch .  wiss.  Photochem .,  1918,  18,  202 — 208). — The 
author,  following  the  lead  of  Kayser,  terms  regularities  between 
the  wave-lengths  of  the  various  spectrum  lines,  regularities  of  the 
second  kind.  The  present  paper  is  a  theoretical  discussion  of 
these  regularities,  in  which  it  is  shown  that  the  magnetic  resolu¬ 
tion  of  the  lines  of  a  wave-length  system  does  not  follow  such 
simple  laws  as  that  of  the  series  lines.  J.  E.  S. 

Vacuum  Arc  Spectra  of  Various  Elements  in  the  Extreme 
Ultra-violet.  J.  C.  McLennan,  D .  S.  Ainslie,  and  D.  S.  Fuller 
(. Proc .  Roy.  Soc .,  1919,  [A],  95,  316 — 332.  Compare  this  vol., 
ii,  125). — A  vacuum  arc  spectrograph  is  described,  together  with 
the  method  of  operation.  The  vacuum  arc  spectra  of  copper, 
aluminium,  zinc,  carbon,  iron,  tin,  thallium,  lead,  nickel,  cobalt, 
and  cadmium  have  been  measured  down  to  A  =  1400.  The  wave¬ 
lengths  are  compared  in  all  cases  with  values  obtained  by  other 
observers,  and  the  intensities  and  frequencies  are  included  in  all 
the  tables.  In  the  case  of  zinc,  the  lines  AA  =  2025*5(16),  1821*8(3), 
1589*6(10),  1510*4(1),  1491*5(1),  1486*2(6),  1478*5(2),  1477*6(4), 
1457*9(4),  1457*5(4),  1451*1(4),  1445*0(3)  were  measured.  The 
figures  in  brackets  represent  the  intensities  of  the  lines.  For 
aluminium,  the  lines  XX  — 1989*9(14),  1935*1(4),  1930*4(10), 
1862*8(32),  1854*5(32),  1766*6(4),  1761*9(10),  1724*3(10),  1720*7(8), 
1718*5(4),  1670*6(4),  1611*8(14),  and  1605*6(12)  were  measured. 
In  the  case  of  copper,  the  lines  AA  2037*3(6),  2026*2(4),  2001*0(4), 
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1979*6(4),  1748-6(4),  1739*7(4),  1721*8(6),  1708-5(4),  1704*9(2), 
1693*4(4),  1692*5(1),  1686*7(4),  1684-6(2),  1681-7(1),  1679*1(2), 
1674-6(2),  1671*5(2),  1670-1(2),  1651*9(2),  1642*1(8),  1594-2(8)  were 
measured.  The  thallium  arc  was  produced  by  placing  metallic 
thallium  in  iron  cups  attached  to  iron  poles;  the  lines  measured 
in  this  case  were  AA  1907*8(14),  1891-8(6),  1827*3(2),  1814*2(6), 
1792*2(8),  1660-0(6),  1653*8(6),  1561*8(14),  1559*0(16),  1538*5(5), 
1508*2(4),  1499*8(6),  1491*0(2),  and  1478-0(4).  With  tin,  the  lines 
AA  2152*5(12),  2041*2(2),  1941*0(1),  1899*8(20),  1831*4(6), 

1811*2(20),  1756*6(16),  1741*3(1),  1699*5(10),  1489*2(6), 

1475*2(15),  1438*3(4),  1437*3(4),  1402*4(4),  and  1400*5(4)  were 
observed.  The  lead  arc  was  produced  in  the  same  way  as  that  of 
thallium;  the  lines  recorded  in  this  case  are  2170*5(8),  2060*5(8), 
1925*8(2),  1913*7(4),  1904*2(2),  1898*7(2),  1895*5(2),  1821*7(14), 
1796*5(10),  1744*2(1),  1741*1(2),  1726*2(10),  1682*5(12),  1671*6(12), 
1597*6(3),  1555*8(12),  1511*7(4),  1494*7(1),  1492*7(1),  1434*0(5), 
and  1431*9.  With  a.  carbon  arc,  the  lines  AA  2307*5(2),  2298*0(9), 
2219*0(2),  2088*5(5),  1930*5(15),  1758*1(9),  1749*7(5),  1656*9(10), 
1562-0(9),  1561*2(9),  1560*5(9),  1550*7(2),  1548*5(3),  1482*8(5), 
1464*5(6)  were  recorded.  A  cobalt  arc  gave  the  lines  AA 2138*7(4), 
2099*3(2),  2061*5(5),  2026*2(7),  1939*5(2),  1929*5(9),  1912*2(3),  1893*8(4), 
1861*4(10),  1853*0(10),  1819*8(2),  1740*3(1),  1710*9(2),  1669*9(7), 
Mild  steel  electrodes  were  used  for  the  production  of  the  iron  arc; 
the  lines  measured  are  AA  2394*5(5),  2380*2(5),  2360*0(4), 

2346*0(4),  2097*5(2),  2078*8(4),  2061*5(3),  1926*0(2),  1913*8(4), 

and  1894*3(3).  In  the  case  of  nickel,  forty-one  lines  lying  between 
A  2005*0  and  A  1650*1  were  measured,  but  nothing  of  smaller  wave¬ 
length  than  this.  With  the  cadmium  arc,  the  lines  observed  are 
AA  1993*5(1),  1988*0(1),  1966*0(1),  1946*0(1),  1940*0(4),  1932*5(4), 
1894*5(1),  1874*5(1),  1871*0(1),  1855*5(2),  1846*5(4),  1827*0(1), 

1808*0(3),  1790*5(4),  1745*5(2),  1728*0(4),  1711*0(3),  1706*5(2), 

1668-5(10),  1656*5(1),  1647*5(2),  and  1526*5(1).  Reproductions  of 
photographs  of  the  spectrograph  and  of  ail  the  spectra  are 

appended  to  the  paper.  J.  F.  S. 

Ultra-violet  Light  Absorption  of  Unsaturated  Compounds. 

II.  Ley  ( Zeitsch .  wiss.  Photochem 1918,  18,  177 — 191).— The 
ultra-violet  spectra  of  styrene,  a-m  ethyl  sty  r  en  e,  0-methyl  styrene, 
stilbene,  methylstilbene,  a-phenylstilbene,  cinnamic  acid,  0~methyl- 
cinnamic  acid,  and  a-phenyl cinnamic  acid  have  been  investigated. 
In  the  case  of  styrene,  a  band  is  found  at  1 /A ~4100  (c  — 0*001, 
d  —  2  mm.),  and  at  (c  =  0*01,  d~  2*5 — 7*0  mm.)  bands  occur  at 
1/A  =  3440  and  3550.  The  introduction  of  a  methyl  group  in  the 
0-position  displaces  the  original  continuous  absorption  and  the 
band  3440  toward  longer  wave-lengths,  whilst  the  band  3550 
vanishes.  The  introduction  of  a  methyl  group  in  the  a-position 
brings  about  at  higher  concentrations  a  definite  displacement 
toward  the  ultra-violet,  and  the  absorption  between  3400  and  3600 
completely  disappears.  Stilbene  possesses  a  deep  band  1 /A  “3400 
((—0*001  and  d=  1 — 10  mm.);  the  introduction  of  a  methyl  group 
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into  the  ethylene  group  brings  about  a  twofold  change  in  the 
absorption  spectrum  :  (i)  a  displacement  of  the  continuous  absorp¬ 
tion  towards  the  ultra-violet,  and  (ii)  the  bands  are  displaced  in 
the  same  direction,  or,  in  other  words,  at  the  position  of  maximum 
absorption  the  extinction  coefficient  is  smaller.  In  the  case  of  the 
derivatives  of  cinnamic  acid,  it  is  shown  that  /3-methylcinnamic  acid 
and  a-m  ethyl  styrene  are  optically  similar,  whilst  the  same  also 
applies  to  cinnamic  acid  and  styrene.  J.  F.  S. 

Absorption  Spectra  of  Acid  Haematin,  Oxyhaemoglobin, 
and  Carbon  Monoxide  Haemoglobin.  A  New  Haemoglobin- 
ometer.  H.  8.  .Newcomer  (/.  Biol.  Chern 1919,  37,  465 — 496). — 
Acid  haematin  has  different  spectral  characteristics  under  varying 
conditions  as  to  acid  and  solvent.  The  curve  for  material  prepared 
in  the  manner  described  is  constant  and  stable,  for  several  days  at 
least.  The  prominent  band  in  the  red  has  its  deepest  point  at 
about  6620  A.U.  The  other  two  bands  in  the  visible  spectrum  are 
very  shallow.  There  is  a  broad,  general  depression  extending  from 
5100  to  5900  A.U.  which  is  divided  by  a  very  slight  rise  at 
5480  A.U.  The  great  ultra-violet  band  of  acid  haematin  is  broader 
and  shallower  than  in  the  case  of  oxyhaemoglobin,  the  broadening 
extending  it  further  into  the  ultra-violet  and  obliterating  the  small 
peak  at  3680  A.U.  which  appears  in  the  oxyhaemoglobin  curve. 
There  is  beyond  the  peak  at  3100  A.U.  a  shallow  but  distinct 
band  with  its  centre  at  2780  A.U.  Beyond  2400  units,  the 
absorption  becomes  very  great.  The  further  side  of  this  hand  did 
not  appear  within  the  range  of  the  instrument  (2050  units).  The 
/3-band  of  oxyhaemoglobin  is  seen  to  be  fainter  than  the  a-band, 
but  the  difference  in  depth  is  slight.  The  great  ultra-violet  band 
is  much  deeper,  the  ratio  of  extinction  coefficients  being  about  eight. 
Oxyhaemoglobin  has  two  further  bands  in  the  ultra-violet,  at  3460 
and  2760  A.U.,  separated  by  a  peak  at  3100,  somewhat  higher 
than  the  corresponding  one  of  acid  haematin.  The  similarity  in 
the  ultra-violet  of  the  absorption  of  the  two  substances  would 
seem  to  indicate  that  it  is  due  in  large  part  to  a  radicle  common 
to  both.  Carboxy haemoglobin  has  an  absorption  similar  to  that 
of  oxyhaemoglobin.  In  the  visible,  the  bands  are  not  so  sharp 
and  the  transmission  is  not  so  great,  particularly  at  ,the  peak 
between  the  a-  and  /3-bands.  It  is  the  lowness  of  this  peak  which 
accounts  for  the  difference  in  shade  between  solutions  of  the  two 
compounds.  The  visible  bands  of  carboxyhaemoglobin  are 
approximately  of  the  same  depth  as  the  /3-hand  of  oxyhaemoglobin ; 
they  are  shifted  with  respect  to  those  of  oxyhaemoglobin  toward 
the  violet;  the  great  ultra-violet  band  is  much  deepened  and 
shifted  in  the  contrary  direction.  In  the  ultra-violet,  the  two 
peaks  are  higher  than  in  the  case  of  oxyhaemoglobin.  The  height 
of  the  peak  at  3760  units  and  the  depth  of  the  band  at  4190  units 
decrease  very  markedly  with  loss  of  CO  from  solution. 

The  amount  of  the  extinction  due  to  the  admixed  serum  is  only 
from  one-fourth  to  one-seventh  of  the  whole.  The  presence  of 
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plasma  can  be  neglected  in  discussing  the*  visible  absorption  of 
these  compounds.  The  blood  in  the  superficial  capillaries  of  the 
skin  would  be  sufficient  in  quantity  to  absorb  almost  completely  all 
the  violet  and  ultra-violet  light  which  might  fall  on  it. 

A  “  high  transmission  yellow  ”  semaphore  glass  has  an  absorp¬ 
tion  curve  which  runs  smoothly  as  a  mean  through  the  acid 
haem  a  tin  curve. 

The  haemoglobin  value  of  this  glass  has  been  carefully  estimated, 
and  by  this  means  a  colorimetric  method  for  the  determination  of 
haemoglobin  has  been  elaborated.  A  colorimeter  of  the  Duboscq 
type  is  used.  J.  C.  D. 

A  New  Sector  Spectrometer.  Samuel  Judd  Lewis  (T.,  1919, 
115,  312—319). 

Tyndallmeter  for  the  Examination  of  Disperse  Systems. 

Richard  C.  Tolman  and  Elmer  B.  Yliet  (J .  Amer .  Ghent.  Soc.} 
1919,  41,  297 — -300). ~ — An  instrument  is  described  for  measuring 
the  strength  of  the  Tyndall  beam  in  suspensions,  colloidal  solu¬ 
tions,  smoke,  and  mists.  It  consists  of  a  6 — 8  volt  lamp,  a  con¬ 
densing  lens,  and  a  diaphragm  through  which  the  beam  of  light 
enters  the  chamber  containing  the  gas  or  solution.  The  strength 
of  the  beam  is  then  determined  by  a  Macbeth  illuminometer  which 
has  been  standardised  with  either  a  suspension  of  finely  divided 
silica <  or  an  opaque  glass.  J.  F.  S. 

Relation  between  the  Intensity  of  Tyndall  Beam  and 
Concentration  of  Suspensions  and  Smokes.  R.  C.  Tolman, 
L.  H.  Reyerson,  E.  B.  Yliet,  R.  H.  Gerke,  and  A.  P.  Brooks 
(/.  Amer .  Chern.  Soc.,  1919,  41,  300 — 303.  Compare  preceding 
abstract).- — The  strength  of  the  Tyndall  beam  has  been  determined 
after  passing  through  silica  suspensions  and  ammonium  chloride 
smokes  of  various  concentrations.  It  is  shown  that,  in  general,  for 
liquid  suspensions  and  smokes  there  is  a  strict  proportionality 
between  the  concentration  and  the  strength  of  the  beam,  provided 
that  the  concentration  does  not  become  high  enough  to  give  an 
opacity  which  affects  the  results,  and  that  the  size  of  the  particles 
remains  the  same  throughout  the  series  of  measurements. 

J.  F.  S. 

Disappearance  of  Smoke  in  a  Confined  Space.  Richard  C. 
Tolman,  E.  B.  Yliet,  W.  McG.  Pierce,  and  R.  H.  Dougherty 
(J.  Amer .  Chem.  Soc.,  1919,  41,  304 — 312.  Compare  preceding 
abstracts). — The  gradual  disappearance  of  smokes  in  confined  spaces 
has  been  investigated.  It  is  shown  that  a  smoke  disappears  in  an 
enclosed  space  owing  to  coagulation,  to  settling,  and  to  the  diffusion 
of  the  particles  to  the  walls,  where  they  adhere.  The  rate  of  dis¬ 
appearance  was  determined  by  means  of  a  Tyndallmeter  in  boxes 
1  cu.  m.  capacity  with  smokes  of  burning  acetanilide,  benzoic  acid, 
aud  resin.  The  rate  hi  disappearance  is  markedly  increased  by 
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stirring  the  smoke,  owing  to  the  fact  that  it  was  brought  in  con¬ 
tact  with  the  walls,  where  it  adhered.  The  finer  the  state  of  sub¬ 
division  of  the  smoke  particles,  the  higher  the  readings  on  the 
Tyndallmeter  owing  to  th©  greater  reflecting  surface  of  the 
particles.  The  rate  of  disappearance  of  a  finely  divided  smoke  of 
a  given  concentration  is  greater  than  that  of  a  coarse  smoke  of  the 
same  concentration  owing  to  the  increased  opportunity  for  coal¬ 
escence.  In  smokes  of  the  same  size  of  particles,  the  rate  of  dis¬ 
appearance  increases  with  the  concentration  owing  to  the  increased 
chances  of  coagulation  and  removal  by  the  walls.  Since  the  in¬ 
creased  concentration  and  increased  subdivision  both  lead  to  a 
higher  rate  of  disappearance,  it  is  impossible  to  raise  the  optical 
density  of  a  smoke  beyond  a  certain  point  by  the  introduction  of 
more  smoke  material.  J.  F.  S. 

Rotatory  Dispersive  Power  of  Organic  Compounds.  IX. 
Simple  Rotatory  Dispersion  in  the  Terpene  Series.  Thomas 
Martin  Loiwry  and  Harold  Helling  Abram  (T.,  1919,  115, 
300—311). 

Principal  Methods  for  the  Determination  of  the  Ionic 
Constitution  of  Solutions  of  Electrolytes  and  the  Applica¬ 
tion  of  these  to  the  Solution  of  Ur  any  1  Nitrate.  Leon  Gomez 

[Anal.  Fis.  Quvrn . ,  1919,  17,  24—49). — A  general  discussion  of 
the  methods  adopted  to  determine  th©  mode  of  ionisation  of  an 
electrolyte  in  solution.  With  reference  to  the  solution  of  uranyl 
nitrate,  the  results  of  the  cryoscopic  measurements  of  Dittrich 
(A.,  1899,  ii,  629)  are  examined.  It  is  shown  by  extrapolation 
that  the  apparent  molecular  weight  at  infinite  dilution  is  almost 
exactly  one-third  of  th©  real  molecular  weight,  so  that  an  ionisa¬ 
tion  according  to  the  scheme  UO.^NOg^  —  U02“  +  2N03r  may 
be  assumed.  With  increasing  concentration,  the  ratio  of  the 
apparent  to  the  real  molecular  weight  approaches  the  value  2*5, 
so  that  even  in  concentrated  solution  the  salt  is  ionised  to  a  con¬ 
siderable  extent,  possibly  in  accordance  with  the  equation 

2U03(N0^)2—  U204'""+4N03'. 

The  values  of  the  degree  of  dissociation,  calculated  on  the  assump¬ 
tion  that  the  salt  is  a  simple  ternary  electrolyte,  are  thus  un¬ 
certain. 

Dittrich's  measurements  of  the  equivalent  conductivity  show 
that  up  to  an  equivalent  dilution  of  4096  litres,  the  values  of  A 
do  not  converge  to  a  limit.  By  forming’  the  difference  between  each 
value  of  A  and  the  next  succeeding  at  double  the  dilution,  it  is 
shown  that  the  difference  decreases  until  the  dilution  v  =  64  litres 
is  reached.  From  this  point,  the  difference  increases  progressively 
throughout  the  range  of  dilution  considered.  This  behaviour  is 
attributed  to  the  progressive  ionisation  of  the  salt,  according  to 
the  equations  T70;,(N03)o  rUO,(N(X)] ’  +  NO./  and 

[uOo(no3)]#  ^uo;*  +  no/ 

with  subsequent  hydrolysis  at  dilutions  beyond  v  —  64  litres. 
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The  transport  numbers  for  the  anion  were  determined  at  con¬ 
centrations  between  0-0024  and  0*074  mol.  per  litre,  the  fall  in 
concentration  of  U02  at  the  anode  being  measured.  The  curve 
obtained  resembles  that  for  a  typical  ternary  electrolyte,  and  shows 
a  minimum  at  concentration  0*015  mol.  per  litre,  indicating  a 
maximum  concentration  of  [U02(N03)]\  At  concentrations 
beyond  0*07  mol.,  the  transport  number  approaches  unity,  the 
lc  metallic  ”  radicle  now  forming  part  of  the  anion.  At  concen¬ 
trations  lower  than  0*01  mol.,  the  presence  of  UOA  is  indicated. 

The  addition  of  ammonia  to  a  uranyl  solution  precipitated  the 
compound  (NH4)2U207.  This  indicates  the  probable  presence  of 
the  anion  TJ207 u  in  the  solution.  W.  S.  M. 

Internally  Complex  Salts  and  Conjugated  Salts  of  Alkali 
Metals.  II.  I.  Lifschitz  and  Georg  Beck  ( Ilelv ,  Glvim.  Acta , 
1919,  2,  133 — 143.  Compare  A.,  1914,  ii,  512). — In  the  earlier 
communication,  it  was  shown  that  the  alkali  salts  of  oximino- 
ketones  and  erythronitrolic  acid  have  much  lower  electrical  con¬ 
ductivities  than  the  salts  of  simple  acids  in  methyl-alcoholic  or 
acetone  solutions.  It  appeared  at  first  sight  that  this  abnormality 
was  connected  with  the  conjugated  structure  of  the  salts,  which 
is  superficially  analogous  to  that  of  internally  complex  salts  of  the 
heavy  metals.  In  the  common  cases  of  conjugated  salts,  no  colour 
change  accompanies  electrolytic  dissociation,  and  therefore  it 
appeared  to  be  of  great  interest  to  determine  whether  abnormal 
conductivity,  in  the  above  sense,  is  usual  with  such  salts,  as  this 
would  furnish  a  means  of  recognising  conjugated  structure.  As 
far  as  solutions  of  the  salts  in  methyl  alcohol  are  concerned,  it  is 
found  that  conjugated  structure  causes  no  anomalies,  which  suggests 
that  the  peculiarities  of  the  oximino -ketone  salts  require  some 
other  explanation. 

The  molecular  conductivities  of  the  sodium  or  potassium  salts 
of  the  following  compounds  in  methyl  alcohol  are  recorded ;  hydr- 
iodic,  acetic,  propionic,  butyric,  valeric,  benzoic,  the  three  nitro- 
benzoic,  benzenesulphonic,  and  ^-phenolsulphonic  acids,  nitro- 
ethane,  phenylnitroethane,  o-  and  p-nitrophenylnitroethanes, 
the  three  nitrophenols,  the  five  dinitrophenols,  dinitroethane, 
phenyldinitromethane,  nitroform,  and  phenylcyanonitromethane. 
These  all  show  the  same  high  conductivities,  varying  slightly  with 
the  nature  of  the  cation,  but  free  from  abnormalities. 

J.  C.  W. 

Electrolytic  Conductivity  in  Non-aqueous  Solutions.  III. 
Relations  between  the  Conductivity  of  the  Solute  and 
several  Physical  Properties  of  the  Solvent.  Henry  J ermain 
Maude  Creighton  (J,  Franklin  Inst.,  1919,  187,  313 — 318). — The 
results  obtained  in  a  previous  paper  (this  vol.,  ii,  44)  for  the  elec¬ 
trical  conductivity  of  ^tolyltrimethylammonium  iodide  in  thirteen 
organic  solvents  are  used  in  considering  the  relationship  between 
conductivity,  viscosity,  and  association.  The  formula  suggested 
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by  Jones,  Av;ij /  x  =  constant,  where  Av;  is  the  equivalent  con¬ 
ductivity  of  comparable  equivalent  solutions  and  ?/  and  x  are  the 
coefficient  of  viscosity  and  the  association  factor  of  the  solvent 
respectively,  is  found  to  hold  approximately  at  25°  for  acetone, 
propaldehyde,  propionitrile,  nitromethane,  epichlorohydrin,  benz- 
aldehyde,  formic  acid,  and  anisaldehyde,  the  mean  value  being 
0*33  and  the  extremes  0*242  and  0*391.  Methyl  and  ethyl  alcohols, 
and  especially  acetic  acid  (0*054),  give  lower  values,  and  benzo- 
nitrile  and  nitrobenzene  higher  values.  The  expression 
which  Jones  also  showed  to  be  constant,  has  a  mean  value  for  these 
solvents,  except  formic  and  acetic  acids,  of  0'56  at  25°.  A  com¬ 
parison  of  the  percentage  dissociation  of  p-tolyl trimethyl  ammonium 
iodide  in  the  same  solvents,  at  three  different  dilutions,  with  the 
dielectric  constants  (e)  of  the  solvents  shows  the  latter  to  be  only 
one  factor  in  deciding  the  former;  the  amount  of  polymerisation 
of  the  solvent  appears  also*  to  be  an  important  factor.  This  is 
shown  in  the  figures  for  methyl  alcohol  (e  =  32*5 — 34*8,  #  =  3'43) 
and  nitrobenzene  (e  —  33*4 — 37*4,  #  =  0*93),  in  which  the  percentage 
dissociations  at  a  dilution  of  '  v  — 128  are  79  and  66  respectively. 
Similar  variations  are  found  in  the  figures  for  propionitrile,  benzo- 
nitrile,  and  epichlorohydrin.  B.  V.  S. 

Calculation  of  the  Chemical  Constants  of  Polyatomic 
Gases.  Amelie  Langen  ( Zeitsch .  Elektrochem 1919,  25,  25 — 45). 
— A  theoretical  paper  in  which  the  chemical  constants  of  oxygen, 
nitrogen,  nitric  oxide,  carbon  monoxide,  carbon  dioxide,  water,  and 
ammonia  are  calculated  for  the  normal  condition,  and  the  follow¬ 
ing  values  obtained:  nitric  oxide,  +  0*92;  oxygen,  1*021 — 0*539; 
carbon  monoxide,  —0*04;  nitrogen,  —0*05;  carbon  dioxide, 
—  0*406;  water,  —1*930;  and  ammonia,  —2*454.  The  oxygen 
value  was  obtained  from  four  different  equilibria.  The  results 
were  used  to  calculate  the  Einstein  function  of  the  specific  heat 
/i,„  and  the  values,  hydrogen  430,  ammonia  67*5,  water  30,  carbon 
dioxide  7*23,  oxygen  0*736,  and  nitric  oxide  0*543  obtained.  The 
order  of  the  frequencies  is  what  is  to  be  expected  from  the  physical 
properties  of  the  substances,  and  can  be  confirmed,  as  far  as  the 
order  of  the  value  is  concerned,  from  the  moment  of  inertia  of 
these  gases.  J.  F.  S. 

The  Critical  Temperature  as  a  Single  Function  of  the 
Surface  Tension.  Maurice  Prud'homme  ( J .  Ghim.  Phys .,  1918, 
16,  405 — 410). — The  surface  tension,  y,  is  connected  with  the 
temperature  by  the  two  equations  y  —  a  —  h t  and  y i  —  af  ~~bft  (com¬ 
pare  A.,  1916,  ii,  600),  which  at  the  critical  temperature  become 
a  —  ht  —  0  and  af —  b!t  —  0.  It  is  found  that,  for  substances  which 
obey  the  Eotvos-Ramsay  law,  =  12)  or  tc  =  ^(a/b  +af  fbf). 

This  also  holds  good  for  liquefied  gases.  Amongst  substances 
which  do  not  obey  the  Eotvos-Ramsay  law,  the  organic  acids  con¬ 
form  fairly  closely  to  the  above  equation,  whilst  the  alcohols, 
phenols,  etc.,  obey  the  simple  relationship  y  —  a—ht.  W.  (1 
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Vapour  Pressure  Regularities.  II.  W.  Herz  (Zeitsch. 
Elektrochem .,  1919,  25,  45 — 46.  Compare  ibid.,  1918,  24,  333). 
-  -The  author  has  calculated  the  value  of  the  constant  c  of  the 
Ramsay  and  Young  vapour  pressure  formula  01/6»:=Tl/T^-F 
c(8l—Tl)  for  chlorine,  bromine,  iodine,  oxygen,  sulphur,  nitrogen, 
phosphorus,  arsenic,  bismuth,  argon,  krypton,  xenon,  copper,  silver, 
zinc,  cadmium,  mercury,  tin,  and  lead,  and  finds  that  the  value 
is  not  constant  in  a  single  case.  In  the  case  of  the  non-metals 
there  is  an  approximation  to  a  constant,  but  in  the  case  of  the 
metals  the  divergence  is  sometimes  so  great  that  the  sign  changes. 
These  constants  depend  in  a  high  degree  on  the  boiling  points,  and 
it  seems  likely  that  the  inconstance  may  be  due  to  inaccuracies 
in  the  determination  of  the  boiling  points.  J.  F.  S. 

Thermodynamics  and  Fractional  Distillation.  C.  Mariller 

(Bull.  Assoc.  Chim .  Suer.  Dist .,  1918,  35,  45 — 51). — Chenard’s 
assertion  that  the  vapours  produced  on  distilling  mixtures  of  alcohol 
and  water  tend  to  separate  into  layers  of  different  density  (A., 
1914,  ii,  623;  1916,  ii,  175)  is  refuted  on  theoretical  and  experi¬ 
mental  grounds.  Using  apparatus  similar  to  Chenard’s,  and 
guarding  against  external  cooling,  the  author  found  no  evidence 
of  stratification.  J.  H.  L. 

Formula  giving  the  Density  of  a  Fluid  in  the  Saturated 
State.  E.  Ari^s  ( Gompt .  rend 1919,  168,  714 — 717). — The 
formula  deduced  is  v1  —  v2  =  T(i/1  —  y2)RTcjSPc,  where  is  the 
volume  of  the  molecular  mass  of  the  fluid  entirely  in  the  state  of 
vapour,  and  v2  entirely  in  the  liquid  state,  these  thus  giving  the 
densities  in  the  two  states  of  saturation.  The  author  has  tested 
this  formula  in  the  case  of  carbon  dioxide,  stannic  chloride,  methyl 
formate,  and  heptane,  and  finds  that  his  calculated  results  agree 
closely  with  those  observed  by  Young.  W.  G. 

Reasons  for  the  Movements  of  Camphor  [on  Water]  and 
Allied  Phenomena.  J.  Geppert  ( Physikal .  Zeitsch 1919,  20, 
78 — 83). — A  number  of  experiments  are  described  showing  that 
many  substances,  such  as  phenacetin,  acetanilide,  chloral  hydrate, 
sulphonal,  menthol,  thymol,  atropine  sulphate,  phthalic  acid,  and 
quinine,  exhibit  the  same  violent  movements  as  camphor  does  on 
the  surface  of  clean  water.  The  rate  of  movement  of  oily  sub¬ 
stances,  such  as  oleic  acid,  is  also  considered.  The  reasons  for  the 
movement  are  attributed  to  solution  of  the  solid  and  also  of  the 
vapour,  and  the  back  pressure  thereby  occasioned.  J.  F.  S. 

Adsorption  Compounds.  II.  R.  Haller  (Kolloid  Zeitsch 
1919,  24,  56 — 66.  Compare  A.,  1918,  ii,  259). — A  continuation 
of  previous  work  on  adsorption  compounds ;  0*5  gram  of  the 
dyes  m-n  i  t  r  o-/>  t  ol  u  i  d  i  n  e-  r  e  d ,  ///-nitroanisidine-red,  p-nitro- 
o-anisidine-red,  Suaan-G,  Sudan-I,  //-nitroaniline-red,  alizarin- 
yellow  G.G.W.,  fast-orange-O,  brilliant  orange,  chromotrope  2R 
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ponceau  2G,  and  p-nitrohenzeneazoiiaphtholsulphonic  acid,  dis¬ 
solved  in  50  c.c.  of  water,  were  treated  with  a  1%  solution  of 
brilliant-green  as  long  as  the  latter  was  adsorbed.  The  adsorption 
products  were  isolated  and  characterised,  and  the  colours  pro¬ 
duced  when  they  were  used  to  dye  wool  and  cotton  with  tannic 
acid  were  noted.  J.  F.  S. 

Laws  of  the  Capillary  Rise  in  Porous  Paper.  Hans 
Schmidt  ( Kolloid .  Zeitsch .,  1919,  24,  49 — 56). — A  number  of  ex¬ 
periments  are  described,  designed  to  ascertain  the  connexion 
between  the  rise  of  an  acid  solution  in  filter  paper  and  the  extent 
to  which  a  drop  of  the  liquid  spreads  itself  when  allowed  to  fall 
on  to  a  sheet  of  the  same  paper.  It  is  shown  that  the  amount  of 
spreading  is  the  same  whether  the  porous  paper  is  horizontal  or 
vertical  in  the  case  of  dilute  solutions  of  hvdrochloric  acid. 

J.  F.  S. 

Retardation  by  Sugars  of  Diffusion  of  Acids  in  Gels. 

John  Arthur  Wilson  (J.  A mer.  Chem.  Soc 1919,  41,  358 — 359). 
— -A  criticism  of  a  paper  by  Graham  and  Graham  (this  vol.,  ii,  50). 
Compare  Procter  and  Wilson  (T.,  1916,  109,  307)  and  J.  A.  and 
H.  W.  Wilson  (A.,  1918,  ii.  260).  J.  F.  S. 

Osmosis  and  Swelling  of  Disperse  Systems.  Wo.  Ostwald 
and  K.  Mundler  [Kolloid.  Zeitsch 1919,  24,  7 — 27). — A 

theoretical  paper  in  which  it  is  shown  that  the  directly  measured 
osmotic  pressure  of  disperse  systems  is  made  up  of  two  quantities : 
(i)  the  strict  osmotic  pressure,  and  (ii)  an  additional  pressure, 
which  is  termed  solvation,  or  swelling  pressure.  On  the  basis  of 
this  idea,  a  general  solvation  equation  is  established,  Pb  =  RTCi  + 
kc%n,  in  which  P b  is  the  experimentally  observed  osmotic  pressure, 

is  the  osmotic  concentration,  the  swelling  concentration,  and 
k  and  n-  are  constants.  With  dilute  molecular  or  suspensoid  dis- 
persoids,  the  second  factor  of  the  equation  disappears,  and  it 
passes  over  to  the  usual  gas  equation.  On  the  other  hand,  in  con¬ 
centrated  dispersoids,  particularly  in  swelling  gels,  the  osmotic 
concentration  is  very  small,  so  that  the  first  factor  of  the  equation 
may  be  neglected.  The  expression  Ph  —  kc”  then,  according  to 
Posnjak  and  Freundlich,  actually  represents  the  dependence  of 
the  swelling  pressure  on  the  concentration  in  the  case  of  gelatin 
and  caoutchouc.  The  complete  equation  is  applied  to  the  osmotic 
measurements  of  solutions  of  sucrose,  laevulose,  and  lactose  of 
Morse,  and  Berkeley  and  Hartley,  over  the  range  O'lJV—  2‘0A  and 
0—80°.  The  agreement  between  the  values  calculated  by  the 
formula  and  the  experimental  values  is  excellent.  In  the  case  of 
sugar  solutions,  n  —  2,  so  that  as  a  first  approximation  the  equation 
becomes  Pb~  PTCl  -f  &c22,  but  the  value  varies  with  the  nature  of 
the  sugar  and  with  the  temperature.  The  osmotic  pressure  of 
very  concentrated  solutions  of  calcium  ferrocyanide  can  be  repre¬ 
sented  by  the  above  equation  to  within  0*6%.  In  the  case  of  con- 
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centrated  sugar  and  calcium  ferrocyanide  solutions,  tlie  share  of 
the  total  pressure  due  to  the  swelling  pressure  is  very  large.  It, 
increases,  for  example,  with  sucrose,  with  the  concentration  from 
5%  to  63%  of  the  total  pressure,  and  in  the  case  of  calcium  ferro- 
cyanide  to  71%.  It  is  also  shown  that  the  osmotic  pressure  of  the 
hydrosols  of  iron,  thorium  hydroxide,  and  copper  ferrocyanide 
follows  the  reduced  solvation  formula  and  also  the  swelling  formula 
of  Posnjak  and  Freundlich,  a  confirmation  of  the  view  that  the 
taking  up  of  water  by  such  dispersoids  is  to  be  regarded  more  as 
the  swelling  of  a  liquid  colloid  than  a  simple  osmotic  process. 
The  solvation  formula  does  not  hold  for  those  systems  in  which 
internal  changes  in  the  state  of  aggregation  occur  with  changes 
in  concentration.  The  value  of  n  lies  always  between  1*5  and  4*0, 
but  most  often  it  is  found  between  2  and  3.  J.  F.  S. 

Theory  of  Solubility.  Albert  Colsox  (Compt.  rend 1919, 
168,  681 — 684.  Compare  A.,  1916,  ii,  475). — A  theoretical  dis¬ 
cussion  of  certain  points  arising  out  of  his  formula 

42  bL  =  T(V-\-e)idC/dT, 

expressing  all  the  particularities  of  solubility,  where  L  is  the  heat 
of  saturation,  e  is  the  contraction  of  the  final  system,  V  is  the 
volume  of  the  solvent  which  saturates  the  dissolved  molecule,  C 
is  the  concentration  or  weight  of  anhydrous  salt  in  100  grains  of 
a  solution  saturated  at  T°.  W.  G. 

Electrical  Synthesis  of  Colloids.  The.  Svedberg  (. Kolloid . 
Zeitsch .,  1919,  24,  1 — 7). — Three  processes  are  described  by  which 
highly  disperse  metal  colloids  may  be  produced.  The  author 
prefers  to  call  these  processes  electrothermal  colloid  syntheses.  A 
thin  sheet  of  gold  or  silver  is  attached  by  gum  arabic  to  a  plate  of 
glass  which  is  immersed  in  ethyl  alcohol.  Two  iron  wires,  attached 
to  a  440-volt  circuit  and  arranged  to  carry  10  amperes,  are  inserted 
in  the  liquid  and  brought  into  contact  with  the  metal  foil. 
Immediately,  the  metal  round  the  iron  poles  is  vaporised,  and  on 
condensation  in  the  alcohol  produces  al co-sols.  In  the  second 
process,  narrow  strips  of  gold,  silver,  zinc,  and  tin  foil  are  attached 
to  glass  plates  in  the  above-mentioned  manner.  The  ends  of  the 
strips  are  thickened  by  a  somewhat  thicker  piece  of  copper.  Two 
iron  wires,  as  before,  are  brought  into  contact  with  the  copper, 
when  the  strip  of  foil  between  is  entirely  converted  into  the  sol. 
In  the  third  method,  thin  wires  or  strips  of  platinum,  copper,  lead, 
zinc,  and  aluminium  are  fastened  to  two  thick  iron  wires  immersed 
in  alcohol,  and  a  current  passed,  when  the  sols  of  these  metals  are 
produced.  The  process  consists  in  the  melting  of  the  metal,  which 
forms  a  number  of  small  globules  by  capillary  forces,  and  between 
which  a  number  of  small  arcs  are  set  up.  This  vaporises  the 
metal,  which  condenses  in  the  cooler  regions  to  form  highly  dis¬ 
perse  sols.  The  production  of  the  sol  depends  more  on  the  current 
strength  than  on  the  voltage  employed.  J.  F.  S. 
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Colours  of  Colloids.  II.  Wilder  1).  Bancroft  (/.  Physical 
Ghem 1919,  23,  1 — 35.  Compare  A.,  1918,  ii,  102).— A  con¬ 
tinuation  of  the  discussion  commenced  in  a  previous  paper  ( loc . 
cit.).  The  various  colour  effects  produced  by  reflection  and  refrac¬ 
tion  of  light  are  particularly  considered  in  this  communication. 

J.  F.  S. 

Colloid  Chemistry  of  Indicators.  II.  Wolfgang  Ostwald 
( KMoid .  ZeiUch .,  1919,  24,  67—69.  Compare  A.,  1912,  ii,  439). 
— -In  a  previous  paper  the  author  advanced  the  view  that  the 
colour  change  of  indicators  in  many  cases  is  a  colloidal  or  disperse 
chemical  process.  The  present  paper  is  a  resume  of  the  results 
of  experiments  on  congo-rubin,  which  tend  to  substantiate  the 
author's  view.  In  aqueous  solution,  congo-rubin  (sodium  salt  of 
benzidinebisazo-/3-naphtholsulphonaphthionic  acid)  is  a  highly 
disperse  system,  intermediate  between  that  of  a  typical  colloid  and 
a  molecular  disperse  system.  It  is  negatively  charged  and  has  a 
red  colour,  which  is  changed  to  blue  by  the  addition  of  acids. 
This  change  is  also  brought  about  by  the  addition  of  a  large 
number  (seventy-five)  of  neutral  salts,  by  alkaline  salts,  such  as 
sodium  carbonate,  and  by  bases  like  barium  hydroxide.  On 
dilution,  the  blue  solutions  again  become  red ;  elevation  of  tempera¬ 
ture,  or  the  addition  of  alcohol,  acetone,  or  pyridine,  brings  about 
the  same  reversal  of  colour  change.  By  a  further  addition  of  an 
electrolyte  to  the  blue  solution,  a  precipitation  of  the  colour  sub¬ 
stance  is  effected.  The  precipitate,  on  washing  with  water,  passes 
into  solution  as  a  blue  to  violet  hydrosol.  It  is  stated  that  the 
blue  solutions  are  less  highly  disperse  than  the  red  solutions,  and 
on  keeping  a  solution  which  has  just  turned  blue,  a  slight  pre¬ 
cipitation  occurs,  which  leaves  a  red  solution.  This  solution  may 
be  turned  blue  by  further  addition  of  electrolyte.  The  red  solu¬ 
tions  contain  a  still  more  highly  disperse  orange-coloured  fraction. 

J.  F.  S. 

Oscillation  Method  for  Measuring  the  Size  of  Ultra- 
microscopic  Particles.  P.  V.  Wells  and  R.  H.  Gerke  (J. 
Amer.  Ghem .  Soc.,  1919,  41,  312 — 329). — The  diameter  of  the 
particles  of  gaseous  dispersoids  (in  smoke)  has  been  determined  by 
an  oscillation  method.  A  quantity  of  the  smoke  is  brought  into 
the  field  of  an  ultramicroscope  which  lies  in  a  rapidly  alternating 
electrostatic  field,  and  the  path  of  the  particles  photographed.  In 
this  way  the  actual  oscillations  are  obtained,  and  a  measurement 
of  the  amplitude  gives  the  distance  travelled  by  the  particle 
between  two  reversals  of  the  current.  Then,  by  Stokes's  law,  the 
motion  of  a  particle  in  an  electrostatic  field  is  given  by  Xe  =  3 irrjdv, 
where  X  is  the  field  in  volts  per  cm.,  e  the  electronic  charge  (that 
is,  l’59xl0"20),  el  the  diameter  in  cm.,  r\  the  viscosity  of  the 
medium,  and  v  the  velocity.  It  is  shown  that  the  diameter  varies 
from  5  x  10-6  to  10~4,  and  that  the  particles  rapidly  coalesce. 

J.  F.  S. 
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Chemical  Resistance.  II.  Applications  of  the  Theory  of 
Quanta  to  Chemical  Dynamics.  Shinkichi  Horiba  (Mem. 
Coll.  Sci.  Kyoto  Imp.  Univ .,  1918,  3,  223 — 234.  Compare  A., 
1916,  ii,  305). — A  mathematical  paper  in  which,  by  an  applica¬ 
tion  of  the  theory  of  quanta,  and  on  the  hypothesis  :  The  react¬ 
ing  substances  can  only  react  when  they  are  present  in  a  certain 
elemental  sphere  of  a  reaction  in  a  stoicheiometrical  relation  by 
their  own  kinetic  energy,  but  the  reaction  will  begin  only  when 
they  are  transformed  into  an  active  form  by  absorbing  some  energy 
from  the  surrounding  medium/'  calculations  of  chemical  resistance 
have  been  carried  out.  On  this  hypothesis  of  the  mechanism  of  a 
chemical  reaction,  chemical  resistance  can  easily  be  separated  into 
two  terms :  (1)  a  term  inversely  proportional  to  the  probability 
that  the  molecules  of  the  reacting  substances  encounter  in  a 
stoicheiometrical  relation  in  an  elemental  sphere  by  their  own 
kinetic  energy,  and  (2)  a  term  proportional  to  the  probability  of 
the  energy  transport  to  reacting  molecules  from  their  surrounding 
medium.  J.  F.  S. 

Crystal  Gratings  and  Bohr’s  Atom  Model.  M.  Born  and 

A.  Lande  ( Ber .  dent,  physikal.  Ges 1918,  20,  202 — 209). — A 
mathematical  paper  in  which  the  radius  and  number  of  electrons 
situated  in  the  various  rings  of  the  metals  of  the  alkalis  and  of 
the  halogens  are  calculated.  The  elastic  compressibility  of  the 
alkali  haloids  is  calculated,  and  values  obtained  are  about  twice 
as  large  as  the  experimentally  determined  values.  The  absolute 
dimensions  of  the  grating  constant,  5,  have  been  calculated,  and  the 
values  indicate  that  the  substances  are  twice  as  soft  as  the  theory 
demands.  J.  F.  S. 

Calculation  of  the  Compressibility  of  Regular  Crystals 
from  the  Theory  of  the  Grating.  M.  Born  and  A.  Landk 
{Ber.  deut.  physikal.  Ges.}  1918,  20,  210—216.  Compare  pre¬ 
ceding  abstract). — The  compressibility  of  the  chloride,  bromide, 
and  iodide  of  sodium,  potassium,  and  thallium  has  been  calculated 
by  means  of  the  formula  x  —  A'26  x  10~14([^4.  4-  p_]lp*)  on  the  basis 
that  n  —  9  and  not  5,  as  was  taken  to  be  the  case  in  the  previous 
paper.  The  value  of  n  has  been  calculated  from  the  observed 
compressibilities,  and  a  mean  value  8*76  obtained.  Using  the 
value  9,  a  good  agreement  is  found  between  the  calculated  and 
experimental  values.  In  the  case  of  calcium  fluoride,  to  which 
the  calculations  were  extended,  x  —  1T0  x  10"~12,  whilst  the  experi¬ 
mental  value  is  1*16  x  10~ 12.  J.  F.  S. 

The  Cubic  Atom  Model.  M.  Born  {Ber.  deut.  physikal.  Ges., 
1918,  20,  230 — 239). — -The  author,  from  a  survey  of  the  proper¬ 
ties  of  the  halogen  derivatives  of  the  alkalis,  considers  the  cubic 
atom  model  is  well  founded,  and  whilst  holding  to  the  principles 
set  down  by  Bohr,  considers  the  matter  mathematically  with  the 
object  of  bringing  certain  abnormalities  into  line  with  the  general 
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theory.  The  question  of  the  tetrahedral  carbon  atom  is  also  con¬ 
sidered.  J«  F*  S. 

Calculations  of  Ionic  Charges  in  Crystals.  J.  VYTmmek 

(Fhydikal.  Zeit&ch 1919,  20,  92 — 93). — -A  theoretical  paper  in 
which  it  is  shown  that  the  ionic  charges  of  diatomic  crystals  or 
crystals  which  can  be  regarded  as  made  up  of  two  equivalent 
atomic  groups,  and  for  which  the  grating  structure  is  known,  can 
be  calculated  by  means  of  the  formula  v/s  =  (G1+ G2)/ y/ & XG2,  in 
which  v  represents  the  valency,  z  the  number  of  electrons,  and 
G1  and  G2  the  atomic  or  molecular  weights  of  the  atoms  or  groups 
composing  the  molecule.  The  charges  have  been  calculated  for 
the  crystals  potassium  chloride,  sodium  chloride,  calcium  fluoride, 
silica,  calcium  carbonate,  potassium  bromide,  potassium  iodide, 
sodium  fluoride,  lithium  fluoride,  and  zinc '  sulphide.  In  the  case 
of  the  first-named  live  substances,  the  value  of  the  Drude  constant 
h  has  been  calculated.  J.  F.  S. 

The  Theory  of  Duplex  Affinity.  Samuel  Henry  Clifford 
Briggs  (T.,  1919,  115,  278—291). 

Laboratory  Apparatus  for  Rapid  Evaporation.  E.  C. 

Merrill  and  Clare  Olin  Ewing  (J.  Ind.  Eng.  Client.,  1919, 
11,  230). — Rapid  evaporation  of  liquids  is  effected  by  passing  a 
blast  of  heated  air  across  the  basins  on  the  steam-bath.  The  air 
is  forced  through  a  brass  cylinder  containing  cotton  wool  to'  act 
as  a  filter,  and  then  through  a  copper  coil,  which  .is  heated  in  the 
bath,  and  the  outlet%of  which  is  connected  with  a  series  of  blowers. 
Each  of  these  is  provided  with  a  glass  tap,  and  its  height  above 
the  basin  can  be  adjusted  as  desired.  [See,  further,  J.  Soc.  Ghent. 
Ind.,  1919,  268a.]  C.  A.  M. 

Theobald  van  Hogelande.  F.  M.  Jaeger  ( Chem .  Weekblcid , 
1919,  16,  179—180). — The  work  "  Merces  Alchimistarum,”  Frank- 
furkam-Mayn,  1610,  attributed  to  Theobald  van  Hogelande  (A., 
1918,  ii,  437),  is  shown  to  be  a  reprint  of  a  German  translation  of 
his  ‘  He  Alchimise  Difficultatibus,”  Frankfurt,  1600. 


W.  S.  M. 
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An  Unusual  Sulphur  Crystal.  F.  Russell  Bichoyvsky  (J. 
Washington  Acad .  Sci.,  1919,  9,  126 — 131). — A  crystallographic 
description  is  given  of  a  well-developed  crystal,  D  2 ‘01,  of  sulphur 
which  was  obtained  accidentally  by  adding  a  hot  alcoholic  solution 
of  ammonium  polysulphide  to  a  mixture  of  benzonitrile,  hydroxyl- 
amine  hydrochloride,  and  ether.  L.  J.  S. 
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The  Behaviour  of  Sulphur  towards  Carbonaceous  Matter 
at  High  Temperatures .  J.  P.  Wibaut  (Bee.  trav.  chim .,  1919, 
38,  159 — 162). — When  sugar,  or  the  carbon  obtained  by  charring 
it,  or  wood  charcoal,  is  mixed  with  sulphur  and  the  mixture  heated 
in  a  closed  crucible  to  a  bright  red  incandescence,  in  each  case  a 
product  is  obtained  which,  after  extraction  first  with  carbon 
disulphide  and  then  with  ether,  is  found  to  contain  sulphur  to  the 
extent  of  from  3 — 6%.  Whether  this  sulphur  is  chemically  com¬ 
bined  or  only  absorbed  is  not  decided.  W.  G. 

Tellurium  Sulphide.  Aaron  M.  Hackman  (J.  Amer.  Ghent. 
Soc .,  1919,  41,  329 — 341). — The  introduction  of  hydrogen  sulphide 
into  an  aqueous  solution  of  tellurous  acid  at  ordinary  temperatures 
or  below  causes  the  immediate  production  of  a  reddish-brown  pre¬ 
cipitate,  which  is  represented  by  the  formula  TeS2.  The  produc¬ 
tion  of  this  compound  is  independent  of  the  acid  concentration. 
At  temperatures  below  —20°,  tellurium  sulphide  is  a  stable  com¬ 
pound,  but  at  temperatures  above  —  20°,  dissociation  takes  place. 
At  temperatures  near  —  20°  this  dissociation  is  slow,  whilst  at 
higher  temperatures  dissociation  takes  place  more  rapidly.  The 
degree  of  dissociation  at  any  time  or  temperature  may  be  deter¬ 
mined  by  the  amount  of  sulphur  which  can  be  extracted  by  carbon 
disulphide.  Dissociation  never  continues  to  completion.  The  dis¬ 
sociated  mass  extracted  with  carbon  disulphide  always  retains  at 
least  0‘95%  sulphur.  This  sulphur  does  not  exist  as  a  sulphide  of 
tellurium  w^hich  is  decomposed  by  hydrochloric  or  hydrobromic 
acid  of  any  strength,  nor  does  it  exist  as  a  variety  of  sulphur  in¬ 
soluble  in  carbon  disulphide.  The  compound •TeS,  often  described, 
has  no  existence.  The  production  of  TeS2  is  independent  of  the 
medium  in  which  the  reaction  is  effected,  for  the  action  of  hydrogen 
sulphide  on  solutions  of  tellurium  tetrachloride  in  a  large  number 
of  organic  solvents  gave  exactly  the  same  product.  The  dissocia¬ 
tion  and  stability  of  tellurium  sulphide  is  solely  a  question  of 
temperature.  Tellurium  tetrachloride  is  found  to  be  soluble  in 
benzene,  toluene,  methyl  alcohol,  ethyl  alcohol,  w -butyl  alcohol, 
amyl  alcohol,  benzyl  alcohol,  xylene,  chloroform,  and  ethyl  acetate, 
sparingly  so  in  light  petroleum,  benzaldehyde,  acetone,  isopropyl 
bromide,  and  carbon  tetrachloride,  and  insoluble  in  carbon 
disulphide.  J.  F.  S. 

Formation  of  Ammonia  at  High  Temperatures .  E.  Briner 
( Eelv .  Chim .  Acta,  1919,  2,  162- — 166.  Compare  this  vol.,  ii,  148). 
— -A  discussion  of  Maxted's  recent  work  (T.,  1918,  113,  168,  386). 
In  the  first  place,  it  is  shown  that  the  T2  terms  in  Maxted's  two 
formulae  have  merely  a  corrective  influence,  and  consequently  they 
cannot  be  very  significant  in  regions  of  temperature  in  which  they 
have  not  been  tested  experimentally.  This  explains  the  great 
divergences  between  the  values  of  K  obtained  from  the  two 
formulas;  at  1000°  abs.,  up  to  which  point  both  formulae  have 
been  tested  by  experiment,  there  is  agreement;  at  2000°,  the  first 
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formula  gives  a  value  for  K  which  is  three  times  that  derived 
from  the  second;  at  3000°,  the  ratio-  is  10  to  1,  and  at  4000°,  100 
to  1.  Furthermore,  assuming  that  at  high  temperatures  the  reac¬ 
tion  is  of  the  same  nature  as  at  lower  temperatures,  namely,  one 
between  molecules  of  nitrogen  and  hydrogen,  these  gases  should 
unite  completely  at  about  6000°,  according  to  the  first  formula, 
and,  in  general,  a  gaseous  mixture  should  become  more  and  more 
complex  with  rise  of  temperature.  This  is  contrary  to  the  con¬ 
clusions  obtained  by  spectroscopic  investigations,  which  clearly 
prove  the  elementary  nature  of  the  substances  present  in  the 
Hottest  stars. 

Such  difficulties  disappear  if  account  is  taken  of  the  dissociation 
of  the  molecules  into  atoms  (compare  A.,  1916,  ii,  215).  Accord¬ 
ing  to  recent  investigations,  gases  like  hydrogen  contain  appreciable 
proportions  of  free  atoms  at  much  lower  temperatures  than  was 
at  one  time  supposed.  The  extra  production  of  ammonia  at  high 
temperatures  may  be  explained,  therefore,  by  the  greater  kinetic 
energy  of  the  free  atoms  of  nitrogen  and  hydrogen.  J.  C.  W. 

Potassium  Ammonosodiate,  Potassium  Ammonolithiate, 
Rubidium  Ammonosodiate,  and  Ammonolithiate.  Edward 
C.  Franklin  (J .  Physical  Chcrn . ,  1919,  23,  36 — 53). — A  number 
of  reactions  between  metallic  amides  in  ammonia  solution  have 
been  carried  out,  and  as  a  result  several  ainmono-salts  have  been 
isolated  and  characterised.  These  salts  stand  in  the  same  relation¬ 
ship  to  ammonia  as  do  the  zincates,  aluminates,  and  plumbites  to 
water.  A  very  complete  list  of  the  amrnono-salts  hitherto  pre¬ 
pared  is  given.  Dipotassvwm  ammonosodiate ,  NaNK2,2NH3  or 
NaNH2,2KNH2  or  (Na[NH2]3)K2,  is  prepared  (i)  by  the  action 
of  potassamide  on  sodamide  in  liquid  ammonia  solution,  (ii)  by 
the  action  of  sodium  iodide  on  an  excess  of  potassamide  in  liquid 
ammonia,  and  (iii)  by  the  action  of  sodium  on  potassamide  in 
liquid  ammonia  in  the  presence  of  a  small  quantity  of  platinum 
black.  This  compound  crystallises  well,  and  does  not  lose 
ammonia  at  100°  in  a  vacuum;  at  higher  temperatures  it  melts, 
loses  ammonia,  and  attacks  the  containing  glass  vessel.  Mono- 
rubidium  ammonosodiate ,  NaNHRb,NH3  or  NaNH2,RbNH2  or 
(Na[NH2]2)Rb,  is  formed  by  the  action  of  sodium  and  rubidium 
simultaneously  on  liquid  ammonia.  This  compound  is  readily 
soluble  in  liquid  ammonia,  and  is  violently  decomposed  by  water 
with  the  formation  of  the  hydroxides  of  the  metals.  Dirubidium 
ammonosodiate ,  NaNRbo,2NH«  or  NaNH2,2RbNX~L>  or 

“  (Na[NHJ3)Rb2,  " 

is  formed  .from  the  mother  liquors  of  the  previous  compound  by 
the  addition  of  a  large  excess  of  rubidamide.  This  compound  is 
considerably  more  soluble  than  the  preceding  compound  in  liquid 
ammonia.  Dipotassium  ammonolithiate ,  LiNK2,2NH3  or 
LiNH2,2KNH2  or  (Li[NH2]3)K2,  is  prepared  by  the  action  of 
potassamide  on  lithium  iodide  in  liquid  ammonia  solution,  and  also 
by  the  action  of  lithium  and  potassium  simultaneously  on  liquid 
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ammonia  in  the  presence  of  platinum  black.  The  salt  forms 
minute,  colourless  crystals,  which  are  practically  insoluble  in  liquid 
ammonia.  It  is  decomposed  by  acid  amides  and  ammonium  salts 
of  oxygen  and  halogen  acids  (that  is,  by  ammono-acids),  with  the 
formation  of  the  corresponding  salts  of  lithium,  potassium,  and 
ammonium.  M  o  nor  ubid  turn  ammonolithiate ,  LiNHRb ,  NHS  or 
LiNH2,RbNH.2  or  (Li[NH2]2)Itb,  is  prepared  by  the  action  of  an 
excess  of  a  solution  of  rubidamide  in  ammonia  on  metallic  lithium 
in  the  presence  of  platinum  black.  A  white,  crystalline  compound 
is  obtained,  which  is  sparingly  soluble  in  liquid  ammonia.  It  is 
decomposed  by  ammono-acids  and  by  water,  as  in  the  preceding 
case.  Attempts  were  made  to  separate  rubidamide  from  potass- 
amide  by  crystallisation  from  liquid  ammonia,  but  without  success, 
for  these  two  substances  form  isoinorphous  mixtures  which  are 
relatively  richer  in  rubidamide  than  the  solution  from  which  they 
separate.  J.  F.  S. 

Thermal  Decomposition  of  certain  Inorganic  Trinitrides. 

E.  Moles  (J.  Chim .  Phys .,  1918,  16,  401 — 404.  Compare  ibid ., 

1917,  15,  51).— A  claim  for  priority  over  Hitch  (compare  A-, 

1918,  ii,  398).  W.  G. 

Method  of  Treating  Beryl  for  the  Extraction  of  Glucinum. 

H.  Copaux  ( Compt .  rend .,  1919,  168,  610 — 612). — One  part  of 
powdered  beryl  is  heated  with  two  parts  of  sodium  silicofluoride 
at  850°  for  thirty  to  forty  minutes.  At  this  temperature,  the 
sodium  silicofluoride  decomposes,  giving  silicon  fluoride,  which 
attacks  the  beryl,  giving  glucinum  fluoride  and  aluminium  fluoride, 
which  in  turn  combine  with  the  sodium  fluoride  to'  give  the  corre¬ 
sponding  double  fluorides.  The  material  is  extracted  with  boiling 
water,  in  which  the  sodium  glucinum  fluoride  dissolves,  and  the  ex¬ 
tract,  after  filtration,  contains  practically  the  whole  of  the  glucinum 
in  this  form  along  with  a  little  alumina  and  silica.  A  slight  excess 
of  boiling  sodium  hydroxide  solution  is  added  to  the  filtrate,  and 
the  precipitated  oxides  are  collected  and  redissolved  in  sulphuric 
acid.  The  solution  is  concentrated,  and  the  glucinum  sulphate  is 
allowed  to  crystallise  out.  By  this  method,  90%  of  the  glucinum 
present  in  the  mineral  may  be  readily  recovered. 

On  this  process  is  based  a  method  for  the  estimation  of  glucinum 
in  beryl,  using  four  parts  of  sodium  silicofluoride  to  one  part  of 
beryl.  The  precipitation  with  sodium  hydroxide  is  omitted,  and 
an  aliquot  portion  of  the  filtered  aqueous  extract  is  evaporated 
with  an  excess  of  sulphuric  acid  in  a  platinum  dish  until  white 
fumes  appear.  The  residue  is  dissolved  in  water,  and  an 
excess  of  ammonium  hydroxide  is  added.  The  precipitate  is 
Altered  off,  washed,  dried,  ignited,  and  weighed.  Any  silica  in  it 
is  removed  by  means  of  hydrofluoric  acid,  and  the  aluminium  and 
glucinum  oxides  are  separated  by  AVunder  and  Weger’s  method 
(compare  A.,  1912,  ii,  687).  W.  G. 
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Reaction  between  Sodium  Chloride  Solution  and  Metallic 
Magnesium.  William  Hughes  (T.,  1919,  115,  272—277). 

The  Hammer-hardening  of  Lead,  Tin  and  Thallium. 

Paul  Nicolardot  (Compt.  rend .,  1919,  168,  558 — 560). — Lead, 
thallium,  and  tin  all  undergo  hammer-hardening,  but  they  anneal 
spontaneously  at  the  ordinary  temperature,  the  rate  of  annealing 
rising  with  rise  in  temperature.  W.  G. 

The  Extraction  of  Thallium  from  Pyrites  Flue  Dust. 

George  Sisson  and  J.  S.  Edmondson  (/.  Soc.  Ghem ,  Ind.,  1919, 
38.  70t). — The  dust  collected  from  the  flues  situated  between  the 
pyrites  kilns  and  the  Glover  tower  of  a  sulphuric  acid  plant  was 
found  to  contain  0*25%  of  thallium,  representing  about  one  part 
of  thallium  per  million  of  pyrites  burnt.  The  thallium  was  isolated 
by  extracting  the  dust  with  dilute  sulphuric  acid  and  precipitating 
with  hydrochloric  acid.  The  crude  thallium  chloride  was  purified, 
dried,  and  reduced  to  metal  by  fusion  with  potassium  cyanide  and 
sodium  carbonate,  or,  alternatively,  with  zinc.  E.  H.  R. 

Chemistry  of  Aluminium  and  Aluminium  Alloys.  John 
G.  A.  Rhodin  (Trans.  Faraday  Soc.}  1919,  14,  134 — 149).— Ex¬ 
periments  dealing  with  the  working  up  of  scrap  aluminium  are 
described.  The  specific  gravity  of  aluminium  containing  various 
quantities  of  an  equal  mixture  of  copper  and  zinc  has  been  deter¬ 
mined,  and  it  is  shown  that  the  density  curve  rises  rapidly,  but 
with  decreasing  rate,  to  90%  aluminium ;  between  90%  and  80% 
aluminium,  the  curve  is  a  slowly  rising  straight  line  which  has  an 
inflexion  point  somewhere  about  76%.  Aluminium  is  stated  to 
dissolve  alumina,  and  a  method  is  devised  for  the  estimation  of  the 
metallic  aluminium  apart  from  the  alumina.  A  quantity  of  an 
aluminium  alloy  (2  grams)  is  placed  in  a  tall  beaker  with  60  c.c. 
of  10%  sodium  hydroxide  solution  and  heated  on  a  sand-bath  until 
the  reaction  becomes  violent,  after  an  induction  period,  when  it 
is  removed  and  cooled.  The  reaction  is  then  completed  by  further 
heating  on  the  sand-bath.  The  black  residue  is  collected  and 
dissolved  in  nitric  acid  (D  1*2).  The  two  solutions  thus  obtained 
are  analysed  according  to  well-known  methods.  Comparison  of 
the  analytical  results  with  the  composition  deduced  from  the 
specific  gravity  of  the  alloy  showed  a  remarkably  good  agreement. 
By  heating  pure  aluminium  powder  in  air  until  the  increase  in 
weight  corresponds  with  the  formation  of  ^  compound  A120,  a 
light  grey,  non-metallic  powder  is  obtained.  Boiling  this  powder 
with  10%  sodium  hydroxide  dissolves  a  portion  of  it  and  leaves 
insoluble  a  light  grey  oxide,  A1304.  A  number  of  determinations 
of  the  specific  heat  of  aluminium  alloys  of  copper  and  zinc  are 
given.  The  following  values  were  obtained:  98*6%  aluminium, 
0*2081  ;  90%  aluminium,  10%  copper,  and  10%  zinc,  0*1918;  80% 
aluminium,  20%  zinc,  0*1844. 

Tn  the  discussion  on  the  paper,  Claude  T.  J.  Vautin  stated 
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that  he  had  isolated  the  oxide  A120,  a  compound  which  produced 
a  brilliant  light  under  air  oxidation.  J.  F.  S. 

The  Formation  of  Troostite  at  Low  Temperature  in 
Carbon  Steels  and  the  Influence  of  the  Temperature  of 
Emersion  in  Interrupted  Tempering.  A.  Portevin  and  Garvin 
( Compt .  rend.,  1919,  168,  731 — 733). — -With  velocities  of  temper¬ 
ing  considerably  higher  than  the  critical  velocities,  by  interrupt¬ 
ing  the  tempering,  very  marked  reheating  may  be  observed,  at 
temperatures  down  to  450°,  and  troostite  is  formed.  The  troostite 
is  formed  directly  and  immediately  from  the  solid  solution  y-iron- 
carbon  at  temperatures  much  lower  than  those  at  which  it  is 
formed  by  continuous  tempering.  With  a  velocity  of  tempering 
near  to  that  of  the  critical  velocity,  it  was  possible  to  observe  the 
formation  of  troostite  at  even  lower  temperatures  (380°).  If  the 
velocity  is  inferior  to  the  critical  velocity,  the  reheating  being  pro¬ 
duced  at  high  temperatures  during  the  period  of  rapid  cooling, 
troostite  is  always  obtained,  and  the  temperature  of  emersion 
does  not  appreciably  affect  the  structure  and  the  hardness.  With 
rapid  tempering,  it  is  possible,  without  appreciably  altering  the 
hardness,  to  stop  the  tempering  at  temperatures  in  the  neighbour¬ 
hood  of  350°.  "  W.  G. 

Structure  of  Iron-Carbon-Chromium  Alloys.  Takejiro 
Murakami  (Sci.  Rep.  Tohoku  Imp.  TJniv .,  1918,  7,  217 — 276). — - 
An  investigation  of  the  structure  of  115  chromium-iron,  chromium- 
carbon,  and  iron— carbon— chromium  alloys.  The  influence  of 
chromium  on  the  magnetic  critical  point  from  A2  was  investi¬ 
gated,  and  it  was  found  that  it  decreases  at  first  slowly  and  then 
rapidly  as  the  chromium  content  increases. 

In  the  annealed  alloys,  the  chromium  carbide  present  is  Cr4C. 
At  high  temperatures,  this  decomposes  into  Cr3C2  and  chromium. 
Three  double  carbides  of  iron  and  chromium  were  detected,  namely, 
Fe3C,Cr4C,  (Fe3C)9,Cr4C,  and  (Fe3C)I8,Cr4C.  A  portion  of  a 
thermal  equilibrium  diagram  for  the  ternary  system  was  drawn 
up.  The  binary  system  iron-chromium  is  a  continuous  series  of 
solid  solutions  with  a  minimum  about  70%  of  chromium.  In  the 
solid  state,  a  certain  undetermined  solubility  of  the  carbide  Cr4C 
in  chromium  occurs.  Cr4C  and  the  double  carbide  (Fe3C)9,Cr4C 
form  an  uninterrupted  series  of  solid  solutions.  The  eutectic  in 
the  Cr4C-Cr  series  occurs  at  about  1*8%.  [See,  further,  J.  Soc. 
Chew.  Ind .,  1919,  257a.]  '  F.  C.  Th. 

The  Reduction  of  Tungstic  Oxide.  C.  W.  Davis  (J.  Ind. 
Eng.  Ghem .,  1919,  11,  201 — 204).— To  obtain  a  satisfactory  reduc¬ 
tion  of  tungstic  oxide  to  metallic  tungsten,  the  material  must  be 
freed  from  water,  which  is  best  effected  by  a  current  of  air  at 
about  500°.  On  reducing  the  dried  oxide  with  carbon,  a  blue  or 
purple  oxide  is  produced  at  650°  to  850°,  a  chocolate-browm  mix¬ 
ture  of  oxides  at  900°  to  1050°,  and  metallic  tungsten  above  1050°. 
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The  proportion  of  carbon  required  for  the  reduction  ranges  from 
1:10  to  1*6:10,  according  to  the  temperature,  time,  and  other 
conditions.  Excess  of  carbon  can  be  removed  to  a  considerable 
extent  by  washing  the  product  wdth  water.  When  hydrogen  is 
used  as  the  reducing  agent,  the  mixture  of  brown  oxides  is  formed 
at  800°  to  900°,  whilst  at  1080°  a  pure  tungsten  deposit  (for 
example,  99*4%)  is  obtained.  Reduction  with  gasoline  vapour 
yields  a  product  containing  about  98%  of  tungsten  with  a  con¬ 
siderable  amount  of  carbon.  [See,  further,  J.  Sac.  Ghent.  Ind 
1919,  260a.]  C.  A.  M. 

The  Partial  Purification  of  Zirconium  Oxide.  A.  J. 

Phillips  (J .  Anver.  Ceram.  Soc.y  1918,  1,  791 — 800). — Zirconia 
may  be  freed  from  iron  oxide  by  mixing  it  with  4%  of  finely  ground 
petroleum  coke,  making  the  mixture  into  balls,  and  heating  them 
at  900°  in  a  vertical  cylindrical  furnace  (heated  externally) 
through  which  a  current  of  moist  chlorine  is  passed.  The  reversible 
reaction  FeCl3  ~  FeCh-i-Cl  constantly  tends  to  form  an  equil¬ 
ibrium,  which  leaves  some  of  the  iron  in  the  zirconia.  If  the  rate 
of  passage  of  the  chlorine  is  increased  beyond  the  requisite  chlorine 
tension,  chlorine  is  absorbed  until  the  tension  is  reduced.  With 
insufficient  chlorine,  the  ferrous  chloride  is  reduced.  The  water 
vapour  present  serves  to  produce  hydrogen  chloride,  in  which  the 
ferrous  chloride  is  readily  volatile,  whilst  the  zirconia  is  not 
affected.  Hydrogen  chloride  without  any  free  chlorine  does  not 
reduce  the  iron  oxide  below  0*5%.  If  the  zirconia  is  heated  by 
passing  hot  gases  through  it,  the  action  of  the  chlorine  is  irregular 
and  inefficient.  Various  methods  of  purification  by  fusing  the 
zirconia  with  various  salts  proved  unsatisfactory  as  far  as  the 
removal  of  the  iron  was  concerned.  [See  J .  Soc.  Chew.  Tnd .,  1919, 
252a.]  A.  B.  S. 
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Pyromorphite  Group.  M.  Amadori  ( Gazzetta ,  1919,  49,  i, 
38 — 102). — A  summary  and  discussion  of  previous  papers  (A., 
1913,  ii,  216;  1915,  ii,  358;  1918,  ii.,  365).  T.  H.  P. 

Non-identity  of  the  Copper  Silicates ,  Plancheite  and 
Shattuckite.  Waldemar  T.  8challer  (J.  Washington  Acad.  Sci 
1919,  9,  131 — 134). — A  reply  to  F.  Zambonini  (A.,  1918,  ii,  170). 
Although  his  new  analysis  of  plancheite  from  the  French  Congo 
leads  to  nearly  the  same  formula,  6Cu0,5Si02,2H20,  as  that  for 
shattuckite  (2Cu0,2Si02,H20)  from  Arizona,  the  difference  in  the 
refractive  indices  is  sufficient  to  prove  that  the  two  minerals  are 
distinct.  The  highest  value  for  plancheite  (a  =  l*645,  y  =  l‘715) 
is  less  than  the  lowest  value  for  shattuckite  (a  =  1*752, 
y  — 1*815).  L.  J.  S. 
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A  New  Indicator  for  Bases  and  Acids.  Marc  Chauvierkk 
(Bull.  Soc.  chim . ,  1919,  [iv],  25,  118 — -119). — The  reagent  is  pre¬ 
pared  by  boiling  red  beetroot  with  water  and  filtering  the  extract. 
It  is  a  violet-red,  opalescent  solution,  which  is  turned  deep  yellow 
with  alkalis  and  retains  its  colour  with  acids.  It  is  sensitive  to 
both  weak  and  strong  inorganic  and  organic  acids.  Its  colour  is 
restored  by  sulphuric  acid  diluted  to  1  in  10,000.  Test  papers 
cannot  be  prepared  from  it,  as  it  does  not  fix  on  paper.  W.  G. 

End-point  in  Oxidation  Titrations  determined  by  means 
of  the  Potentiometer.  I.  M.  Kolthoff  (Ghem.  Weekhlad ,  1919, 
16,  408 — 416). — When  a  reducing  agent  is  titrated  by  means  of 
an  oxidising  agent,  the  potential  difference  between  the  solution 
and  an  irreversible  electrode  immersed  in  it.  measured  against  a 
normal  electrode,  varies  in  value  during  the  titration,  and  in  the 
neighbourhood  of  the  end-point  undergoes  a  rapid  change. 
Expressions  are  deduced  for  the  E.M.F.  at  the  end-point  and  for 
the  equilibrium  constant  of  the  reaction  in  terms  of  the  normal 
potentials  of  the  oxidising  and  the  reducing  agents.  With  the 
help  of  these,  the  sharpness  of  the  end-point  is  discussed  in  relation 
to  the  magnitude  of  the  equilibrium  constant.  W.  S.  M. 

Arsenious  Oxide  as  a  Standard^  Substance  in  Iodometry. 

Robert  M.  Chapin  ( J .  Amer.  Ghent,.  Soc.,  1919,  41,  351 — 358). 
— Using  weight  burettes,  solutions  of  highly  purified  arsenious 
oxide  have  been  tested  as  to  their  trustworthiness  as  standards  in 
place  of  iodine  solutions.  In  six  titrations  of  pure  arsenious  oxide 
against  pure  iodine,  very  precise  results  were  obtained,  the  average 
of  which  agreed  to*  within  1  in  3600  of  the  theoretical  value.  It 
is  shown  that  arsenious  oxide  is  a  more  trustworthy  standard  than 
iodine  for  volumetric  work.  Arsenious  oxide  is  non-hygroscopic, 
and  is  permanent  in  both  the  solid  state  and  in  solution.  The 
precautions  necessary  in  the  use  of  both  arsenious  oxide  and  iodine 
are  discussed.  J-  F.  S. 

An  Automatic  Burette.  George  J.  Hough  (/.  Ind.  Eng. 
Ghem.,  1919,  11,  229). — The  base  of  the*  burette  consists  of  a  glass 
tube  with  an  outer  jacket,  which  is  passed  through  an  opening  in 
a  rubber  stopper  made  to  fit  into  the  mouth  of  the  solution  bottle. 
At  the  side  of  the  jacket  is  a  tube,  to*  which  can  be  attached  a 
rubber  pressure  bulb,  and  it  also  has  a  side-tube  intended  to  be 
closed  with  the  finger  when  air  is  blown  into  the  bottle.  To 
equalise  the  pressure,  a  small  hole  is  provided  in  the  jacket  above 
the  level  of  the  liquid  in  the  bottle.  When  filled,  the  burette  is 
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closed  by  a  tap  at  the  base,  and  the  solution  is  drawn  off  through 
a  side-tubulure  ending  in  a  tap.  C.  A.  M. 

Chlorine  Absorption  and  Chlorination  of  Water.  Abel 
Wolman  and  Linn  H.  Enslow  (J .  Ind.  Eng.  C hem.,  1919,  11, 
209 — 213). — A  series  of  experiments  on  different  waters  to  deter¬ 
mine  the  velocity  of  absorption  of  available  chlorine  by  the  same 
water  during  varying  intervals  of  time  has  shown  that  the  velocity 
constant,  K  (K  =  l/£2  —  tx .  log  Nl/N2),  decreases,  as  a  rule,  with 
the  time  of  contact.  In  the  case  of  water  containing  little  organic 
matter,  however,  it  tends  to  become  constant  for  different  time 
intervals.  The  use  of  colour  readings  as  an  index  of  chlorine 
absorption  is  only  trustworthy  under  known  conditions  with  a 
given  water,  and  the  same  conclusion  applies  to  the  measurement 
of  the  turbidity.  The  chlorine  absorption  does  not  increase  in 
direct  proportion  with  the  increase  in  pollution  (as  measured  by 
oxygen  absorption),  but  shows  a  decreasing  acceleration.  The 
experiments  cited  appear  to  indicate  that  a  thirty-minute  absorp¬ 
tion  plus  a  high  factor  of  safety  is  unnecessary,  and  that  the  addi¬ 
tion  of  a  small  constant  factor  to  the  result,  obtained  by  five 
minutes’  absorption,  would  be  as  effective  for  the  routine  control 
of  chlorination  as  the  use  of  a  longer  time  interval.  [See  also 
J.  Soc.  Ohern.  Jnd 1919,  267a.]  C.  A.  M. 

Estimation  of  Halogens  in  Organic  Compounds.  D. 

Vorlandeii  ( Ber .,  1919,  52,  308). — The  Carius  method  is  unneces¬ 
sary,  except,  perhaps,  for  very  volatile  substances.  The  author 
uses  a  modification  of  Baubigny  and  Chavanne’s  process  (A.,  1903, 
ii,  510;  1904,  ii,  203).  In  the  absence  of  iodine,  the  substance 
(about  0‘4  gram)  is  digested  with  a  mixture  of  mercurous  or 
mercuric  nitrate  (1  gram),  potassium  dichromate  (6 — 8  grams),  and 
pure  sulphuric  acid  (40  c.c.)  at  130 — 140°,  and  the  halogen  evolved 
is  trapped  by  a  sulphite  solution  and  estimated  by  Volhard’s 
method.  If  iodine  is  present,  silver  nitrate  must  be  used,  when 
iodic  acid  is  formed. 

[For  sketch  of  original  apparatus,  see  J.  Soc.  Ghem.  Ind.,  1904, 
136.]  J.  C.  W. 

Apparatus  for  the  Automatic  Estimation  of  Small 
Amounts  of  Oxygen  in  Combustible  Gas  Mixtures  or  of 
Combustible  Gases  in  Air.  H.  C.  Greenwood  aud  A.  T.  S. 

Zealley  (</.  Soc.  Chem.  Ind.y  1919,  38,  87- — 90t). — The  apparatus 
is  designed  for  the  purpose  of  detecting  0‘1%  or  more  of  oxygen  in 
gas  mixtures,  and  of  giving  a  continuous  indication,  not  neces¬ 
sarily  recorded,  which  will  show  at  any  moment  the  actual  con¬ 
centration.  The  principle  involved  is  that  of  the  combustion  of 
the  oxygen  or  other  impurity  by  means  of  an  intermittently  heated 
platinum  wire  ;  automatic  arrangements  are  provided  for  making 
and  breaking  the  required  electrical  contacts,  sealing  up  the  com¬ 
bustion  vessel  during  the  heating  period,  cooling  the  gas,  and 
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measuring  the  resulting  contraction,  ringing  an  electric  bell  at  a 
specified  oxygen  concentration,  and  Hushing  out  the  spent  gas  by 
a  new  charge.  A  diagram  is  given  of  the  apparatus,  and  the 
original  paper  should  be  consulted  for  details  regarding  its 
operation.  W.  P.  S. 

Reagent  for,  and  Method  of  Estimating,  Ozone.  Louis 
Benoist  ( Compt .  rend.,  1919,  168,  612 — 615). — Fluorescein  is  a 
very  sensitive  reagent  for  the  detection  of  ozone.  At  a  dilution 
of  1  in  1,000,000,  its  solution  loses  its  fluorescence  in  the  presence 
of  a  trace  of  ozone,  and  is  decolorised.  At  a  dilution  of  1  in  1000, 
it  loses  its  fluorescence,  but  the  solution  remains  yellow  in  colour. 
This  phenomenon  is  not  produced  by  oxygen,  and  it  requires  an 
enormous  excess  of  nitrous  vapours  to  destroy  the  fluorescence. 
Similarly,  chlorine,  even  if  present  to  the  extent  of  three  times  the 
weight  of  fluorescein,  and  carbon  dioxide,  if  present  to  the  extent 
of  twenty  times  the  weight  of  fluorescein,  do  not  destroy  the 
fluorescence  of  a  solution  of  fluorescein  diluted  to  1  in  1,000,000. 
Quantitative  measurements  indicate  that  the  reaction  takes  place 
between  two  molecules  of  ozone  and  one  molecule  of  fluorescein. 
An  optical  arrangement  is  described  which  permits  of  the  detec¬ 
tion  of  fluorescence  in  a  solution  diluted  to  1  in  1,000,000,000,  and 
thus,  using  3  c.c.  of  such  a  solution,  it  is  possible  to  detect  and 
estimate  10~9  grams  of  ozone,  which  is  a  much  smaller  amount 
than  can  be  detected  by  starch  iodide.  W.  G. 

Estimation  of  Sulphites  and  of  Sulphur  Dioxide  in 
Gaseous  Mixtures.  Percy  Haller  (J.  Soc.  Ghem.  Ind .,  1919, 
38,  52 — 56t),- — A  trustworthy  method  for  the  estimation  of 
sulphites  consists  in  titration  with  potassium  iodate  solution 
strongly  acidified  with  hydrochloric  acid.  The  addition  of  glycerol 
(about  5%  of  the  volume  of  the  solution)  to  sulphite  solutions  or 
to  sodium  hydroxide  solution  used  for  absorbing  sulphur  dioxide 
prevents  any  loss  due  to  oxidation  of  the  sulphite  by  dissolved 
air,  even  when  the  solution  is  heated.  The  presence  of  the 
glycerol  does  not  interfere  with  the  subsequent  titration  of  the 
sulphite;  the  results  obtained  for  sulphur  dioxide  in  gases  are 
much  higher  than  are  found  when  the  sulphur  dioxide  is  absorbed 
in  sodium  hydroxide  solution  to  which  glvcerol  has  not  been  added. 

W.  P.  S. 

Estimation  of  Sulphates  in  the  Presence  of  Iron.  Hermann 
Koelsch  (Chew,.  Zeit .,  1919,  43,  117). — Examination  of  barium 
sulphate  precipitates  obtained  in  the  estimation  of  sulphates  in 
zinc  blendes  (compare  A.,  1916.  ii,  194)  showed  that  previous 
removal  of  iron  had  little  effect  on  the  purity  of  the  barium 
sulphate  as  compared  with  precipitates  obtained  after  the  iron 
had  been  separated.  The  principal  impurity  in  the  barium 
sulphate  precipitates,  in  both  cases,  was  barium  chloride;  it 
amounted  to  about  7%  of  the  weight  of  the  precipitate.  It  is 
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pointed  out  that  an  error  may  be  introduced  owing  to  the  reduc¬ 
tion  of  a  portion  of  the  sulphate  to  sulphide  during  ignition  unless 
care  is  taken  to  ensure  oxidation.  [See,  further,  J.  Soc .  Chem . 
Inch,  1919,  May.]  W.  P.  S. 

Estimation  of  Nitrates  in  Soil  by  the  Phenoldisulphonic 
Acid  Method.  H.  A.  Noyes  ( J .  Ind.  Eng.  Chem.,  19 1 9,  11, 
213—218). — Extraction  of  the  soil  with  cold  water  under  specified 
conditions  removes  the  whole  of  the  nitrates  present,  and  they 
may  be  accurately  estimated  by  the  phenoldisulphonic  acid  method 
in  an  aliquot  portion  of  the  filtrate.  The  presence  of  chlorides 
does  not  interfere  with  the  estimation  provided  that  the  tempera¬ 
ture  is  kept  below  that  which  causes  the  chlorides  and  nitrates  to 
react  with  the  dilute  sulphuric  acid.  Organic  substances  which 
yield  a  coloured  extract,  or  iron  in  the  soil,  may  be  removed  by 
adding  calcium  hydroxide  to  the  soil  before  the  extraction  with 
water.  [See,  further,  J.  Soc.  Chem.  Ind. ,  1919,  265a.] 

C.  A.  M. 

Estimation  of  Nitro-groups  in  Organic  Compounds  by 
means  of  Stannous  Chloride.  J.  G.  F.  Druce  (Chem.  News, 
1919,  118,  133). — A  modification  of  Young  and  Swain’s  method 
(A.,  1898,  ii,  186)  for  estimating  nitre-groups  by  reduction  with 
stannous  chloride  and  titration  of  the  excess  of  the  latter  with 
iodine  solution  is  found  to  give  satisfactory  results  (compare  also 
Altmann,  A.,  1901,  ii,  475).  [See  J.  Soc.  Chem.  hid.,  1919,  247a.] 

T.  H.  P. 

Solvent  Action  of  Dilute  Citric  and  Nitric  Acids  on  Rock 
Phosphate.  J.  A.  Steniuk  (J.  Ind.  Eng.  Chem.,  1919,  11,  221 — 
227). — -The  amount  of  phosphorus  extracted  from  rock  phos¬ 
phate  by  citric  acid  of  0*2%  strength  was  approximately  the  same 
as  that  extracted  by  neutral  ammonium  citrate  solution.  Varia¬ 
tions  in  the  strength  of  acid  and  in  the  amounts  of  rock  -phosphate 
treated  had  a  great  influence  on  the  results.  Calcium  carbonate 
and  other  basic  substances  reduce  the  solvent  action  of  citric  acid, 
and  the  addition  of  the  extra  quantity  of  acid  equivalent  to  the 
basic  substance  does  not  eliminate  this  influence.  Extraction  with 
dilute  nitric  acid  (0’06  to  0015%)  removes  still  greater  amounts 
of  phosphorus,  and  this  acid  is  therefore  still  less  suitable  than 
citric  acid  for  estimating  the  available  phosphorus.  Although 
ammonium  citrate  solution  does  not  extract  all  the  available  phos¬ 
phorus,  yet  if  used  under  uniform  conditions  it  affords  a  test  of 
the  effect  of  an}^  special  treatment  of  rock  phosphate.  [See, 
further,  J.  Soc.  Chem.  Ind.,  1919,  265a.]  C.  A.  M. 

V 

Methods  of  Glass  Analysis,  with  Special  Reference  to 
Boric  Acid  and  the  Two  Oxides  of  Arsenic.  E.  T.  Allen  and 

E.  G.  Zies  (J .  Amcr.  Ceram.  Soc.,  1918,  1,  739 — 786). — Tervalent 
and  quinquevalent  compounds  of  arsenic^  in  glass  may  be  separated 
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by  heating  the  glass  with  hydrofluoric  and  sulphuric  acids,  which 
expel  the  tervalent  arsenic,  but  leave  the  whole  of  the  quinque- 
valent  arseuic  in  the  residue. 

The  quinquevalent.  arsenic  may  be  estimated  by  precipitation 
as  a  sulphide,  which  is  then  oxidised  to  arsenic  acid,  reduced  by 
hydriodic  acid,  and  titrated  with  standard  iodine  solution,  using 
starch  as  indicator.  The  total  arsenic  is  estimated  by  fusing  the 
glass  with  sodium  carbonate  and  a  little  potassium  nitrate,  and 
determining  the  arsenic  as  just  described.  The  nitre  oxidises  any 
arsenious  compounds  present,  and  so  prevents  their  volatilisation. 
Boric  acid  is  preferably  estimated  by  Chapin’s  method,  in  which 
methyl  alcohol  and  anhydrous  calcium  chloride  are  added  to  an 
acid  solution  of  the  fused  glass,  the  methyl  borate  is  distilled,  and 
collected  in  sodium  hydroxide  solution.  The  methyl  alcohol  is 
removed  from  this  by  evaporation,  the  solution  rendered  acid  with 
hydrochloric  acid,  heated  to  expel  all  carbon  dioxide,  then  rendered 
neutral  to  p-nitroplienol  by  the  addition  of  sodium  hydroxide; 
mannitol  is  “then  added,  and  the  free  boric  acid  is  titrated .  with 
standard  sodium  hydroxide.  The  results  are  affected  by  arsenious 
acid,  but  this  can  be  avoided  by  oxidising  the  latter  with  hydrogen 
peroxide,  as  arsenic  acid  is  inert.  Relatively  large  amounts  of 
fluorides  affect  the  accuracy  of  the  results,  but  the  proportions 
usually  present  do  not  interfere.  Special  precautions  required  in 
the  estimation  of  iron,  zinc,  lead,  barium,  and  calcium  by 
customary  methods  are  described,  and  the  suggestion  is  made  that 
when  analysing  borosilicate  glasses,  the  boric  acid  should  be  ex¬ 
pelled  by  treating  the  residue  obtained  by  evaporation  (to  separate 
the  silica)  with  methyl  alcohol  before  proceeding  with  the 
customary  method  of  analysis.  Attention  is  directed  to  the 
universal  presence  of  hygroscopic  moisture  in  finely^  powdered  glass, 
and  the  effect  of  this  on  the  analytical  results.  [For  details,  see 
J.  Soc .  Ohem.  Ind . ,  1919,  254a..]  A.  B.  S. 

Instrument  for  the  Estimation  of  Small  Quantities  of 
Carbon  Monoxide  in  Hydrogen.  E.  K.  Rideal  and  Hugh  S. 
Taylor  ( Analyst ,  1919,  44,  89 — -94). — The  method  described 
depends  on  the  preferential  catalytic  combustion  of  the  carbon 
monoxide,  the  carbon  dioxide  formed  being  absorbed  and  estimated 
by  measuring  the  conductivity  of  the  solution.  The  gas  (hydrogen) 
under  examination  enters  the  apparatus,  and  is  measured  by  a 
gauge  ;  it  is  then  mixed  with  a  small  quantity  of  oxygen,  obtained 
by  the  electrolysis  of  sodium  hydroxide  solution  between  nickel 
electrodes,  and  passes  to  a  catalyst  chamber.  The  latter  contains 
a  mixture  of  iron  and  chromium  oxides,  and  also  a  small  quantity 
of  ceria  and  thoria.  and  is  heated  at  230°  ;  the  gases  leaving  the 
combustion  chamber  are  passed  through  an  absorption  column, 
through  which  a  current  of  A /200-calcium  hvdroxide  solution  flows 
at  regulated  speed,  and  the  solution  is  collected  in  an  electrolytic 
cell,  where  the  conductivity  is  measured.  [See,  further,  J.  Son. 
Chem.  hi (L>  1919,  252a.]  ~  W.  P.  S. 
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[Estimation  of  Glucinum  in  Beryl.]  H.  Copaux  (Compt.  rend. 
1919,  168,  610— 612).— See  this  voL,  ii,  192. 

The  Products  of  the  Reaction  of  Different  Metals  with 
Quinosol.  N.  Schoorl  (Pharm.  Weekblad ,  1919,  56,  325 — 328.) — 
Quinosol  (the  potassium  salt  of  8-hy  droxy  quinoline-5 -sulphonic 
acid)  gives  an  extremely  delicate  reaction  with  copper  salts  (Saul 
and  Crawford,  A.,  1918,  ii,  408).  The  author  extends  the  use  of 
this  reagent,  or  of  “superol  (8-hydroxyquinoline  sulphate),  to  the 
detection  of  arsenic  (arsenate),  barium,  mercury  (mercurous),  lead, 
strontium,  tin  (stannous  and  stannic),  iron  (ferrous),  and  silver. 
The  reagent  superol  is  applied  in  the  form  of  a  O' 2%  solution  in 
water.  The  precipitates  produced,  except  in  the  case  of  iron,  are 
microcrystalline  and  of  extremely  characteristic  appearance. 
0‘5  Mg,  of  copper  oer  litre  may  be  detected  in  this  way. 

W.  S.  M. 

Estimation  of  Lead  in  Lead  Salts.  R.  L.  Morris  (Chem. 
and  Drill/.,  1919,  91,  52 — 54).- — The  method  described  in  the 
British  Pharmacopoeia  for  the  estimation  of  lead  in  lead  salts 
(precipitation  as  oxalate  and  titration  of  the  precipitate  with  per¬ 
manganate  solution)  yields  low  results  unless  the  precipitation  is 
made  in  a  solution  containing  at  least  60%  of  acetic  acid.  [See, 
further,  J.  Sor .  Chem .  Ind.,  1919,  251a.]  W.  P.  S. 

Errors  in  the  Analysis  of  Chrome  Ironstone  [Chromite], 
and  a  New  Process.  James  Mom  (J.  S.  African  Assoc.  Anal. 
Chem.,  1919,  2,  [i],  9 — 16). — From  an  investigation  made  with 
synthetic  mixtures,  it  is  concluded  that  errors  amounting  to  10% 
of  the  chromium  present  are  quite  possible  in  the  analysis  of 
chromite  by  the  usual  methods.  A  modification  of  the  sodium 
peroxide  fusion  method  is  described  by  which  results  averaging 
99  •6%  of  the  truth,  with  a  total  variation  of  about  1%,  were 
obtained.  [See,  further,  J.  Soc .  Chem.  Ind 1919,  260a.] 

W.  E.  F.  P. 

o-Tolidine  as  a  Colorimetric  Test  for  Gold.  W.  B. 

Pollard  (Analyst,  1919,  44,  94 — 95). — A  0T%  o-tolidine  solution 
in  10%  hydrochloric  acid  gives  a  bright  yellow  coloration  with  a 
gold  chloride  solution  containing  one  part  of  gold  in  one  million 
parts  of  water;  the  colour  can  just  be  detected  in  a  solution  con¬ 
taining  one  part  in  twenty  millions  if  observed  in  a  depth  of  10  cm. 
of  liquid.  If  free  chlorine  is  present,  the  coloration  requires  about 
three,  minutes  for  full  development.  Ruthenium,  iron,  osmic  acid, 
and  vanadates  also  give  a  yellow  coloration  with  the  reagent,  but 
other  metals  do  not  interfere  with  the  test.  In  the  presence  of 
copper,  a  green  coloration  may  be  obtained  instead  of  a  pure 
yellow.  Nitrites  and  other  reducing  substances  must  not  be 
present.  [See,  further,  J.  Soc.  Chem.  Ind.,  1919,  269a.] 

W.  P.  S. 
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The  i  4  Dracorubin  ’  ’  and  i  1  Dracorubin  Capillary  ’ 1  Tests 
for  Identifying  and  Differentiating  Colourless  Liquids. 

Karl  Dieterich  ( Ber.  Dent,  pharm .  Ges.,  1918,  28,  449 — 492). — 
The  test  papers  employed  are  prepared  by  immersing  strips  of 
filter  paper,  7  cm.  long  by  1  cm.  wide,  in  an  alcoholic  or  benzene 
solution  of  the  portion  of  Sumatra  palm  resin  (palm  dragon's 
blood),  which  is  insoluble  in  boiling  light  and  heavy  petroleum; 
the  strips  are  dried  before  use.  When  these  papers  are  immersed 
in  various  organic  liquids,  the  red  colouring  matter  is  removed 
more  or  less  completely,  according  to  the  solvent  properties  of  the 
liquid.  The  rate  of  solution,  the  coloration  of  the  liquid  after 
fifteen  minutes  and  twenty-four  hours,  respectively,  and  the 
appearance  of  the  paper  after  removal  from  the  liquid,  are  different 
in  the  case  of  such  liquids  as  alcohol,  ether,  petroleum,  benzene, 
acetone,  turpentine,  etc.  In  the  “  capillary  ”  test,  the  j^aper  is 
suspended  so  that  its  lower  end  dips  to  a  depth  of  1  cm.  in  the 
liquid.  [See,  farther,  ,J.  Soc.  G hem .  Ind .,  1919,  306a.] 

W.  P.  S. 

Estimation  of  Glycerol  by  means  of  the  Specific  Gravity 
and  Boiling  Point.*  An.  Grun  and  Tji.  Wirth  (. Zeitsch . 
angew.  Chem.y  1919,  32,  i,  59 — 62).— According  to  various 
authorities,  the  specific  gravity  of  pure  glycerol  varies  by  0*0025 
to  0*0030  for  each  1%  of  water  added,  whilst  the  recorded  values 
for  pure  glycerol  itself  vary  up  to  0*0110,  which  would  correspond 
with  about  31%  of  water.  The  results  obtained  with  samples  of 
pure  anhydrous  glycerol  by  the  authors  were  D]*  1*2653 ±0*0001, 
and  were  thus  in  agreement  with  those  given  by  Gerlach 
( Ghent .  Ind.,  7,  277),  whose  table  must  therefore  be  accepted 
as  the  most  trustworthy.  As  was  shown  by  Gerlach  (loc.  cit .), 
the  boiling  point  of  glycerol  is  lowered  from  290°  to  239°  by  the 
addition  of  1%  of  water.  In  the  determinations  made  by  means 
of  Schleiermaehers  apparatus  (A.,  1891,  873),  the  boiling  point 
of  pure  glycerol  was  foumd  to  be  283°  to  284°,  but  this  was  proved 
to  be  due  to  the  absorption  of  about  0*05%  of  water  during  the 
introduction  of  the  glycerol  into  the  capillary  tube.  The  method 
affords  the  most  trustworthy  means  of  estimating  small  amounts 
of  water  in  glycerol,  and  is  applicable  in  the  presence  of  organic 
and  inorganic  salts,  such  as  sodium  chloride,  but  cannot  be  used 
with  crude  glycerins  containing  polyglycerols.  [See  also  J.  Soc . 
Chem.  Ind.,  1919,  295a.]  C.  A.  M. 

Preparation  of  a  Solution  of  Cupric  Hydroxide  in 
Sodium  Hydroxide  for  the  Detection  and  Estimation  of 
Sugars.  Ed.  Justin-Mueller  (J.  Pharm .  Chim .,  1919,  [vii],  19, 
18 — 20). — A  solution,  which  serves  all  the  purposes  of  Fehling’s 
solution,  may  be  obtained  by  adding  20  c.c.  of  10%  copper  sulphate 
solution  to  100  c.c.  of  33*69%  sodium  hydroxide  solution;  the  solu¬ 
tion  remains  clear  when  kept,  and  does  not  give  a  precipitate  when 
heated.  W.  P.  S. 
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.Analysis  of  Cows1  Milk,  Particularly  the  Estimation  of 
Lactose.  Hans  Salomon  and  Rudolf  Diehl  ( Bcr .  Deut.  pharm. 
(Jes.,  1918,  28,  493 — 498). — Analyses  are  recorded  showing  that 
the  quality  of  cows7  milk  has  not  been  affected  by  the  poor  fodder 
available  lately  in  Gfermany.  In  the  estimation  of  lactose,  the 
preliminary  removal  of  proteins,  etc.,  by  precipitation  with  copper 
sulphate  and  sodium  hydroxide,  is  not  always  complete,  especially 
in  the  case  of  milks  which  have  been  preserved  by  the  addition  of 
formaldehyde;  the  use  of  zinc  sulphate,  copper  sulphate  alone,  or 
a  mixture  of  asaprol  (sodium  )3~naphthol-a-monosulphonate)  and 
citric  acid  is  recommended  for  the  purpose.  W.  P.  S. 

A  New  Method  for  the  Estimation  of  Oxalic  Acid. 

Hugo  Krause  ( Ber.,  1919,  52,  [J5],  426 — 432). — When  oxalic  acid 
is  heated  with  acetic  anhydride  at  100°,  it  deconrposes  briskly  and 
quantitatively  into  carbon  monoxide  and  carbon  dioxide.  Per¬ 
formed  in  a  tube  fitted  with  a  generator  of  carbon  dioxide  and  a 
nitrometer  Idled  with  potassium  hydroxide,  the  reaction  may  there¬ 
fore  be  used  for  quantitative  purposes.  The  only  common  organic 
acid  which  also  gives  carbon  monoxide  under  these  conditions  is 
formic  acid,  although  even  this  reacts  more  sluggishly. 

For  soluble  oxalates,  the  material  is  first  evaporated  with  an 
excess  of  hydrochloric  acid,  and  the  slightly  moist  residue  is  spread 
out  oil  the  walls  of  the  tube  by  shaking  during  the  evaporation. 
Insoluble  oxalates  are  treated  with  a  mixture  of  acetic  anhydride 
and  sulphuric  acid  (9:1),  but  the  method  is  not  so  good  in  this 
case,  as  the  mixture  alone  develops  some  insoluble  gas,  necessitating 
a  “blank”  experiment,  nor  is  it  specific  for  oxalic  acid. 

J.  C.  W. 

Volumetric  Method  for  the  Estimation  of  Salicylic  Acid 
in  the  Presence  of  Salicylaldehyde .  R.  Berg  ( Chem .  Zeit., 
1919,  43,  129). — -The  method  depends  on  the  formation  of  a  yellow 
coloration  when  a  solution  of  salicylaldehyde  is  treated  with  a 
slight  excess  of  free  alkali;  the  aldehyde  thus  acts  as  an  indicator. 
An  ethereal  solution  containing  salicylic  acid  and  salicylaldehyde 
is  extracted  with  several  successive  quantities  of  A/ 20-sodium 
hydrogen  carbonate  solution,  and  the  aqueous  extract  is  titrated 
with  A/20-sulphuric  acid,  the  solution  being  boiled  after  each 
addition  of  the  acid  to  expel  carbon  dioxide.  The  end-point  is 
denoted  by  the  solution  remaining  colourless  when  boiled.  [See, 
further,  J.  Soc .  Chem.  I  rid .,  1919,  May.]  '  W.  P.  S. 

Volumetric  Method  for  the  Estimation  of  Urea.  Ap¬ 
plicable  to  Urine,  Blood,  Serum,  etc.  Golse  (Bull.  Soc . 
Pharm .  Bordeaux ,  1918,  56,  188;  from  J.  Pharm .  C  him . ,  1919, 
[vii],  19,  20 — 22).-- — i he  urea  solution  is  treated  with  a  definite 
quantity  (an  excess)  of  sodium  hypobromite  solution,  and,  after 
one  minute,  notassium  iodide  and  acetic  acid  are  added  and  the 
liberated  iodine  is  titrated  with  thiosulphate  solution.  The  same 
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volume  of  hypobromite  solution  is  then  treated  separately  with 
potassium  iodide  and  acetic  acid,  and  titrated.  The  difference 
between  the  two  titrations  is  equivalent  to  the  amount  of  urea 
present;  6  atoms  of  iodine  correspond  with  1  molecule  of  urea. 
In  the  case  of  urine,  the  urea  is  precipitated  as  a  mercury  com¬ 
pound  by  treating  the  urine  with  Patein’s  reagent  and  sodium 
hydroxide;  the  precipitate  is  collected,  washed,  dissolved  in  acetic 
acid,  and  the  solution  treated  as  described.  Blood  is  clarified 
with  trichloroacetic  acid,  filtered,  the  urea  precipitated  in  the 
filtrate  by  means  of  PateirTs  reagent  and  sodium  hydroxide,  and 
the  process  continued  as  above.  W.  P.  S. 

Reduction  of  the  Quantity  of  Humin  Nitrogen  Formed 
in  the  Hydrolysis  of  the  Nitrogenous  Constituents  of 
Feeding-stuffs .  H.  O.  Eckstein  and  PL.  S.  Gkindley  ( J .  Biol. 
Chem .,  1919,  37,  373 — 376.  Compare  A.,  1915,  ii,  598,  and  A., 
1916,  i,  623;  ii,  119). — The  authors  have  attempted  to  render  the 
Van  Slyke  method  for  the  determination  of  the  chemical  groups 
characteristic  of  the  amino-acids  of  proteins  applicable  with  greater 
accuracy  than  heretofore  in  the  analysis  of  feeding  stuffs.  In  the 
first  place,  the  interference  of  some  of  the  non-protein  nitrogenous 
constituents,  such  as  certain  lipoids,  pigments,  betaines,  amygdalin, 
alkaloids,  and  some  amides  has  been  obviated  by  completely 
extracting  the  food  product  first  with  ether  and  then  with  cold 
absolute  alcohol.  In  the  second  place,  a  method  has  been  per¬ 
fected  by  which  the  percentages  of  the  humin  nitrogen  formed  in 
the  hydrolysis  of  the  nitrogenous  constituents  of  feeding  stuffs  are 
reduced  so  that  they  compare  favourably  with  those  obtained  for 
pure  proteins.  This  is  effected,  firstly,  by  the  extraction  referred 
to  above,  after  which  insoluble  carbohydrates  are  converted  as 
far  as  possible  into  soluble  carbohydrates  by  boiling  with  0*1% 
hydrochloric  acid.  The  greater  part  of  the  soluble  proteins  is 
separated  before  hydrolysis  from  the  soluble  carbohydrates  by 
neutralising  the  mineral  acid  and  precipitating  with  alcohol.  The 
small  portion  of  proteins  remaining  in  solution  is  hydrolysed  by 
boiling  with  5%  hydrochloric  acid  instead  of  20%. 

By  this  method,  the  humin  nitrogen  is  represented  by  values 
approximately  a  third  of  those  obtained  by  the  direct  method. 

J.  C.  D. 

The  Indophenine  Reaction.  Edward  Wray  (J.  Soc .  Chem. 
Ind .,  1919,  38,  83-^84t.  Compare  A.,  1904,  i,  337;  1905,  ii,  779). 
— A  green  coloration  instead  of  blue  is  obtained  in  this  reaction 
unless  a  small  quantity  of  an  oxidising  substance,  preferably  nitric 
acid,  is  present.  The  test  is  made  as  follows:  25  c.c.  of  a  0*05% 
isatin  solution  in  pure  sulphuric  acid  are  placed  in  a  stoppered 
cylinder,  and  1  c.c.  of  the  benzene  to  be  tested  for  thiophen  is 
added,  followed  by  25  c.c.  of  sulphuric  acid  containing  one  drop 
of  nitric  acid;  a  blue  coloration  appears  when  the  mixture  is 
shaken.  W.  P.  S. 
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Relation  between  Intensity  of  Tyndall  Beam  and  Size 
of  Particles.  Richard  C.  Tolman,  Roscoe  H,  Gerke,  Adin  P. 
Brooks,  Albert  G.  Herman,  Robert  S.  Mulliken,  and  Harry 
De  W.  Smyth  (J.  Amer.  Client,  Soc.,  1919,  41,  575— 587).— The 
intensity  of  the  Tyndall  beam  in  rosin  smokes  has  been  investi¬ 
gated  further  by  the  method  previously  described  (this  vol., 
ii,  180).  In  the  case  of  smoke,  since  the  particles  are  not  of 
uniform  size,  no  attempt  was  made  to  measure  the  size  of  the 
particles,  but  the  results  show  that  for  the  range  of  particles 
10~6 — 10~4  cm.,  the  Tyndall-meter  reading  increases  with  increased 
dispersion.  Suspensions  of  silica  particles  in  water  were  prepared, 
and  the  intensity  of  the  Tyndall  beam  in  these  suspensions  investi¬ 
gated.  The  particles  were  of  uniform  size  and  varied  in  the 
different  suspensions  from  10 — -260xl0“5  cm.  The  Tyndall-meter 
readings  in  the  case  of  silica  suspensions  increase  with  decreasing 
diameter  of  the  particles.  The  results  show  that  the  readings  are 
closely  proportional  to  the  reciprocal  of  the  diameter  of  the 
particles.  The  relationships  between  the  readings  ( T )  and  size  of 
the  particles  are  given  by  the  equations  T—kncfi  for  very  small 
particles  and  T  ~hxndA  for  large  particles;  d  is  the  diameter  of 
the  particles,  n  the  number  of  particles  per  c.c.,  and  k  and  hl  are 
constants.  When  the  total  concentration  of  the  suspensions  is 
given  by  c;  cx  ndB,  hence  the  equations  may  be  written  T  —  hcdB 
and  T—lAcjd.  J.  F.  S. 

Absorption  by  Troubled  Media.  Application  to  the 
Estimation  of  Suspensions.  Charles  Cheneveau  and  Rene 
Audubert  ( Compt .  rend.,  1919,  168,  766 — 768).' — The  authors 
deduce  the  formula  l—IjI0  =  e~BfMf3}  where  ///0  is  the  coefficient 
of  transmission  of  light  of  the  fine  suspension,  M  is  the  total  mass 
of  particles,  and  B  and  are  two  constants  dependent  only  on  the 
nature  of  the  particles  in  suspension  and  the  wave-length  of  light 
used.  The  accuracy  of  this  formula  has  been  verified  for  certain 
heterogeneous  suspensions  of  mastic  and  for  suspensions  of  silver 
chloride  and  barium  sulphate.  This  thus  provides  a  method  of 
determining  the  amount  of  material  in  suspension  providing  there 
is  no  immediate  sedimentation.  W.  G. 

Conductivity  and  Absorption  of  Sodium  Vapour.  Adolfo 
Campetti  ( Nuovo  Cirri.,  1918,  [vi],  16,  ii,  115- — 138). — The  results 
of  the  author’s  experiments  show  that,  in  unsaturated  sodium 
vapour  kept  in  the  dark  and  freed  from  electrons  emitted  from  the 
surface  of  the  fused  metal,  spontaneous  ionisation  in  the  volume 
of  the  vapour  occurs  at  high  temperature;  this  ionisation  becomes 
clearly  manifest  above  400°  without  marked  dissymmetry  as  regards 

vot.  ox  vi.  ii.  8 


ii.  206 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  sign  of  the  disperse  charge.  Such  conductivity  in  the  volume 
of  the  vapour  is  closely  connected  with  the  commencement  of  the 
absorption  of  the  ZMine,  which  under  the  above  conditions  is 
observed  only  at  about  430°,  but  then  persists  when  the  tempera¬ 
ture  falls  considerably.  The  cause  of  the  appearance  of  absorp¬ 
tion  at  somewhat  lower  temperatures  under  the  ordinary  condi¬ 
tions  of  observation  is  clearly  shown  to  be  the  presence  of  electrons 
either  given  off  from  the  surface  of  the  molten  metal  or  arising 
from  the  atoms  of  the  metal  in  the  state  of  vapour  as  a  result  of 
photo-electric  action.  It  appears  probable  that  the  emitting  or 
absorbing  vibrators  in  sodium  vapour  are,  for  the  ZMine,  the 
positive  atom  ions.  T.  H.  P. 

Spectrum  of  Neon.  K.  W.  Meissner  (Ann.  Physik ,  1919, 
[iv],  58,  333—374). — The  red  and  infra-red  spectrum  of  neon  has 
been  investigated  by  the  interferometric  method  of  Fabry  and 
Perot  (Ann.  Chim.  Phys .,  1897,  [vii],  12,  459),  and  also  by  means 
of  a  concave  grating  of  1  metre  radius.  Some  seventy-five  lines 
are  recorded  between  the  wave-lengths  7051*314  and  9840*42  A.U., 
and  in  all  cases  the  vacuum  wave-length  is  calculated.  The  wave¬ 
lengths  of  the  present  measurements,  together  with  those  of 
previous  measurements  of  the  other  portions  of  the  spectrum,  are 
examined  with  the  object*  of  arranging  them  in  series,  and  the 
relationships  of  the  eight  series  groups  calculated.  J.  F.  S. 

The  Constitution  of  the  Atom  and  the  Properties  of  Band 
Spectra.  H.  Deslandres  (Compt.  rend.,  1919,  168,  861 — 868). — 
Vegard’s  work  (compare  A.,  1918,  ii,  93,  94,  144)  gives  data  con¬ 
cerning  the  inner  rings  of  electrons  adjacent  to  the  nucleus,  and 
the  author  considers  that  a  study  of  band  spectra  may  throw  some 
light  on  the  composition  of  the  outer  rings.  The  edges  of  the 
bands,  which  form  the  structure  of  the  spectra,  are  given  by 
v  —  B(?b-\-  /3)2/2  —  C(p-r  y)2/2  -f  Ky  where  B ,  (7,  K ,  /3,  and  y  are 
constants,  n  and  p  being  successive  whole  numbers. 

The  three  types  of  spectra,  line,  band,  and  X-ray,  are  due  to 
the  action,  more  or  less  strong,  of  ions  and  electrons  which 
encounter  the  atom.  If  the  electron  which  arrives  is  very  rapid,  it 
penetrates  to  the  nucleus  and  disarranges  the  ring  nearest  to  the 
nucleus,  causing  it  to  lose  an  electron  and  giving  rise  to  X-rays. 
If  the  electron  is  less  rapid,  only  an  outer  ring  is  disarranged,  and 
the  line  spectrum  results.  If,  however,  the  velocity  of  the 
approaching  electron  is  still  less,  the  atom  is  only  deformed  and 
emits  the  band  spectrum.  W.  G. 

The  Verification  of  Bohr’s  Atomic  Theory  of  Optical 
Spectra  by  Investigations  of  the  Non-elastic  Collisions  of 
Slow  Electrons  with  Gas  Molecules.  J.  Franck  and  G.  Hertz 

( Physikal .  Zeitsch 1919,  20,  132 — 143.  Compare  ibid.,  A.,  1914, 
ii,  515;  1916,  ii,  461). — The  principle  that  for  the  monatomic  gases 
without  affinity  for  electrons  the  electrons  are  reflected  from  the 
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atoms  with  perfect  elasticity  up  to  a  critical  velocity  of  collision, 
when  they  lose  their  total  energy  of  translation  and  give  rise  to 
radiation,  has  been  found  to  be  in  complete  accord  with  Bohr's 
theory.  The  critical  energy  of  the  electron  in  the  case  of  mercury 
vapour,  derived  from  a  potential  difference  of  4'9±0‘1  volt,  is 
equal  to  hv,  where  h  is  the  quantum  and  v  the  frequency  corre¬ 
sponding  with  2536  A.  in  the  ultra-violet  spectrum  of  mercury. 
The  absorption  and  emission  lines  can  be  excited  by  free  electrons, 
which  suffer  a  loss  of  energy  of  hv  on  collision.  For  normal,  not 
excited,  atoms,  the  change  of  the  electron  from  one  steady  orbit 
to  another  corresponds  with  the  absorption  spectrum  series.  The 
limit  of  frequency  of  the  series  in  the  ultra-violet  multiplied  by 
the  quantum  h  gives  the  work  done  in  ionising  the  atom,  and  the 
limit  may  be  calculated  from  the  ionising  potential  and  vice  versa. 
The  investigation  of  inelastic  electronic  collision  and  its  attendant 
light  emission  gives  a  new  means  of  analysing  the  lines  of  a 
spectrum  into  series  and  determining  their  relation.  F.  S. 

Explanation  of  the  Rontgen  Spectrum  and  the  Constitu¬ 
tion  of  the  Atom.  L.  Vegahd  ( Physikal .  Zeitsch 1919,  20, 
97—104). — -A  theoretical  paper  in  which  the  main  results  of 
previous  publications  are  summarised  (A.,  1918,  ii,  93,  94,  144). 
A  generalised  frequency  formula  is  developed  on  the  basis  of  the 
preceding  work,  and  this  is  tested  by  comparison  of  curves  pro¬ 
duced  from  results  calculated  by  this  formula  with  the  correspond¬ 
ing  experimental  curves.  J.  F.  S. 

X-Ray  Spectroscopy.  The  L-Absorption  Spectrum  of 
Radium.  M.  de  Broglie  (Compt.  rend.,  1919,  168,  854 — 855). — 
The  Z-absorption  band  of  radium  has  been  obtained  by  passing  a 
beam  of  X-rays  through  a  glass  capillary  tube  containing  solid 
radium  sulphate.  The  tube  is  fixed  before  the  spectroscope  slit. 
The  wave-length  A  =  0*659xl0~8  cm.  is  found  for  this  band,  and 
calculations  from  this  value  lead  to  88  as  the  atomic  number  of 
radium.  J.  F.  S. 

Crystalline  Structure  of  Alums  and  the  Role  of  Water 
of  Crystallisation.  L.  Vegard  (Ann.  Physik,  1919,  [iv],  58, 
291 — 296). — Polemical  against  Schaefer  and  Schubert  (A.,  1916, 
ii,  505).  The  author  shows  that  the  measurements  of  Schaefer 
and  Schubert  do  not  prove  that  water  of  crystallisation  occurs  as 
a  structural  component  in  the  grating  system,  and  that  the  claim 
for  priority  made  by  these  authors  is  unfounded.  J.  F.  S. 

Optical  Investigation  of  the  Constitution  of  some  Oxygen 
Acids  of  Chlorine  and  Bromine  and  of  their  Esters  and 
Salts.  Konrad  Schaefer  and  Willy  Kohler  (Zeitsch.  physikal 
Chem .,  1919,  93,  312 — 324). — The  absorption  spectra  of  a  number 
of  the  oxygen  acids  of  the  halogens,  their  esters,  and  salts  have 
been  measured.  In  the  case  of  hypochlorous  acid,  ethyl  hypo- 
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chlorite,  and  several  metallic  hypochlorites  it  is  shown  that  the 
acid  and  ester  have  identical  absorption  spectra,  but  when  the 
acid  is  completely  neutralised  by  sodium  hydroxide,  the  absorp¬ 
tion  spectrum  changes  in  the  sense  that  a  deep,  well-defined,  broad 
band  appears.  Incomplete  neutralisation  gives  an  absorption 
spectrum'  which  indicates  both  acid  and  salt.  The  author  puts 
forward  the  formula  Cl-OH  and  Cl*OEt  for  the  acid  and  ester 

Cl.  CIV 

respectively,  and  ^  J>Na  ^  j  +  Na*  for  the  salt.  Hypo- 

bromous  acid  and  sodium  hypobromite  give  absorption  spectra 
similar  to  those  of  the  corresponding  chlorine  compounds.  Solu¬ 
tions  of  chlorine  dioxide,  chlorous  acid,  and  several  chlorites  were 
also  examined.  Gaseous  chlorine  dioxide  shows  a  broad  band  and 
a  large  number  of  narrow  bands,  whilst  on  solution  the  bands  are 
broadened  and  many  run  together,  but  in  general  the  region  of 
absorption  remains  the  same.  The  maximum  of  absorption  is  at 
2900,  and  the  minimum  at  the  frequency  3800.  These  results 
indicate  that  there  is  little  formation  of  chloric  or  chlorous  acid 
on  solution.  On  neutralisation,  the  band  disappears,  so  that  the 
chlorites  have  a  different  constitution  from  the  acid,  the  formulae 

0  =  C1*0H  and  C1q,.>M  being  suggested  in  the  two  cases.  Bromic 


acid,  iodic  acid,  and  their  alkali  salts  were  also  investigated.  The 
only  difference  observed  in  these  cases  was  the  shifting  of  the 
terminal  absorption  toward  higher  frequencies  in  the  case  of  the 
bromine  compounds.  The  measurements  show  that  the  constitu¬ 
tion  of  these  acids  is  probably  that  of  a  true  acid,  as  distinguished 
from  a  pseudo-acid.  J.  F.  S. 


Use  of  Einstein's  Photochemical  Equivalent  Law.  I. 

W.  Nernst  ( Zeitsch .  Elektrochem.,  1918,  24,  335 — 336). — A 
theoretical  paper  in  which  the  reason  for  the  inapplicability  of  the 
Einstein  photochemical  law  to  the  photosynthesis  of  hydrogen 
chloride  is  put  forward.  The  primary  action  of  light  is  the 
splitting  of  the  chlorine  molecule,  this  then  reacts  Cl  +  H2  =  HC1  + 
H  +  25,000  cal.,  and  the  hydrogen  atom  thus  produced  reacts  with 
a  chlorine  molecule,  H  +  C12  =  HC1  +  Cl  +  19,000  cal.  This  explains 
why  so  much  more  hydrogen  chloride  is  produced  than  corresponds 
with  the  requirement  of  the  Einstein  law.  This  also  explains  the 
negative  catalytic  effect  of  impurities  on  this  reaction.  The 
chlorine  and  hydrogen  atoms  are  very  reactive  substances,  and  con¬ 
sequently  will  be  removed  from  the  reaction  system  by  their  com¬ 
bination  with  the  impurities.  This  view  is  confirmed  by  the 
limited  reaction  when  bromine  vapour  and  hydrogen  are 
illuminated,  for,  as  the  equation  Br-f-  H2  =  HBr-f  H— 15,000  cal. 
shows,  hydrogen  is  not  a  suitable  acceptor  for  bromine. 

J.  F.  S. 

Use  of  Einstein’s  Photochemical  Equivalent  Law.  II. 

Lotte  Pusch  ( Zeitsch .  Elektrochem .,  1918,  24,  336 — 339.  Com¬ 
pare  preceding  abstract). — The  reaction  between  bromine  vapour 
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and  hydrogen  in  the  presence  of  toluene,  hexane,  and  heptane 
when  exposed  to  light  has  been  investigated.  The  results  confirm 
the  view  put  forward  in  the  preceding  paper  that  in  the  case  of 
chlorine  and  hydrogen  the  primary  reaction  is  strictly  in  accord¬ 
ance  with  the  Einstein  law,  and  that  the  secondary  reactions 
account  for  the  extremely  large  quantities  of  hydrogen  chloride 
produced.  J.  F.  S. 

The  Possibility  of  Separating  Isotopes.  F.  A.  Lindemann 
and  F.  W.  Aston  {Phil.  Mag.,  1919,  [vi],  37,  523 — 534). — The 
possible  methods  of  separating  isotopes,  distillation,  to  which, 
thermodynamically,  chemical  separation  is  closely  allied,  diffusion, 
density,  and  positive  rays,  are  discussed  theoretically.  The  con¬ 
clusion  is  reached  that  separation  by  distillation  and  chemical 
methods  ought  to  be  possible  under  appropriate  conditions, 
although  the  separation  may  be  small.  None  of  the  possible 
physical  methods  holds  out  any  prospect  of  effecting  an  easy  separa¬ 
tion,  centrifugal  separation  being  the  most  promising.  For  neon 
and  meta-neon,  with  a  peripheral  velocity  of  106  cm.  per  second, 
it  is  calculated  that  the  apparent  atomic  weight  of  the  gas  at  the 
edge  should  be  1*0065  times  that  of  the  gas  at  the  centre,  and  for 
thorio-  and  uranio-lead  a  nearly  50%  increase  in  the  concentration 
of  the  former  at  the  edge  might  result. 

Experiments  are  described  on  the  fractionation  of  atmospheric 
neon  by  charcoal  at  liquid  air  temperature.  After  about  3000 
fractionations,  in  which  the  gas  was  divided  into  seven  main  frac¬ 
tions,  the  density  as  determined  by  the  quartz  micro-balance  was 
unchanged.  F.  S. 

Protactinium  and  the  Life  Period  of  Actinium.  Otto 
Hahn  and  Lise:  Meitner  ( Physikctl .  Zeitsch 1919,  20,  127 — 130. 
Compare  ibid..  A.,  1918,  ii,  345;  Soddy  and  Cranston,  A.,  1918, 
ii,  211). — Evidence  of  the  period  of  actinium  obtained  from  the 
proportionate  increase  of  the  a-radiation  of  protactinium  prepara¬ 
tions  with  time  confirms  the  value  obtained  directly  from  the  rate 
of  decay  of  the  radiation  of  actinium  preparations.  From  the 
known  ranges  of  the  six  a-rays  involved  in  the  protactinium- 
actinium  series,  the  ratio  of  the  initial  ionisation  produced  by  a 
thin  film  of  protactinium  to  that  when  the  actinium  and  its  pro¬ 
ducts  are  in  equilibrium  with  the  protactinium  is  calculated  to  be 
1:5*74.  From  the  proportionate  increase  of  a-radiation  of  five 
preparations  over  periods  from  400  to  600  days,  a  half-period  of 
actinium  of  twenty  years  is  deduced.  This  indicates  that  in  the 
carbon  tetrachloride  sublimation  of  Soddy  and  Cranston  less  than 
1%  of  the  eka-t  ant  alum  (protactinium)  in  the  mineral  was 
separated.  The  value  found  from  the  decay  curve  of  the  radiation 
of  actinium  over  seven  years  gives  for  the  half-period  of  actinium 
twenty  years  (±10%).  This  corresponds  with  a  period  of  average 
life  of  28‘8  years.  F.  S 
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Chemical  Action  produced  by  Radium  Emanation.  I. 
Combination  of  Hydrogen  and  Oxygen.  S.  C.  Lind  (J,  Amer. 
Chem.  Soc.,  1919,  41,  531 — 551). — The  velocity  of  combination  of 
hydrogen  and  oxygen  under  the  influence  of  radium  emanation 
has  been  investigated.  The  experiments  were  effected  in  spherical 
and  cylindrical  bulbs  of  varying  size  by  a  method  which  is  a  slight 
modification  of  that  of  Cameron  and  Ramsay  (T.,  1908,  93, 
966 — 992).  It  is  shown  that  the  velocity  of  reaction  in  a  given 
volume  is  dependent  on  two  variables  only,  the  quantity  of  emana¬ 
tion,  E,  and  the  gas  pressure,  P.  The  velocity  constant  obtained 
by  integration  of  the  equation  arising  from  this  assumption  has 
been  verified.  It  has  the  form  (log P/PQ) f EQ(e~xt  —  1)  =  const. 
The  effect  of  increasing  the  spherical  volume  is  to  diminish  the 
velocity  constant  (expressed  in  terms  of  pressure)  according  to  the 
equation  84*1  jD2  —  const.,  where  D  is  the  diameter  in  cm.  This 
is  to  be  expected  from  the  increase  of  the  average  path  o-f  the 
a-particle  proportional  to  D,  whilst  the  pressure  effect  diminishes 
proportionally  to  D3.  The  above  formula  is  applicable  only  to 
globes  in  which  the  size  of  the  shortest  ot-ray  is  not  exceeded  by 
the  diameter.  Varying  proportions  of  hydrogen  and  oxygen 
change  the  velocity  in  the  wav  which  is  to  be  expected  from  the 
change  produced  in  the  specific  ionisations.  Excess  of  oxygen 
gives  a  velocity  higher  than  normal,  which  increases  as  the  pro¬ 
portion  of  oxygen  increases.  Excess  of  hydrogen  produces  the 
opposite  effect.  The  temperature-coefficient  of  the  reaction 
between  0°  and  25°  is  zero,  as  would  be  expected  from  ionisation. 
Calculation  of  the  ionisation  by  the  method  of  average  path  of 
the  a-par  tides  shows  that  for  each  pair  of  ions  produced  in  the 
gaseous  mixture.  3*9  molecules  of  water  are  formed;  this  value 
agrees  fairlv  well  with  3‘7  found  by  Scheuer  (A.,  1914,  ii,  762V 
The  reaction  in  cylindrical  volumes  obeys  the  same  laws  as  that  in 
spherical  volumes,  which  would  appear  to  confirm  the  author’s 
original  contention  that  the  average  path  in  a  cylinder  is  the 
same  as  in  a  sphere  of  equal  volume  (Amer.  Electrochem,.  Trans., 
34V  J.  F.  vS. 

Chemical  Action  produced  by  Radium  Emanation.  II. 
Chemical  Effect  of  Recoil  Atoms .  S.  C.  Lind  (J.  Amer.  Chem. 
Soc.,  1919,  41,  551 — 559.  See  preceding  abstract).— The  action  of 
radium  emanation  in  causing  the  combination  of  electrolytic 
hydrogen  and  oxygen  is  abnormally  high  in  small  spheres,  par¬ 
ticularly  at  low  gaseous  pressures.  The  action  is  shown  to  be  six 
to  seven  times  greater  than  that  due  to  the  normal  a-ray  effect. 
This  abnormally  high  velocity  is  explained  by  the  asvsumption  that 
the  recoil  atoms  contribute  to  the  reaction  in  proportion  to  their 
relative  ionising  power.  The  results  of  the  author’s  calculations 
and  experiments  are  in  general  agreement-  with  Wertenstein’s 
ionisation  data  for  recoil  atoms  (A.,  1914,  ii,  514).  J.  F.  S. 

Determination  of  the  Ionisation  Potential  for  Electrons 
in  Helium.  Frank  Horton  and  Ann  Catherine  Davies  ( Proc . 
Boy,  Soc,,  1919,  [ A ],  95,  408 — 429).* — The  ionisation  potential  of 
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electrons  generated  by  a  heated  tantalum  wire  in  helium  of  low 
pressure  has  been  experimentally  determined.  The  experiments 
show  that  radiation  occurs  when  electrons  having  a  velocity  of 
about  20*5  volts  collide  with  helium  atoms,  and  that  this  is  not 
accompanied  by  any  ionisation  of  the  gas.  It  is  also  shown  that 
ionisation  of  the  helium  occurs  when  the  velocity  of  the  electrons 
is  raised  to  about  25*7  volts,  and  that  no  other  type  of  radiation 
is  produced  at  this  point.  The  potential  values  were  obtained 
from  an  accurate  investigation  of  the  position  of  the  bends  of  the 
current— potential  difference  curves  over  a  range  of  2 — 3  volts  in 
the  neighbourhood  of  the  value.  The  mean  values  from  these 
experiments  were  20*4  volts  and  25*7  volts  respectively.  By  a 
method  in  which  the  value  of  Fs  was  made  zero,  and  the  electrons 
could  produce  radiation  or  ionisation  over  longer  paths,  the  mean 
values  20*45  volts  and  25*5  volts  were  obtained.  It  may  be  taken 
that  20*4  volts  represents  the  minimum  radiation  potential  and 
25*6  volts  the  minimum  ionisation  potential.  These  values  con¬ 
firm  Bohr’s  suggestion  that  radiation,  and  not  ionisation,  occurs 
at  about  20  volts,  but  the  value  found  for  the  ionisation  potential 
is  considerably  lower  than  the  value,  29  volts,  deduced  from  Bohr’s 
theory  of  the  structure  of  the  helium  atom.  J.  F.  S. 


Molecular  Electric  Field  in  Gases.  P.  Debye  ( Physikal . 
Zcitsch.,  1919,  20,  160 — 161 ) . — A  theoretical  paper  in  which 
calculations,  based  on  the  Stark  hypothesis  that  the  broadening 
of  spectral  lines  is  to  be  attributed  to  a  molecular  electric  field, 
are  made  by  which  the  approximate  dimensions  of  the  molecular 
electric  field  are  calculated.  Assuming  that  the  charge  of  an 
electron  is  5  x  10-10  gd  cmj  sec.*"1  (electrostatic  units),  and  the 
radius  of  the  molecule  is  10"8  cm.,  it  is  shown  that  the  charge  on 
a  charged  molecule  or  ion  may  be  taken  as  5  x  10 ~10  gd  cmj  sec.-1, 
and  in  the  case  of  an  uncharged  molecule  which  bears  an  electric 
moment,  this  may  be  put  at  5  x  10”18  gd  cmj  sec.-1.  If  the 
electric  moment  disappears,  the  electric  moment  of  inertia  is  then 
calculated  to  5  x  10-26  gd  cm.i  sec.-1.  Values  of  the  above 
dimensions  have  been  recently  obtained  bv  Jona  (this  vol.,  ii,  130). 
The  value  of  the  field  strength  due  to  the  ions  (Fx)  is  given  by 
F.  —  e? ?d,  where  e  is  the  ionic  charge  and  n  the  number  of  gas  mole¬ 
cules  per  cubic  centimetre.  The  field  strength,  F2,  due  to  un¬ 
charged  inolecules  which  have  an  electric  moment,  is  given  by 
F.,  —  mn.  where  m  is  the  electric  moment,  and  for  the  case  where 
the  electric  moment  is  zero  and  only  an  electric  moment  of  inertia 
present,  j Fs=  ©  n*  gives  the  field  due  to  this  cause,  where  ©  is 
the  electric  moment  of  inertia.  Substituting  the  appropriate  data 
F-,  — 4500  electrostatic  units  — 1,350,000  volts  /cm.,  F,  — 135  electro¬ 
static  units  — 40.500  volts,/ cm.,  and  F>  — 4  electrostatic  units  — 
1200  volts /cm.  In  the  case  of  ammonia  and  sulphur  dioxide,  the 
electric  moment  is  actual! v  of  the  above  order,  and  an  electric  field 
of  4  x  104  volts  /cm,  is  existent.  J.  F.  S. 
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Electromotive  Activity  of  Carbon  Monoxide.  Friedrich 
Auerbach  ( Zeitsch .  Elektrochem 1919,  25,  82 — 84). — A 
theoretical  paper  in  which  the  activity  of  carbon  monoxide  in 
electromotive  processes  is  considered.  It  is  shown  that  the  E  M.F . 
given  by  Hofmann  (this  vol.,  ii,  8)  for  the  element  02/C0  may  not 
be  directly  compared  with  that  calculated  from  the  free  energy 
of  the  reaction  200  -f  02  —  2C02,  because  in  alkaline  electrolytes 
carbon  monoxide  is  not  burnt  to  carbon  dioxide,  but  to  carbonate. 
In  the  present  calculations,  the  EM.F .  is  much  smaller  than  that 
observed  by  Hofmann.  J.  F.  S. 

A  Modified  Hydrogen  Electrode.  J.  Hudig  and  W.  Sturm 
( Gliem .  W eekblad,  1919,  16,  473 — 481). — In  their  measurements 
of  the  hydrogen-ion  concentration  of  aqueous  soil  extracts  by  means 
of  the  hydrogen  electrode,  the  authors  experienced  difficulty  in 
obtaining  constant  results  for  any  one  extract,  even  after  filtration 
of  the  latter  through  an  ultra-filter.  Whilst  no  explanation  of 
the  observed  fluctuations  in  EM .F.  is  suggested,  it  is  found  possible 
to  obtain  satisfactory  constancy  in  the  readings  by  the  following 
modifications  in  the  construction  and  use  of  the  hydrogen  electrode. 
The  electrode  consists  of  a  platinum  gauze  cylinder  platinised  over 
a  gold  coating.  The  soil  suspension  is  contained  in  a  closed  vessel, 
through  the  stopper  of  which  pass  the  electrode,  gas  inlet  and 
outlet  tubes,  electrolyte  tube,  and  a  stirring  gear  motor  driven 
through  a  mercury  seal.  A  rapid  stream  of  hydrogen  is  supplied 
both  to  the  inner  and  to  the  outer  surface  of  the  gauze  cylinder 
during  the  measurement,  whilst  soil  and  liquid  are  kept  in  intimate 
contact  by  vigorous  stirring.  W.  S.  M, 

The  Theory  of  Electrolytic  Ions.  IX.  Spacefilling  and 
Mobility  of  Univalent  Organic  Ions.  R.  Lorenz  (Zeitsch. 
anorg.  Gliem 1919,  105,  175—186). — The  author  has  calculated 
the  space-filling  numbers  of  more  than  one  hundred  univalent 
organic  cations,  containing  from  6  to  44  atoms  (compare  A.,  1918, 
ii,  303).  The  space-filling  number  if/  is  the  ratio  of  two  volumes, 
(j>  /  F,  where  4>  is  the  ionic  volume  calculated  from  the  ionic 
mobility  and  V  is  the  volume  derived  from  the  density  or  from 
Kopp’s  formula.  The  ion  radius,  r,  is  given  by  the  formula 
r—  l[u  x  8*954T0~7.  In  the  series  of  ions  examined,  this  radius 
is  found  to  be  a  linear  function  of  the  number  of  atoms  in  the 
ion.  Hevesy  (A.,  1916,  ii,  594)  has  advanced  the  theory  that  the 
ions  in  solution  endeavour  to  attain  an  approximately  constant 
potential,  which,  in  the  case  of  water,  is  about  70  millivolts.  The 
normal  radius  of  an  ion  charged  to  this  potential  he  calculates  to 
be  2*8  x  10"8  cm.  To  adjust  their  potential,  the  smaller  ions,  he 
supposes,  increase  their  radius  by  becoming  hydrated,  thereby 
lowering  their  mobility.  In  the  series  of  ions  under  examination, 
this  “  normal  ’ ’  radius,  corresponding  with  a  “  normal  ”  mobility,  is 
reached  with  not  fewer  than  27  atoms  in  the  ion.  According  to 
Hevesy’s  theory,  ions  with  fewer  than  27  atoms  should  become 
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hydrated  to  bring  their  radii  and  mobilities  to  the  “normal” 
value.  There  is  no  evidence  that  they  do  become  so  hydrated, 
however,  for  the  relation  between  the  number  of  atoms  and  the 
ionic  radius  is  linear,  and  there  is  no  discontinuity  in  the  curve 
at  about  27  atoms.  Further,  there  is  very  little  difference  between 
the  mean  values  of  the  space-filling  numbers  with  more  than  27 
atoms  (^  =  0474)  and  the  mean  of  all  ions  with  from  6  to  44 
atoms  —  0 * 388) .  For  the  “ideal'’  organic  cation  containing 
between  4  and  50  atoms,  the  value  of  the  space-filling  number  can 
be  taken  as  0*40.  E.  H.  It. 

Movement  of  the  Ions  during  Electrolysis.  Carlo  Del 
Lungo  ( Nuovo  Cim .,  1918,  [vi],  16,  ii,  173 — 181). — By  applica¬ 
tion  of  Stokes’s  law  to  the  question  of  the  movement  of  the  ions, 
the  author  deduces  theoretically  Walden’s  empirical  law,  according 
to  which,  for  one  and  the  same  electrolyte,  the  product  of  the 
viscosity  of  the  solvent  and  of  the  equivalent  conductivity,  A0,  is 
a  constant  magnitude  independent  of  the  temperature.  It  is 
found  also  that  the  variation  of  the  conductivity,  A0,  should  depend 
solely  on  the  variation  of  the  viscosity-coefficient,  t],  as  it  may  be 
assumed  that,  at  least  within  certain  limits,  change  of  temperature 
does  not  sensibly  influence  the  diameters  of  the  ions.  Con¬ 
sequently,  the  temperature  variation  of  A0  should  be  virtually 
the  same  for  all  electrolytes  in  aqueous  solution.  Not  only 'is  the 
law  in  general  verified  for  salts,  but  the  temperature-coefficients 
of  conductivity  between  18°  and  40°  have  the  limiting  values 
2*3 . 10~12  and  2*6 . 10“12,  which  correspond  closely  with  the 
temperature-coefficient  of  the  viscosity  of  water. 

Stokes’s  law  allows  also  of  calculation  of  the  diameter  of  the 
ions,  and  the  values  thus  derived  are  in  good  agreement  with  those 
deduced  in  accordance  with  the  kinetic  theory  of  gases.  In 
general,  the  ions  are  small  in  comparison  with  the  molecules,  but 
the  difference  is  exceptionally  marked  with  the  ions  H*  and  OH7, 
the  diameters  of  which  are  only  about  one  half  of  what  they 
should  be  according  to  the  diameters  of  the  molecules  H2,  02,  and 
H20.  The  existence  of  free  H*  and  OH'  ions  in  all  aqueous  solu¬ 
tions,  and  perhaps  in  greater  number  in  solutions  of  acids  and 
bases,  would  cause  the  calculated  velocities  of  the  ions  of  the 
electrolyte  to  be  greater  than  the  true  values ;  these  considerations 
would  explain  the  exceptionally  high  values  obtained  for  the  trans¬ 
port  velocities  of  the  ions  H*  and  OH7  and  the  low  values  of  the 
corresponding  temperature-coefficients,  and  of  the  diameters  calcu¬ 
lated  according  to  Stokes’s  law.  It  appears  that  the  ions  H*  and 
OH7  exist  under  special  conditions  different  from  those  shown  by 
other  ions,  and  that  the  friction  between  them  and  water  molecules 
is  far  less  than  with  other  ions. 

The  dimensions  of  the  ions  of  the  metals  and  of  the  non-gaseous 
non-metals  given  by  Stokes’s  law  are  compared  with  those  calcu¬ 
lated  on  the  basis  of  the  atomic  volumes.  The  agreement  is  good 
for  univalent  elements,  with  the  exception  of  potassium,  but  there 
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is  a  moderately  high  and  approximately  constant  difference  in  the 
case  of  the  bivalent  metals.  T.  H.  P. 

The  Decomposition  of  Dielectric  Liquids  in  the  Midst 
of  which  an  Arc  passes.  Ed.  Urbain  and  Clair  Scal  (Compt. 
rend,,  1919,  168,  887 — 889).— An  arc,  started  by  a  high-frequency 
spark,  and  continued  by  a  current  at  low  voltage,  in  passing 
through  the  tetrachloride  of  titanium,  tin,  or  carbon,  causes  a 
marked  decomposition,  chlorine  being  liberated.  With  saturated 
liquid  hydrocarbons,  there  is  a  liberation  of  acetylene,  ethylene, 
and  hydrogen,  and  a  deposition  of  carbon.  With  pinene,  the 
same  products  are  obtained,  and  at  the  same  time  there  is  a 
marked  formation  of  isoprene  in  the  liquid.  Ketones  yield  carbon 
monoxide  and  different  hydrocarbons.  In  the  case  of  organic 
dielectric  liquids,  the  process  of  decomposition  differs  according  as 
the  liquid  is  maintained  at  15°  or  at  Its  boiling  point,  the  decom¬ 
position  being  far  more  thorough  in  the  latter  case.  W.  G. 

Thermochemical  Application  of  the  Grating  Theory. 

M.  Born  (Ber.  Dent,  physikal.  Ges 1919,  21,  13 — -24). — A 
theoretical  paper  in  which  it  is  shown  that  the  formation  or  decom¬ 
position  of  a  crystalline  substance  must  be  accompanied  by  a  heat 
change  which  is  equal  to  the  electrical  energy  of  the  grating.  It 
is  impossible  to  calculate  this  quantity  with  the  hope  of  finding 
agreement  between  the  experimental  quantity  and  the  calculated 
quantity  of  heat,  but  it  is  shown  in  the  case  of  the  alkali  halogen 
salts,  and  also  for  the  calcium  halogen  salts,  that  the  order  of  the 
two  quantities  is  the  same.  The  formation  of  a  crystal  of  sodium 
chloride  from  its  elements  is  considered  as  occurring  in  three  steps : 
(1)  the  subdivision  of  sodium  into  isolated  atoms  and  the  ionisa¬ 
tion  of  these,  which  uses  a  quantity  of  work  Z^.y\  (2)  the  sub¬ 
division  of  the  chlorine  into  atoms  and  the  ionisation  of  these, 
which  absorbs  work  Zc * ;  (3)  the  combination  of  the  ions  of  sodium 
and  chlorine  to  form  the  solid  crystal,  whereby  the  electrostatic 
crystal  energy,  U XaCI,  is  obtained  as  heat.  The  heat  of  formation 
is  then  given  by  QN.lCi  =  -  ^Na  -  +  ^\aci-  It  is  shown  that  K  — 

dZ k  “  “  tJKci  *”  $Nacn  4-  Oicci  and  from  this  is  inde¬ 

pendent  of  the  halogen.  The  value  of  U  is  calculated  for  the 
lithium  haloids,  and  found  to  fall  from  the  fluoride  to  the  iodide. 

J.  F.  S. 

Thermal  Conductivity  of  Organic  Compounds.  \\r.  IIerz 

( Zeitsch .  physikcd.  Chem 1919,  93,  376 — 379). — A  theoretical 
paper  in  which  the  relationship  between  the  density  (d),  specific 
heat  (c),  and  the  thermal  conductivity  (&),  as  expressed  in  the 
equation  k  —  g.c.d,  is  considered.  It  is  shown  that  the  quantity 
kjcd  decreases  in  homologous  series  of  organic  compounds  with 
increasing  molecular  weight  and  also  with  increasing  molecular 
diameter.  This  is  in  keeping  with  the  assertion  of  Weber  (Sitz- 
vngsher.  K.  Akad.  TFA<?.  Berlin ,  1885,  809)  that  this  quantity  is 
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inversely  proportional  to  the  mean  distance  between  the  molecules. 
The  heat  capacity  (c  .  d)  for  equal  volumes  of  liquids  and  the 
thermal  conductivity  k  are  proportional  to  one  another,  although 
many  exceptions  to  this  occur.  In  some  liquids,  the  heat  capacity 
varies  inversely  as  the  thermal  conductivity.  J.  F.  S. 

Equation  of  State  for  Liquids  and  Vapours.  I.  Vapour 
Phase  of  Ethyl  Ether,  Frederick  G.  Keyes  and  William  A. 
Felsing  (J.  Amer.  Chem.  Soc .,  1919,  41,  589— 619).— The  authors 
discuss  the  basal  ideas  of  the  kinetic  theory  in  their  relationship 
to  the  work  of  van  der  Waals,  and  they  deduce  an  equation  of 
state  on  the  presenkday  conception  of  the  atom.  This  equation 
has  the  form  p  =  TtTxj  (v  —  5)  —  Axj  (y  —  Z)2,  in  which  5  =  fie~alv 
(see  Proc.  Nat.  Acad.  Sci .,  1917,  3,  323).  It  is  shown  that  the 
strict  proportionality  between  the  pressure  increment  and  the 
temperature  increment  at  constant  volume  is  the  only  trustworthy 
test  of  a  system  with  one  molecular  type,  and  that  divergence 
from  the  linear  curve  is  due  to  polymerisation  or  change  in  the 
molecular  system.  The  data  of  Ramsay  and  Young  and  other 
investigators  for  ethyl  ether  have  been  re-calculated  on  the  above 
formula,  and  it  is  shown  that  the  particular  form  of  the  mathe¬ 
matical  function  5  =  fie~aiv  and  the  cohesive  pressure  expression 
<f>=Aj  (v  —  Z)2  are  both  exact.  The  pt  curves  for  ether  have  been 
measured  at  constant  volume,  and  are  shown  to  be  linear  within 
the  limits  of  accuracy  of  the  measurements.  From  the  constants 
of  these  curves,  the  5-equation  and  the  ^-equation  have  been  com¬ 
puted,  and  the  mathematical  form  deduced  for  each  shown  to  be 
exact.  Amagat’s  data  have  been  used  to  determine  the  equation 
for  5  (liquid  phase)  on  the  assumption  that  this  phase  is  bimoTe- 
cular.  The  ratios  of  the  and  a-constants  have  been  compared 
and  found  to  be  simple.  For  one  molecule  of  liquid,  the  limiting 
volume  correction  jS2  is  numerically  equal  to  the  limiting  volume 
correction  of  the  gas  /T,  whilst  a0  is  only  one  half  as  great  as  cq. 

J.  F.  S. 

Specific  Heat  and  Latent  Heat  of  Fusion  of  the  Dichloro-, 
Chlorobromo-,  Dibromo- ,  Bromoiodo-,  and  Di-iodo-benzenes. 

I.  J.  Narbutt  ( Zeitsch .  Elektrochem 1918,  24,  339—342). — The 
specific  heat  and  latent  heat  of  fusion  of  a  number  of  dihalogen- 
ated  benzenes  have  been  determined.  The  following  numerical 
results  have  been  obtained :  cf  is  the  mean  specific  heat  of  the 
molten  substance,  c  the  mean  specific  heat  of  the  solid,  and  g  the 
latent  heat  of  fusion.  (1)  p-Dichlorobenzene,  =  0*22024  + 
0*0003462(£1  + 12),  c!  between  99T°  and  52*9°  is  0*298 ±0‘004, 
g  —  29*50  ±0*11  cal.;  o-dichlorobenzene,  c-  =  0*185±l%  between 
-21*3°  and  -75*6°,  <?'§  =  0*27022±0*0001512(£1  + t2),  g  =  21*01  + 
0T4  cal.;  m-dichlorobenzene,  c  =  0*186 ±1%  between  —  27'8°  and 
—  762°,  c%  =  0-27022 +  0-0001512($1+$2),  £  =  20*47±0*14  cal.; 

p-chlorobromobenzene,  cf  =  O' 239  ±0'004  between  99*8°  and  64*6°, 
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=0*17066  +  0*0002499(^1  +  ^)>  #  =  23*42  ±0*09  cal.;  o-chloro- 

bromobenzene,  c!tt\  =  0*21497  +  0*0001174(£1  +  £2),  c  =  0*192  ±  1% 
between  — 15*1°  and  —74*8°,  #  = 15*44 ±0*11  cal.;  ra-chlorobromo- 
benzene,  c/  =  0*199±2%  at  — 75*8°,  c%  =  O’ 21 224  +  0*0001 174 (t1  +  t2)y 

#  =  15*  34  ±0*10  cal.;  p-dibromobenzene, 

c\\  =0*13934  +  0-0001907(^  +  ^2), 
g  —  20*84 ±0*08  cal.;  o-dibromobenzene, 

=0*17994  +  0*0001070(*1  +  y, 

c  =  0*248±0’75%  between  0°  and  —  73*2°,  #  =  12*79  +  0*10  cal.; 
ra-dibromobenzene,  c!%  =  0*17535  +  0*0001070(2X  +  t2),  c  =  0‘134± 
1%,  #=13*39±0*09  cal.;  ^-bromoiodobenzene, 

c£  =  0T1627  +  0*0001576(*1+y, 

#  =  16*57 ±0*07  cal.;  o-bromoiodobenzene, 

cf%  =  0*15285 +  0*0000666(*1  +  J2), 

c7  =  0*148  ±2%  between  0°  and  —75*5°,  #  =  12*2  ±2%;  7/z-bromoiodo- 
benzene,  =0*15134  +  0*0000666(^  +  ^2),  c  =  0*143±l%  between 
—  12*5°  and  —74*8°,  #  =  10*30  ±0*10  cal.;  p-di-iodobenzene, 

c\\  =0*10093  +  0*0001332(^+^2),  #  =  16*21  ±0*10  cal.;  o-di-iodo- 

benzene,  =0*13574  +  0‘0000388(^1+  t2),  #  =  10*20±0’05  cal.; 

m-di-iodobenzene,  c%  =0*10093  +  0*0001332(^2+  £2)>  c7  =  0*140±0’002 
between  99*6°  and  34*2°,  and  0*137±0‘003  between  63*2°  and 
34*2°,  #  =  11*55  ±0*03  cal.  The  trustworthiness  of  the  formulae  is 
tested  by  calculation  of  the  mean  specific  heat  for  each  set  of 
experimental  conditions,  and  the  results  in  each  case  are  well  in 
accordance  with  the  experimental  values.  J.  F.  S. 

Specific  Heat  and  Latent  Heat  of  Fusion  of  the  Dichloro-, 
Chlorobromo-,Dibromo-,Bromoiodo-,  and  Di-iodo  benzenes . 

II.  J.  Narbutt  (. Zeitsch .  Elektrochem 1918,  24,  342 — 354.  Com¬ 
pare  preceding  abstract). — A  theoretical  paper  in  which  the  results 
recorded  in  the  previous  paper  are  discussed.  The  specific  heats 
of  the  liquid  isomerides  of  the  dihalogenated  benzenes  are  prac¬ 
tically  the  same,  whereas  theoretically  they  could  differ  somewhat. 
The  specific  heat  of  very  strongly  supercooled  dihalogenated 
benzenes  changes  according  to  the  same  rule  as  is  followed  above 
the  freezing  point.  A  formula  is  deduced  for  calculating  the 
specific  heat  of  nearly  related  non-asscciated  compounds.  This 
formula  has  been  tested  in  the  case  of  the  dihalogenated  benzenes. 
The  dihalogenated  benzenes,  according  to  the  rule  of  Longinescu 
(A.,  1908,  ii,  931),  are  non-associated.  The  critical  temperature 
and  the  critical  volume  of  several  of  the  dihalogenated  benzenes 
have  been  calculated;  the  following  values  are  recorded,  which  are 
the  mean  of  the  values  of  the  three  isomerides:  dichlorobenzene, 
T]c  689°,  <£  2*43;  chlorobromobenzene,  T *  725°,  cf>  1*95;  dibromo- 
benzene,  Ti  760°,  cj>  1*65;  bromoiodobenzene,  Tk  809°,  1*45; 

chloroiodobenzene,  Tjc  774°,  <£  1*66;  and  di-iodobenzene,  7*  858°. 

J.  F.  S. 
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Specific  Heat  and  Latent  Heat  of  Fusion  of  the  Dichloro-r 
Chlorobromo-,  Dibromo-,  Bromoiodo-,  and  Di-iodo- 
benzenes.  III.  J.  Narbutt  ( Zeitsch .  Elektrochem 1919,  25, 
51 — 57.  Compare  preceding  abstracts). — A  theoretical  considera¬ 
tion  of  the  results  recorded  in  part  I.  It  is  shown  that  the  latent 
heat  of  fusion  of  the  dihalogen  benzenes  decreases  in  general  with 
increasing  molecular  weight  and  decreases  with  increasing  melting 
point.  The  mean  value  of  the  quotient  of  the  molecular  latent 
heat,  M,  and  the  absolute  melting  point,  T,  —  has  the 

value  13*3  for  the  para-series,  11*8  for  the  ortho-series,  and  12*0 
for  the  meta-series.  The  mean  values  do  not  differ  very  much 
from  the  individual  values,  consequently  the  latent  heat  of  fusion 
can  be  calculated  for  those  cases  where  it  has  not  been  experi¬ 
mentally  determined.  The  eutectic  points  of  the  system  7>dichloro- 
benzene-^-di-iodobenzene  have  been  calculated  and  found  to  corre¬ 
spond  closely  with  the  experimental  values.  In  some  cases,  the 
maximum  work  of  solidification  has  been  calculated  from  the  data 
obtained  for  the  supercooled  liquids.  The  difference  between  the 
molecular  volumes  in  the  liquid  and  solid  state  has  been  calculated 
for  several  of  the  dihalogenated  benzenes.  In  the  case  of  the 
para-dihalogenated  benzenes,  the  quotient  of  molecular  latent  heat 
of  fusion  and  the  absolute  melting  point  is  three  times  as  large  as 
the  difference  between  the  molecular  heats  at  the  melting  point, 
whilst  it  is  equal  to  the  difference  of  the  mean  molecular  heats 
between  the  melting  point  and  the  absolute  zero.  J.  F.  S. 


Specific  Heat  and  Latent  Heat  of  Fusion  of  the  Dichloro-, 
Chlorobromo-,  Dibromo-,  Bromoiodo-,  andDi-iodo-benzenes. 

IV.  J.  Narbutt  ( Zeitsch .  Elektrochem 1919,  25,  57 — 66.  Com¬ 
pare  preceding  abstracts). — A  mathematical  consideration  of  the 
experimental  results  recorded  in  part  I.  It  is  shown  that  in 
general  the  solid  isomerides  of  the  dihalogenated  benzenes  have 
practically  the  same  specific  heat  over  the  temperature  range 
examined,  but  in  some  cases  a  markedly  different  value  is  obtained. 
The  dependence  of  the  specific  heat  on  the  temperature  is  greater 
in  the  solid  state  than  in  the  liquid  state.  The  specific  heat 
changes  quite  regularly  with  temperature  even  in  the  neighbour¬ 
hood  of  the  melting  point.  The  mean  specific  heat  cannot  be 
calculated  by  the  Neumann  rule  to  nearer  than  2%  even  when  the 
dependence  of  this  factor  on  temperature  is  taken  into  account. 
The  value  of  of  the  Nernst  and  Lindemann  formula  has  been 
calculated  for  the  various  atoms,  and  the  following  values  obtained  : 
C  (attached  to  H)  3100,  C  (attached  to  a  halogen)  1400, 
H  (attached  to  Cl  850,  Cl  (attached  to  C)  365,  Br  (attached  to  C) 
250,  and  I  (attached  to  C)  100.  These  values  are,  however,  not 
trustworthy  for  calculations  involving  extrapolation  to  very  low 
temperatures.  The  work  of  expansion  against  the  cohesive  forces 
is  the  same  for  the  gram-molecule  of  the  solid  dihalogenated 
benzenes.  J.  F.  S. 
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Latent  Heats  of  Fusion  and  their  Relation  to  Molecular 
Composition.  Harbord  George  Wayling  (Phil  Mag.y  1919,  [vi], 
37,  495 — 497).- — The  latent  heat  of  fusion  multiplied  by  the 
molecular  number  (that  is,  the  sum  of  the  atomic  numbers  of  the 
atoms  in  the  molecule)  and  divided  by  the  absolute  melting  point 
is  for  many  compounds  equal  to  the  number  of  the  atoms  in  the 
molecule.  Thus  for  water  80  x  10  -f  273  =  2*93.  For  the  majority 
of  salts  with  water  of  crystallisation,  the  rule  holds  if  two  instead 
of  three  is  allowed  for  the  number  of  atoms  in  the  water  molecule. 
The  generalisation  holds  for  a  number  of  inorganic  salts  and  for 
formic  acid  and  chloroform.  Acetic  acid,  phenylacetic  acid,  and 
butyric  acid  all  yield  the  same  number,  5,  but  no  simple  connexion 
occurs  for  the  closed-ring  or  aromatic  compounds.  F.  S. 

Cryoscopic  Investigation  of  Double  Salts  and  Complex 
Salts  in  Aqueous  Solution.  E.  Cornec  and  G.  Urbain  (Bull, 
Sac.  chim 1919,  [iv],  25,  131 — -136). — A  more  detailed  account 
of  work  already  published  (compare  A.,  1914,  ii,  428).  W.  G. 

The  Measurement  of  Very  Low  Temperatures.  XXIX. 
Vapour  Pressures  of  Oxygen  and  Nitrogen  for  obtaining 
Fixed  Points  on  the  Temperature  Scale  below  0°.  P.  G. 

Oath  ( Proc .  Ii.  Akad.  W etensch.  Amsterdam ,  1919,  21,  656 — 663). 
— The  vapour  pressures  of  oxygen  and  nitrogen  have  been  deter¬ 
mined  at  temperatures  in  the  neighbourhood  of  57°  to  90°  (abs.). 
In  the  case  of  oxygen,  the  results  can  be  expressed  by  the  equa¬ 
tion  log  p  —  A  /T  +  B  4-  GT  (p  in  atm.),  with  A  —  —  419*31, 
5  =  5*2365,  C=—  0*0648.  From  this  equation,  the  normal 

boiling  point  of  oxygen  would  be  90*13°  on  Kamerlingh  Onnes* 
scale,  the  actually  observed  value  being  90*14°.  The  nitrogen  results 
can  be  expressed  by  a  similar  equation,  in  which  .4  =  — 334*64, 
5  —  4-6969,  and  C=— 0*00476.  The  boiling  point  of  nitrogen 
calculated  from  the  equation  is  77*31°  on  the  same  scale. 
Measurements  of  the  vapour  pressure  of  solid  nitrogen  give  the 
relation  log p~  —  358-73/T  +  4*7769  as  holding  near  the  triple 
point.  This  equation  gives  for  the  triple  point  T  —  63*25°, 
p  =  0*1269  atm.,  or  9*64  cm.  E.  H.  R. 

Vapour  Pressure  and  Latent  Heat  of  Vaporisation  of 
Silicon  Hydrides  and  their  Simple  Derivatives.  Robert 
Wintgen  ( Ber.y  1919,  52,  \B\  724—731.  Compare  Stock, 

Soinieski,  and  Wintgen,  A.,  1918,  ii,  110,  111). — A  mathematical 
investigation  of  the  data  recorded  by  Stock  and  his  co- workers  on 
the  vapour  tension  at  various  temperatures  of  simple  silicon  com¬ 
pounds,  and  the  calculation  of  the  molecular  latent  heat  of  vapor¬ 
isation  of  the  substances  at  any  temperature.  H.  W. 

Vapour  Pressure  Regularities.  II.  W.  Herz  (Zeitsch. 
Elektrachem .,  1918,  24,  333—335). — The  proportionality  factor 
of  Diihring’s  rule  has  been  calculated  for  the  substances  chlorine, 
bromine,  iodine,  argon,  krypton,  xenon,  oxygen,  sulphur,  nitrogen, 
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phosphorus,  arsenic,  bismuth,  copper,  silver,  zinc,  cadmium, 
mercury,  tin,  lead,  and  a  large  number  of  organic  substances.  It 
is  shown  that  in  all  cases  it  exhibits  an  approximate  constant. 
In  the  case  of  the  non-metals,  the  q  value  increases  with  increas¬ 
ing  pressure,  and  in  every  group  of  the  periodic  system  with 
increasing  atomic  weight.  The  metals  behave  in  the  opposite  way. 
The  q  value  for  compounds  in  most  cases  exhibits  a  tendency  to 
increase  with  increasing  molecular  weight  in  each  group  of  the 
periodic  system  and  in  each  homologous  series  of  organic  sub¬ 
stances.  J.  F.  S. 

Molecular  Theory  of  the  Vapour  Pressure  of  Solid 
Substances  and  its  Significance  in  the  Calculation  of 
Chemical  Constants.  Otto  Stern  ( Zeitsch .  Elektrochem 1919, 
25,  66 — 80). — A  mathematical  paper  in  which  a  theory  of  the 
vapour  pressure  of  solid  substances  is  developed  on  the  basis  of 
the  following  four  hypotheses :  (i)  The  attractive  forces  between 
atoms  in  the  gaseous  phase  may  be  neglected  on  account  of  the 
relatively  great  distance  between  the  atoms,  (ii)  The  atoms 
exercise  attractive  forces  on  one  another  in  the  solid  phase,  and 
these  forces  are  in  equilibrium  about  the  centres  of  gravity  of  the 
atoms.  In  the  case  of  crystals,  these  forces  are  arranged  orderly 
in  the  crystal  grating,  (iii)  The  atomic  forces  operate  so  that 
when  an  atom  moves  from  its  position  of  equilibrium,  an  opposing 
force  is  set  up  which  tends  to  bring  it  back  into  the  position  of 
equilibrium.  The  magnitude  of  this  force  is  proportional  to  the 
amount  of  movement  of  the  displaced  atom  .  (iv)  To  move  an 
atom  from  its  position  of  equilibrium,  a  definite  finite  amount  of 
work,  <f)Q}  is  necessary,  so  that  iV<£0  =  A0  is  the  heat  of  sublimation 
at  the  absolute  zero,  on  the  assumption  that  at  this  point  all  atoms 
are  in  their  equilibrium  positions.  Complicated  formulae  are 
developed  on  these  assumptions,  and  these  take  account  of  the 
different  frequencies  of  the  atoms.  From  these  formulae  others  are 
developed  for  calculating  the  chemical  constants.  J.  F.  S. 

Vapour  Pressure  of  Acetone-Chloroform  Mixtures. 

Alfred  Schulze  ( Zeitsch .  physihal.  Client.,  1919,  93,  368 — 375). 
— The  vapour  pressure  of  various  mixtures  of  acetone  and  chloro¬ 
form  has  been  determined  at  30°,  70°,  and  90°,  and  composition- 
pressure  curves  constructed  for  the  three  temperatures.  The  curves 
indicate  that  acetone— chloroform  mixtures  contain  an  equimole- 
cular  compound  of  the  two  constituents  in  a  dissociated  condition, 
which  with  increasing  temperature  apparently  becomes  less.  At 
30°',  a  distinct  association  of  acetone  is  noticeable.  By  the  aid  of 
the  law  of  mass  action,  the  vapour  pressure  of  the  various  mixtures 
was  calculated,  and  the  results  shown  to  be  in  good  agreement  with 
the  experimental  values.  J.  F.  S. 

Explosion,  Implosion,  and  Bursting.  Walter  Brteger  and 
Hans  Schimank  ( Zeitsch .  Elektrochem .,  1918,  24,  354 — 356. 

Compare  A.,  1917,  ii,  462). — A  discussion  on  the  exact  definition  of 
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the  term  explosion.  An  explosion  is  defined  as  the  sudden  develop¬ 
ment  of  a  gaseous  volume,  an  implosion  as  the  sudden  disappear¬ 
ance  of  a  gaseous  volume.  Bursting  may  be  occasioned  by  either 
process  or  by  inequalities  of  pressure  or  strain.  J.  F.  S. 

Calculation  of  the  Density  of  some  Elements  at  the 
Absolute  Zero.  W.  Herz  ( Zeitsch .  anorg.  Chem .,  1919,  105, 
171 — 174). — The  densities  and  atomic  volumes  of  a  number  of 
elements  at  absolute  zero  have  been  calculated,  making  use  of 
Lorenz’s  relation  between  the  volume  at  absolute  zero  and  that 
at  the  critical  point,  boiling  point,  and  melting  point  (A.,  1916, 
ii,  312).  These  relationships  are  given  by  the  equations 
cIq—  1  A\ds  =  2>'lod  =  1*21^  =  <2(0*77  +  0*64P/T8),  in  which  d  is  the 
density,  T  is  the  absolute  temperature,  and  the  suffixes  o,  s ,  k ,  and 
e  represent,  respectively,  absolute  zero,  boiling,  critical,  and  melting 
points.  The  values  of  d0  calculated  from  the  different  equations  do 
not  always  show  very  good  agreement;  in  the  case  of  mercury,  for 
instance,  d0  varies  between  14*23  and  17*41.  It  is  claimed,  how¬ 
ever,  that  in  most  cases  a  very  fair  approximation  to  the  true 
value  is  obtained.  Sodium  (1*083)  has  a  greater  zero  density  than 
potassium  (1*004),  but  in  all  other  cases  the  density  increases  with 
the  atomic  weight.  E.  H.  R, 

Physical  and  Chemical  Theories  [of  the  Action  of  Toxins, 
Dyes,  etc.].  I.  Traube  (Chem.  Zeit.,  1919,  43,  129 — 130). — 
Polemical.  A  continuation  of  the  controversy  with  Karrer 
(Traube,  A.,  1912,  ii,  740;  Karrer,  A.,  1918,  ii,  431). 

Measurement  of  the  Thickness  of  Film  formed  on  Glass 
and*  Sand.  Earl  Pettijohn  ( J .  Amer.  Chem.  Soc.,  1919,  41, 
477 — 486). — A  method  is  described  by  which  the  thickness  of  a 
film  of  liquid,  capable  of  forming  on  the  surface  of  sand  and  glass 
beads  without  free  liquid  being  present,  may  be  measured.  The 
method  consists  in  placing  a  known  weight  of  sand  (200  grams) 
in  a  dry,  conical  flask  and  adding  the  liquid  drop  by  drop  from  a 
burette  with  repeated  shaking  after  each  addition  until  particles 
of  the  sand  adhere  to  the  walls  of  the  flask.  The  adherence  to  the 
walls  is  taken  to  indicate  the  presence  of  free  liquid.  The  surface 
of  the  sand  or  beads  is  then  determined,  and  the  thickness  of  the 
film  calculated.  These  experiments  were  carried  out  with  water, 
nitrobenzene,  aniline,  dimethylaniline,  iodobenzene,  toluene, 
turpentine,  and  pyridine,  and  with  sands  and  beads  of  varying 
diameter.  The  results  show  that  there  is  no  chemical  combina¬ 
tion  between  the  liquid  and  the  solid.  The  thickness  of  the  film 
is  independent  of  the  liquid  used  and  of  the  size  of  the  solid 
particles,  J.  F.  S. 

Formulae  concerning*  Surface  Tension.  Arthur  C.  Lunn 
(J.  Amer .  Chem.  Soc.,  1919,  41,  620 — 621). — A  theoretical  dis¬ 
cussion  on  the  mathematical  processes  involved  in  the  deduction 
of  the  formulae  used  for  calculating  surface  tension.  J.  F.  S. 
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Determination  of  Surface  Tension  (Free  Surface  Energy), 
and  the  Weight  of  Falling  Drops  :  Surface  Tension  of 
Water  and  Benzene  by  the  Capillary  Height  Method. 

William  D.  Harkins  and  F.  E.  Brown  (J.  Arner .  Chem.  Sac., 
1919,  41,  499 — 524). — The  two  methods  in  general  use  for  the 
determination  of  surface  tension  are  considered,  the  errors  attached 
to  each  method  are  indicated,  and  a  series  of  determinations  of 
the  surface  tension  of  water  and  benzene  are  recorded.  The  theory 
of  the  capillary  rise  method  is  simple,  but  the  technique  is  difficult, 
and  its  use  in  some  cases  causes  errors  as  high  as  30%,  due  to  its 
inapplicability  to  certain  classes  of  substances.  The  drop-weight 
method  is  applicable  to  a  wide  range  of  liquids,  and  the  technique 
is  not  difficult ;  but  the  theory  of  this  method  has  not  been  com¬ 
pletely  worked  out,  so  that  many  of  its  published  results  are 
inaccurate,  although  the  experimental  data  are  accurate;  this  is  due 
to  the  use  of  an  inaccurate  theory.  The  relation  of  the  experi¬ 
mental  results  of  the  drop-weight  method  to  those  of  the  capillary 
rise  method  has  been  determined  by  using  liquids  which  give 
accurate  results  by  both  methods,  and  this  relationship  has  been 
plotted  in  such  a  way  as  to  show  the  relation  between  surface 
tension  and  the  form  of  the  drop  which  falls  from  a  circular  tip. 
The  surface  tension  and  the  capillary  constant  of  water  and  benzene 
at  20°,  each  against  air  saturated  with  its  own  vapour,  have  been 
determined  by  the  capillary  rise  method.  The  values  obtained 
are:  for  water,  y=:72*800  dynes  per  cm.,  a2  — 14'897  mm.;  for 
benzene,  y  =  28*80  dynes  per  cm  a2  =  6 '713  mm.  In  this  deter¬ 
mination,  the  capillary  tubes  were  steamed  out  with  the  vapour 
of  the  liquid  before  use.  In  the  case  of  water,  this  increased  the 
value  of  y  by  about  0*1  dyne.  Water,  benzene,  carbon  tetra¬ 
chloride,  and  ethylene  dibromide  were  dropped  from  a  large  number 
of  glass  and  metal  tips  of  radii  varying  from  O' 09946  cm.  to 
1*0028  cm.,  and  the  weights  of  the  falling  drops  determined.  From 
the  data,  rja  and  /(r/a),  of  the  Lohnstein  equation, 

Mg  —  2  7rryf(r/a), 

were  calculated  for  values  of  rja  between  0*25  and  2*60.  The 
value  of  f(rja)  is  not  constant,  but  varies  from  0*7256  to  0*5352 
in  this  range,  whilst  when  rja  falls  to'  0*025,  f(rja)  rises  to  0‘ 924. 
It  is  assumed  that  in  conjunction  with  other  necessary  conditions, 
rja  really  determines  the  shape  of  the  hanging  drop,  and  that  it 
is  the  shape  of  the  drop  which  determines  the  fraction  of  the 
drop  which  falls.  This  shape  may  also  be  determined  by  the  ratio 
of  r  to  the  cube  root  of  the  volume  of  the  falling  drop.  Thus  a 
new  equation,  similar  to  that  of  Lohnstein,  was  derived, 

Mg  —  2irry\p(r  j  v&) . 

This  is  more  easily  applied  to  the  determination  of  surface  tension 
than  Lohnstein’s  equation,  since  all  the  factors  except  y  are 
obtained  by  direct  experiment  or  from  a  table  of  values,  whilst 
the  a  of  Lohnstein's  equation  cannot  be  obtained  from  the  direct 
results  of  the  drop-weight  measurements,  but  must  be  calculated 
by  methods  of  approximation.  J.  F.  S. 
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Osmotic-kinetic  Theory  of  Dilute  Solutions.  G.  Jager 
( Zeitsch .  physical .  Ghem .,  1919,  93,  275 — 311). — A  theoretical 
paper  in  which  the  relationship  between  pressure  and  volume  of 
a  highly  compressed  gas  is  deduced.  It  is  shown  both  as  a  first 
approximation  and  also  strictly  that  that  portion  of  the  pressure 
of  a  highly  compressed  gas  occasioned  by  the  arrangement  of  the 
molecules  on  a  surface  can  be  calculated  as  though  no  collisions 
between  the  molecules  occurred.  To  this  portion  of  the  pressure 
there  is  to  be  added  that  occasioned  by  the  collisions  of  the  mole¬ 
cules.  The  sum  of  the  two  gives  the  pressure  exerted  on  the  walls 
of  the  containing  vessel.  Calculations  show  that  for  a  solution 
an  osmotic  pressure  is  obtained  which  is  the  same  as  the  value 
which  would  be  obtained  if  the  dissolved  substance  alone  were 
present  in  the  vessel.  It  is  also  shown  that  a  dilute  solution  must 
have  the  same  internal  pressure  as  the  pure  solvent.  The  equa¬ 
tions  for  the  elevation  of  the  boiling  point  and  the  lowering  of  the 
freezing  point  are  developed  from  the  vapour-pressure  lowering. 
It  is  also  shown  that  the  Nernst  theorem  can  be  obtained  from 
kinetic  considerations,  and  that  the  relationship  of  the  concen¬ 
trations  of  a  non-electrolyte  in  two  sparingly  soluble  solvents  is 
independent  of  the  quantity  of  dissolved  substance.  J.  F.  S. 

Rapid  Determination  of  Solubility.  T.  J.  Ward  (Analyst, 
1919,  44,  137). — About  3  c.c.  of  the  solvent  are  heated  in  a  test- 
tube  placed  in  a  beaker  of  water  about  10°  to  20°  higher  than 
the  temperature  at  which  the  solubility  is  to  be  determined,  and 
small  quantities  of  the  substance  are  added,  with  constant  shaking, 
until  some  remains  undissolved.  The  test-tube  is  then  immersed 
in  water  at  the  desired  temperature  for  ten  minutes,  with  occasional 
shaking,  after  which  a  thimble  of  filter-paper  is  pushed  into  the 
tube  so  that  the  liquid  can  filter  inwardly.  A  definite  volume  of 
the  filtrate  is  withdrawn  by  means  of  a  pipette,  weighed  in  a 
covered  vessel,  and  evaporated,  and  the  residue  dried  and  weighed. 

C.  A.  M. 

Coagulation  of  Metal  Sulphide  Hydrosols.  I.  Influence 
of  Distance  between  the  Particles  of  a  Sol  on  its  Stability. 
Anomalous  Protective  Action  of  Dissolved  Hydrogen 
Sulphide.  Jnanendra  Nath  Mukherjee  andNAGENDRA  Nath  Sen 
(T.,  1919,  115,  461 — 472). 

The  Chemical  Equilibrium  between  Lead  Sulphide  and 
the  Products  of  the  Roasting  Process.  Kudolf  Schenck  and 
Agnes  Albers  ( Zeitsch .  anorg .  Ghem 1919,  105,  145 — 166). — 
The  three-component  system  lead— sulphur-oxygen  gives  rise  to 
seven  solid  phases,  Pb,  PbO,  PbS,  PbS04,  PbS04,PbO, 
PbS04,2Pb0,  PbS04,3Pb0,  besides  the  gaseous  phase  S02.  There 
are  thirteen  possible  univariant  systems,  each  consisting  of  three 
solid  phases  in  equilibrium  with  the  gaseous  phase,  and  these 
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thirteen  systems  fall  into  three  groups.  In  group  I  (4  systems), 
lead  sulphide  is  in  equilibrium  with  two  oxygen-containing  phases ; 
in  group  II  (5  systems),  lead  sulphide  and  metallic  lead  are  in 
equilibrium  with  one  oxygen-containing  phase;  and  in  group  III 
(4  systems),  metallic  lead  with  two  oxygen-containing  phases. 
The  vapour-tension  curves  for  the  systems  of  groups  I  and  II  have 
been  investigated  at  temperatures  between  500°  and  820°.  Earlier 
measurements  of  the  vapour  tensions  of  some  of  these  systems  were 
made  by  Schenck  (A.,  1907,  ii ,  546,  619)  and  Reinders  (A.,  1915, 
ii,  47),  but  their  results  were  to  some  extent  vitiated  through  the 
use  of  silica  vessels,  which  were  attacked  by  the  reaction  mixtures. 
This  difficulty  has  been  overcome  by  the  use  of  calcium  phosphate 
for  the  containers.  The  pressure-temperature  diagram  for  the  nine 
systems  investigated  is  given.  The  most  stable  phases  are  those 
of  group  II,  in  which  both  lead  and  lead  sulphide  are  present  as 
solid  phases,  these  systems  being  in  equilibrium  with  a  lower 
pressure  of  sulphur  dioxide  than  those  of  group  I.  The  vapour 
phase  always  contains  lead  sulphide.  It  follows  that  in  the  systems 
of  group  III,  in  which  lead  sulphide  is  not  present  as  a  solid  phase, 
the  vapour  must  be  unsaturated  with  respect  to  lead  sulphide.  A 
complete  equilibrium  diagram,  including  the  systems  of  group  III, 
must  therefore  be  in  three  dimensions,  the  third  co-ordinate  repre¬ 
senting  the  vapour  pressure  of  lead  sulphide.  It  was  found 
impossible  to  realise  experimentally  the  conditions  of  existence  of 
the  systems  of  group  III,  as  they  are  apparently  very  unstable. 

The  vapour  pressure  of  lead  sulphide  between  850°  and  1000° 
was  measured,  and  was  found  to  increase  from  2  mm.  to  17  mm. 
between  these  temperatures.  Lead  sulphide  distils  readily  in  a 
vacuum  at  900°.  E.  H.  R. 


The  Action  of  Salts.  K.  Spiro  (Biochem.  Zeitsch.,  1919,  93, 
384 — 394). — Many  ions  may  have  an  influence  on  quite  simple 
chemical  reactions  in  which  they  are  apparently  not  directly  con¬ 
cerned.  The  influence  of  the  ions  may  be  arranged  in  order  of 
magnitude,  resembling  the  Hofmeister  series. 

The  reactions  studied  included  the  oxidation  of  potassium  iodide 
by  atmospheric  oxygen  and  hydrogen  peroxide,  the  oxidation  of 
indigo,  the  guaiacum  reaction,  the  reducing  action  of  hydrogen  per¬ 
oxide  on  ferric  chloride  and  potassium  ferricyanide,  the  oxidation 
of  ammoniacal  cuprous  and  silver  oxides  by  dextrose,  the  indo- 
phenol  reaction,  and  the  action  of  catalase.  The  series  of  ions  are 
not  identical  in  every  case.  The  presence  of  magnesium  may  in 
certain  cases  exert  a  more  favourable  action  on  oxidation  processes 
than  that  of  sodium,  but  examples  of  the  reverse  condition  occur. 
Certain  examples  of  the  influence  of  foreign  ions  may  be  considered 
to  be  analogous  to  co-enzyme  actions.  It  is  apparent,  however y 
that  the  lyotropic  series  raav  anply  for  simple  chemical  reactions  as 
much  as  for  physico-chemical  reactions,  such  as  imbibition  or 
emulsification.  J.  C.  D. 
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Catalytic  Action  of  Hydrogen  Ions  in  Hydrolyses,  Rud. 

Wegscheider  ( Be?\,  1919,  52,  235 — 236). — The  failure  of 

hydrogen  ions  to  catalyse  the  hydrolysis  of  /3-lactones  is  not  the 
first  example  of  abnormality  in  hydrion  catalysis  (see 
Johannson  and  Sebelius,  A.,  1918,  ii,  223).  Sulphonic  esters  are 
also  known  to  be  uninfluenced  in  this  way,  although  the  hydrolysis 
of  alkyl  hydrogen  sulphates  is  catalysed  by  hydrions.  J.  C.  W. 

Temperature-coefficient  of  Catalysed  and  Non-catalysed 
Reactions.  N.  R.  Dhar  (Ann.  Chim 1919,  [ix],  11,  130 — 223). — 
A  more  detailed  account  of  work  already  published  (T.,  1917,  111, 
707).  W.  G. 

Conception  of  Chemical  Elements  and  Atomic  Weight 
Tables.  Rud.  Wegscheider  (Zeitsch.  physikal.  Chem .,  1919,  93, 
380 — 381). — Polemical  against  the  definition  of  the  term  element 
put  forward  by  Paneth  (compare  A.,  1916,  ii,  240;  1918,  ii,  304). 

J.  F.  S. 

Valency  Theory.  A.  E.  Lacohble  -( Zeitsch .  physical.  Chem., 
1919,  93,  257 — 274). — A  theoretical  paper  in  which,  on  the  basis 
of  KosseTs  (A.,  1916,  ii,  243)  conception  of  the  atom,  the  author 
develops  a  theory  of  valency.  As  hypothesis,  the  following  assump¬ 
tions  are  made :  (i)  The  electrons  situated  on  the  outside  ring  are 
stationary,  (ii)  A  sphere  is  supposed  to  surround  the  atom  in  such 
a  way  that  its  centre  lies  at  the  centre  of  gravity  of  the  atom,  and 
only  the  outermost  sheath  falls  outside  the  atom.  The  field  of 
forces  of  the  nucleus  is  regarded  as  that  of  a  sphere  of  stated  size 
having  on  its  surface  an  irreplaceable  positive  charge  of  dimensions 
equal  to,  but  opposite  in  sign  to,  the  sum  of  the  electrons  on  the 
outermost  sheath,  (iii)  Chemical  combination  is  regarded  as  the 
replacement  of  the  curved  lines  of  force  between  atoms  and  their 
electrons  by  shorter  and  straight  lines  of  force.  On  the  basis  of 
these  assumptions,  the  nature  of  the  compounds  which  are  formed 
between  various  elements  is  deduced.  For  example,  it  follows 
that  the  stability  of  the  oxygen  derivatives  of  the  halogens  increases 
with  increasing  atomic  weight  of  the  halogen.  The  halogen  deriv¬ 
atives  of  the  elements  of  group  6  increase  in  stability  with  in¬ 
creasing  atomic  weight  of  the  element  of  the  sixth  group.  Many 
other  cases  are  developed.  The  nature  of  the  bonds  in  the  form¬ 
ation  of  molecules  of  elements  is  considered.  This  is  divided  into 
three  types,  which  differ  in  the  density  of  the  lines  of  force  on 
the  atoms.  The  paper  concludes  with  a  description  of  the  nature 
of  the  bonds  of  organic  compounds.  J.  F.  S. 

The  Mythical  Basil  Valentine.  W.  Hommel  ( Zeitsch .  angew. 
Chem 1919,  32,  i,  73 — 76). — Although  the  existence  of  the 
alleged  fifteenth-century  monk,  Basil  Valentine,  was  doubted  by 
Graelin  (1797),  and  by  Kopp  in  his  later  work  (1886),  he  is  still, 
in  many  quarters,  regarded  as  the  last  of  the  alchemists. 
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Anachronisms  in  the  supposed  writings  of  Basil  Valentine  prove 
that  these  could  not  have  been  written  as  early  as  1460.  Ail  the 
evidence  indicates  that  the  name  was  a  pseudonym  for  Johann 
Tholde,  who,  in  1603 — 1604,  first  published  the  writings  of  u  Basil 
Valentine/'  The  survival  of  the  myth  down  to  the  present  day 
is  largely  attributable  to  the  account  in  Kopp's  “  Geschichte  der 
Chernie  ”  (1843),  whilst  Kopp's  later  conclusion  on  the  subject  has 
been  overlooked-  C.  A.  M. 


Simple  Efficient  Vacuum  Pump  for  Laboratories.  Max 

Volmer  ( Ber.}  1919,  52,  [B],  804 — 809). — The  pump  is  constructed 
on  principles  similar  to  those  of  Langmuir  ( Phys .  Rev 1916,  8, 
48)  and  Kraus  (A.,  1917,  ii,  567),  from  which  it  differs  consider¬ 
ably  in  detail.  The  mercury  is  boiled  in  a  glass  vessel,  and  the 
vapour,  passing  through  a  narrow  tube  into  the  cooling  chamber, 
carries  with  it  the  air  from  the  vessel  to  be  exhausted  and  passes 
it  into  the  fore-vacuum  of  a  water  pump ;  the  condensed  mercury 
flows  back  by  a  side^tube  to  the  bottom  of  the  boiler,  direct  con¬ 
nexion  between  the  fore-  and  main-vacua  being  prevented  by  a 
bent  tube,  in  which  mercury  collects.  The  apparatus  is  figured  in 
the  original. 

The  average  efficiency  of  the  pump  is  such  that  a  litre  flask  can 
be  exhausted  from  15  mm.  to  <<1/100  mm.  in  five  minutes,  but 
differs  somewhat  with  different  individuals,  as  it  depends  on  small 
factors  which  cannot  invariably  be  reproduced.  It  is  easily 
manipulated  and  cleaned.  Vapours  are  removed  as  readily  as 
gases,  and  it  is  not  sensitive  to  moderate  amounts  of  halogens. 
Its  use  is  recommended  for  drying  substances  and  for  distillation 
under  greatly  diminished  pressure.  By  the  aid  of  the  pump,  more 
complete  desiccation  can  be  effected  in  thirty  minutes  than  by 
exposure  to  alkali  hydroxide  at  10  mm.  during  twenty-four  hours. 


H.  W. 


Gas  Washing  Flask,  especially  for  Use  in  the  Estimation 
of  Sulphur  Dioxide  in  Flue  Gases.  H.  Schilling  ( Chem .  Zeitn 
1919,  43,  167). — The  central  inlet  tube  and  the  exit  tube  leading 
from  the  stopper  of  the  flask  are  connected  by  means  of  a  short 
length  of  tube  provided  with  a  tap.  By  means  of  the  latter,  when 
suitably  turned,  the  gases  may  be  directed  through  the  solution 
contained  in  the  flask  or  passed  directly  through  the  connecting 
tube  and  tap  without  entering  the  flask.  W.  P.  S. 

Very  Simple  Form  of  Electrolytic  Current  Interrupter 
for  Demonstration  Purposes.  Karl  Brunner  (Ber^  1919,52, 
[jfr],  629 — 630). — The  apparatus  consists  of  a  glass  trough  with 
parallel  sides,  holding  about  2  litres;  on  the  one  side,  a  lead  plate, 
9x13  cm.,  is  suspended  in  8%  sulphuric  acid.  A  board,  laid  on  the 
top  of  the  vessel,  serves  as  adjustable  support  for  a  glass  tube  of 
16  mm.  diameter,  at  the  bottom  of  which  a  hole,  3 — 4  mm.  in 
diameter,  is  blown.  The  hole  is  partly  closed  by  a  pointed  glass 
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rod,  50  mm.  long  and  weighing  O' 9  gram,  which  forms  a  valve 
opening  in  the  upward  direction,  A  strip  of  lead,  10  mm.  wide, 
extends  to  the  bottom  of  the  tube.  The  apparatus  is  readily  con¬ 
structed  from  available  material.  In  comparison  with  the  Wehnelt 
interrupter,  it  gives  a  rather  shorter  spark,  but  is  more  trust¬ 
worthy  and  less  noisy  in  action.  IT.  W. 


Lecture  Experiment  [Combustion  of  Phosphorus].  Karl 
Brunner  ( Ber .,  1919,  52,  [2?],  631 — 632). — The  phenomena 
attending  the  combustion  of  phosphorus  are  conveniently  and 
safely  demonstrated  in  the  following  manner.  The  apparatus 
consists  of  two  doubly  tubulated  glass  vessels  holding  about  a  litre, 
which  are  connected  by  a  short  length  of  slightly  bent  quartz  tube ; 
the  other  tubulures  carry  a  mercury  manometer  and  a  stopcock 
respectively.  About  0*5  gram  of  yellow  phosphorus  is  placed  in 
the  quartz  tube,  and  the  complete  apparatus  is  accurately  counter¬ 
poised.  The  phosphorus  is  ignited  by  gently  warming  the  tube, 
and  slow  combustion  is  maintained  by  occasional  gentle  warming 
of  the  glass  vessels.  When  combustion  is  complete,  the  apparatus 
is  left  to  itself  until  the  manometer  indicates  a  deficiency  in 
internal  pressure.  The  weight  is  found  to  be  unaltered.  The 
stopcock  is  now  opened,  when  a  distinct  increase  in  weight  is  caused 
by  the  inrushing  air.  H.  W. 

Preparation  of  Phosphorus  Trioxide  as  a  Lecture  Experi¬ 
ment.  Heinrich  Biltz  and  Anna  Gross  (Ber,,  1919,  52,  [2?], 
762 — 768). — The  apparatus  consists  of  a  combustion  tube,  30  cm. 
long  and  1*8 — 2*0  cm.  internal  diameter,  which  is  drawn  out  to 
a  point  and  turned  upwards  at  one  end.  This  is  connected  with 
a  filter  tube,  25  cm.  in  length  and  of  the  same  diameter  as  the 
first  tube,  which  contains  a  loose  plug  of  cotton  wool  and  a  layer 
of  6  cm.  of  tightly  compressed  cotton-wool  balls.  During  the 
experiment,  the  tube  (which  is  preferably  made  of  brass)  is  heated 
at  50—60°  by  a  small  flame.  A  condensation  tube,  75  cm.  long 
and  2  cm.  wide,  is  connected  with  the  filter  tube  and,  through  a 
wash-bottle  containing  sulphuric  acid,  to  a  filter  pump.  About 
10  grams  of  phosphorus  are  placed  in  the  combustion  tube,  the 
filter  tube  is  warmed,  and  the  experiment  started  by  gently  warm¬ 
ing  the  phosphorus  until  it  is  just  ignited;  after  about  two  minutes, 
when  the  tube  has  become  warmed,  the  speed  of  the  air  stream  is 
considerably  increased.  After  five  to  ten  minutes,  phosphorus  tri- 
oxide  begins  to  appear  in  the  condensation  tube,  which  is  cooled, 
if  necessary,  by  a  cloth  dipped  in  ice-water.  The  experiment  must 
be  stopped  before  the  phosphorus  is  completely  burnt;  if  not, 
oxygen  gets  access  to  the  phosphorus  trioxide  and  causes  oxidation. 
The  crystalline  nature  and  low  m.  p.  of  the  trioxide  are  readily 
demonstrated;  the  oxidisability  is  shown  by  opening  the  tube  in 
the  dark,  when  a  luminescence  is  shown  which  develops  into  active 
combustion  when  the  tube  is  warmed  or  by  dissolving  the  substance 
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in  carbon  disulphide,  so  as  to  obtain  a  dilute  solution,  which  is 
then  poured  on  to  filter  paper. 

The  authors  are  led  to  the  conclusion  that  phosphorus  trioxide 
is  always  the  primary  product  of  the  combustion  of  phosphorus, 
and  that  formation  of  the  pentoxide  is  a  subsequent  reaction. 
They  therefore  recommend  the  use  of  a  rapid  air  current,  since 
this  ensui'es  on  the  one  hand  a  rapid  combustion,  and  consequent 
complete  removal  of  oxygen  from  the  residual  gases,  and  on  the 
other  a  rapid  withdrawal  and  cooling  of  the  phosphorus  trioxide, 
which  is  otherwise  readily  decomposed  into  phosphorus  pentoxide 
and  red  products. 

The  yield  of  phosphorus  trioxide  is  only  moderate,  and  the 
addition  of  indifferent  gases,  either  before  or  behind  the  zone  of 
combustion,  does  not  effect  sufficient  improvement  to  justify  the 
complication  involved.  H.  W. 
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Hypochlorous  Acid  and  Chlorine  Monoxide.  Stefan 
Goldschmidt  (Her.,  1919,  52,  [B\,  753 — 761). — Aqueous  solutions 
of  hypochlorous  acid  containing  25%  of  the  acid  are  readily 
obtained  by  distilling  a  mixture  of  chlorine  hydrate  and  yellow 
mercuric  oxide  in  a  good  vacuum;  attempts  to  prepare  the  more 
concentrated  solution  or  the  anhydrous  acid  by  distillation  of  this 
acid  in  a  moderate  vacuum,  and  condensation  of  the  distillate  in 
receivers  maintained  at  0°,  —  20°,  and  —  80°,  led  to  an  unexpected 
result,  since  in  the  first  two  vessels  aqueous  hypochlorous  acid 
(25%)  was  collected,  whilst  in  the  third  vessel  pure  chlorine  mon¬ 
oxide  was  condensed  (the  pure  monoxide  has  b.  p.  4-3*8°'/766  mm. 
and  can  only  be  preserved  without  decomposition  for  any  length 
of  time  at  —80°).  It  therefore  appeared  that  the  aqueous  acid 

+  - 

contains  two  systems  in  equilibrium:  (1)  HCIO  —  H  +  OC1,  and 
(2)  HCIO  ^  CUO-f  H20.  The  latter  system  has  been  investi¬ 
gated  by  agitating  aqueous  hypochlorous  acid  solutions  of  different 
concentration  with  an  equal  volume  of  carbon  tetrachloride  at  0°, 
separating  the  solutions,  and  estimating  the  active  chlorine  in  each 
by  titration  with  sodium  thiosulphate  after  treatment  with  acidified 
potassium  iodide  solution.  The  equilibrium  lies  greatly  in  favour 
of  the  hypochlorous  acid,  so  that  an  approximately  N j 5 -solution 
contains  0*02%  of  the  anhydride. 

The  well-known  greater  oxidising  power  of  hypochlorites  in  acid 
than  in  alkaline  solution  is  probably  due  to  chlorine  monoxide 
contained  in  the  former  solutions.  H.  W. 
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Preparation  of  Sulphuryl  Chloride.  A.  Boake  Roberts  and 
Co.,  Ltd.,  and  Thomas  Harold  Durrans  (Brit.  Pat.,  124542).— 
Sulphur  dioxide  and  chlorine,  in  equal  volumes,  are  passed  either 
together  or  alternately,  and  either  continuously  or  intermittently, 
into  a  vessel  containing  a  suitable  catalyst.  The  temperature 
must  be  kept  sufficiently  low  to  prevent  the  catalyst  and  the 
sulphuryl  chloride  formed  from  volatilising,  and  sufficiently  high 
to  prevent  the  catalyst  from  solidifying.  The  sulphuryl  chloride 
may  be  isolated  by  distillation  or  other  suitable  means. 

The  following  classes  of  substance  are  effective  as  catalysts,  and 
do  not  require  the  aid  of  light  or  pressure,  the  most  suitable 
members  of  each  class  being  placed  within  brackets :  terpene  hydro¬ 
carbons  (pinene  and  limonene) ;  esters  which  are  compounds  of 
saturated  acids  or  of  monohydroxyphenols  with  monobasic  aliphatic 
acids  containing  carbon,  hydrogen,  and  oxygen  only  (methyl 
acetate,  zsoamyl  formate,  ethyl  butyrate,  phenyl  acetate,  phenyl- 
ethyl  acetate,  glyceryl  triacetate,  oils  which  are  esters  of  glycerol, 
and  also  triphenyl  phosphate  and  tritolyl  phosphate) ;  ethers  which 
are  the  mixed  or  simple  saturated  aliphatic  ethers  (ethyl  ether, 
ssobutyl  ether,  benzyl  ether,  tolyl  ether),  and  the  terpene  ether, 
cineole  (eucalyptol) ;  the  saturated  monohydroxyphenols  which  con¬ 
tain  only  one  benzene  ring.  The  ethers,  phenols,  and  esters  are 
limited  to  those  which  contain  carbon,  hydrogen,  and  oxygen  only, 
and  no  substituting  groups  except  those  containing  only  carbon 
and  hydrogen.  [See  also  J.  Soc.  Ohem.  Ind.}  1919,  June.] 

H.  W. 

Colloidal  Selenium.  Julius  Meyer  ( Zeitsch ,  Elektroclmn., 
1919,  25,  80 — 82). — Colloidal  selenium  may  be  obtained  by  the 
action  of  dilute  sulphuric  acid  on  sodium  selenosulphate  according 
to  the  equation  Na2SeS03  +  H2SO4  =  Se  +  S02  +  H20  +  Na2S04.  A 
small  quantity  of  sodium  sulphite  is  dissolved  in  5  c.c.  of  distilled 
water  and  boiled  with  an  equal  quantity  of  selenium  for  about 
half  a  minute,  the  solution  is  filtered,  and  about  1  c.c.  of  the 
filtrate  diluted  with  a  litre  of  water,  treated  with  four  to  five  drops 
of  dilute  sulphuric  acid,  and  stirred.  The  solution  becomes  at 
once  orange-yellow  to  dark  red  in  colour,  depending  on  the  con¬ 
centration.  Filtration  through  a  Zsigmondy  membrane  gives  a 
clear,  colourless  sol.  The  sols  are  very  stable  and  not  at  all 
sensitive  to  moderate  concentrations  of  acids.  The  particles  are 
positively  charged,  and  thus  differ  from  the  colloidal  selenium  pro¬ 
duced  by  the  solution  of  selenium  in  hydrazine  hydrate,  which  is 
negatively  charged.  A  comparison  of  the  two  forms  of  colloidal 
selenium  is  given  in  the  paper,  and  the  suitability  of  the  new 
form  for  lecture  experiments  is  demonstrated.  J.  F.  S. 

The  Decomposition  of  Nitrous  Acid.  Joseph  Knox  and 
Douglas  M.  Reid  (J.  Soc.  Chem .  Ind.y  1919,  38,  105 — 108t). — 
The  nitrous  acid  solutions  for  these  experiments  were  prepared  by 
mixing  solutions  of  nitric  acid  and  sodium  nitrite  of  known 


INORGANIC  CHEMISTRY. 


ii.  229 


strengths.  The  rate  of  decomposition  of  the  nitrous  acid  was 
found  to  be  profoundly  influenced  by  the  conditions.  It  is  greatly 
accelerated  when  the  amount  of  surface  exposed  to  the  action  of 
air  is  increased,  for  example,  by  shaking  in  presence  of  excess  of 
air.  The  excess  of  air  is  effective  through  removing  by  oxidation 
the  nitric  oxide  produced  in  the  reversible  reaction,  3HN02  — 
HN03  -f  2NO  A  H20,  thus  allowing  the  balanced  reaction  to  proceed 
in  the  direction  from  left  to  right.  The  nitric  oxide  can  also  be 
removed  from  the  solution  by  the  passage  of  a  current  of  carbon 
dioxide,  the  decomposition  being  accelerated  almost  as  much  as 
by  a  current  of  air.  The  influence  of  temperature  on  the  rate  of 
decomposition  with,  and  without,  excess  of  air  was  studied  up  to 
50°,  and  the  rate  was  found  to  increase  rapidly  with  the  tempera¬ 
ture.  Free  nitric  acid,  if  present,  accelerates  the  initial  rate  of 
decomposition  of  the  nitrous  acid,  but  appears  to  have  a  retard¬ 
ing  influence  in  the  later  stages.  The  several  series  of  experi¬ 
ments  are  illustrated  by  curves.  E.  IT.  R. 

Densities  of  Mixtures  of  Sulphuric  and  Nitric  Acids.  Paul 
Pascal  and  M.  Garnier  (Bull.  Soc.  chim 1919,  [iv],  25,  142 — 145). 
— Tables  are  given  showing  the  results  of  determinations  of  the 
density  of  sulphuric  and  nitric  acids  at  different  concentrations, 
and  of  mixtures  of  these  acids  in  varying  proportions  and  with 
varying  proportions  of  wTater  added.  It  is  shown  that,  in  the  zone 
of  mixtures  used  for  nitrating  cotton,  the  density  is  almost  entirely 
a  function  of  the  water  content.  W.  G. 

Baeyer's  Strain  Theory  and  the  Structure  of  the  Diamond. 

Ernst  Mohr  (J.  pr.  Ckem .,  1918,  [ii],  98,  315- — 353). — A 
theoretical  paper  in  which  the  stability  of  the  cyclohexane  ring  is 
first  considered ;  it  is  shown  that  the  number  of  known  isomerides 
is  readily  explicable  by  means  of  Lachse’s  model  (in  which  the 
carbon  atoms  do  not  lie  in  one  plane)  if,  at  the  same  time,  a  free 
or  only  partly  hindered  rotation  is  assumed.  The  ideas  are 
extended  to  more  complex  rings,  but  the  data  are  too*  restricted 
to  allow  any  very  general  conclusions  to  be  drawn. 

It  is  further  shown  that  atom  model  systems  can  be  constructed 
by  the  direct  or  oblique  superposition  of  cyclohexane  ring  layers 
in  the  centre  of  which  all  valencies  are  saturated  without  strain 
and  in  which  free  valencies  exist  only  at  the  surface.  The  diamond 
space  lattice  described  by  Bragg  is  then  found  to  be  identical  with 
the  obliquely  formed  carbon  atom  system  so  derived. 

The  existence  of  carbon  rings  which  contain  more  than  six  carbon 
atoms  and  which  are  free  from  strain  is  also  considered,  but  the 
author  is  led  to  the  conclusion  that  the  strain  in  such  systems 
cannot  at  present  be  predicted  with  any  certainty,  and  is  probably 
complicated  by  other  factors.  H.  W. 

Attempted  Synthesis  of  Carbonyl  Sulphide  by  means 
of  the  Electric  Spark.  F.  Gonzalez  and  E.  Moles  (Anal.  Fis. 
Quim.y  1919,  17,  55 — 59), — The  assertion  of  Chevrier  ( Com.pt . 
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rend.,  1869,  69,  136)  that  sulphur  vapour  and  carbon  monoxide 
combine  easily  under  the  action  of  the  electric  spark  to  form 
carbonyl  sulphide  was  tested  by  the  authors.  Pure  dry  carbon  mon¬ 
oxide  was  passed  in  a  sealed  apparatus  over  the  surface  of  sulphur 
heated  at  110°  and  260°,  and  there  subjected  to  sparking.  The 
gaseous  products  were  cooled  in  various  freezing  mixtures,  finally 
in  liquid  air.  No  trace  of  carbonyl  sulphide  was  observed.  An 
experiment  under  reduced  pressure  also  yielded  a  negative  result. 

W.  S.  M. 

Thermal  Decomposition  of  Carbonyl  Sulphide.  Alfred 
Stock  and  Paul  Seelig  (Ber.,  1919,  52,  [ B ],  681— 694).— The 
thermal  decomposition  of  carbonyl  sulphide  leads  to  the  formation 
of  carbon  monoxide  and  sulphur  on  the  one  hand  and  to  carbon 
dioxide  and  carbon  disulphide  on  the  other;  assuming  that  carbon 
oxysulphide  is  immediately  concerned  with  each  equilibrium,  the 
reactions  may  be  written  2COS  —  2CO  +  S2  and  2COS  —  C02  + 
CS2.  Attempts  have  now  been  made  to  determine  the  equilibrium 
at  800°  and  950°  respectively.  For  this  purpose,  a  current  of 
carbonyl  sulphide  is  sent  through  an  electrically  heated  quartz 
tube  packed  with  quartz  splinters  and  provided  with  a  quartz  rod 
to  prevent  backward  diffusion  of  gas ;  the  end  of  the  quartz  tube 
is  drawn  out  to  a  capillary  connected  as  closely  to  the  furnace  as 
possible  with  a  quartz  U-tube,  which  is  immersed  in  a  paraffin 
bath  maintained  at  130°,  and  serves  to  retain  the  sulphur;  the 
gases  evolved  are  collected  over  mercury  and  analysed  by  the 
authors'  method  (this  vol.,  ii,  245).  The  effect  of  the  rate  of 
passage  of  gas  (time  of  heating)  and  rapidity  of  cooling  (length  of 
capillary)  has  been  investigated,  from  which  it  appears  that  the 
values  observed  approximate  closely  to  the  true  equilibria  values. 

At  800°,  the  reaction  2COS  C02+CS2  appears  to  proceed 
slowly  in  either  direction,  whilst  the  action  2COS  ^  2CO  +  S2  is 
very  rapid.  The  fact  that  the  carbon  monoxide  degree  of  dis¬ 
sociation  is  independent  of  the  amounts  of  carbon  dioxide  and 
carbon  disulphide  present  shows  that  carbon  monoxide  and  sulphur 
(at  any  rate  for  the  greater  part)  are  primary  products  of  the 
decomposition  of  carbonyl  sulphide,  and  not  formed  secondarily 
from  carbon  dioxide  and  carbon  disulphide.  The  CO^  degree  of 
dissociation  is  about  48*5%,  the  CO  degree  about  45 '5%,  so  that, 
at  800°  and  atmospheric  pressure,  the  earbonvl  sulphide  is  decom¬ 
posed  to  the  extent  of  about  64%.  At  950°,  the  corresponding 
figures  are  43%  for  the  C02  degree  of  dissociation,  at  least  71%  for 
the  CO  degree,  and  at  least  76%  for  the  dissociation  of  carbon 
oxysulphide. 

(With  W.  Ottmann.]— Preliminarv  experiments  on  the  action 
of  heat  on  mixtures  of  carbon  dioxide  and  disulphide  on  the  one 
hand  and  of  carbon  monoxide  and  sulphur  on  the  other  show  that 
the  same  products  are  formed  as  when  carbonyl  sulphide  is  heated, 
and  that  a  true  case  of  eauilibrium  is  presented.  Similarly,  the 
combustion  of  carbon  disulphide  with  an  insufficiency  of  oxygen 
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or  of  oxygen  in  carbon  disulphide  vapour  yields  a  mixture  of  un¬ 
changed  carbon  disulphide,  carbon  dioxide,  sulphur  dioxide, 
carbonyl  sulphide,  and  carbon  monoxide. 

The  literature  of  the  subject  is  also  critically  reviewed. 

H.  W. 

Stabilisation  of  Dilute  Sodium  Hypochlorite  Solutions 
(Dakin’s  Solution).  Glenn  E.  Cullen  and  Roger  S.  Hubbard 
(J.  Biol.  Chem 1919,  37,  511 — 517). — The  regulation  of  the 
alkalinity  of  Dakin’s  solution  may  be  efficiently  carried  out  either 
by  means  of  buffer  salts  or  by  small  amounts  of  alkali.  0*5% 
Sodium  hypochlorite,  prepared  by  electrolysis  of  sodium  chloride, 
may  be  stabilised  for  use  by  the  addition  of  0*5%  borax,  of  0*5  to 
1*0%  of  sodium  carbonate  mixtures  of  10  to  9*5,  or  by  the 
addition  of  0*2  gram  of  sodium  hydroxide  per  litre.  J.  C.  D. 

Electrolytic  Preparation  of  Dilute  Sodium  Hypochlorite 
Solutions  (Dakin’s  Solution).  Glenn  E.  Cullen  and  Roger  S. 
Hubbard  (J.  Biol .  Chem..,  1919,  37,  519 — 523). — The  influence  of 
temperature  on  this  process  was  investigated.  The  optimum  point 
of  the  curve  representing  the  production  of  hypochlorite  may  be 
raised  by  raising  the  initial  temperature  of  the  brine.  Increase  of 
salt  concentration  lessens  the  internal  resistance  of  the  cell,  and 
consequently  increases  the  production  of  sodium  hypochlorite  per 
unit  of  time.  [See,  further,  -7.  Soc .  Chem .  Ind..  1919,  June.] 

J.  C.  D. 

The  Stability  of  Javel  Extracts.  H.  Fonzes-Diacon  (Bull.  Soc. 
chim .,  1919,  [iv],  25,  206 — 208). — Javel  extracts,  containing 

5  grams  of  active  chlorine  per  100  c.c.,  lose  very  little  of  their 
activity  when  exposed  to  light  in  deep  yellow  bottles,  even  after 
four  months.  In  colourless  bottles,  the  loss  is  very  marked,  how¬ 
ever,  Javel  extracts  of  various  strengths  tending  towards  a  common 
limit  of  about  1  gram  of  active  chlorine  per  100  c.c.  W.  G. 

Chemical  Decomposition  and  Electrolytic  Formation  of 
Sodium  Hyposulphite.  K.  Jellinek  and  E.  Jellinek  ( Zeitsch . 
physikal .  Chem 1919,  93,  325—367). — The  decomposition  of 
sodium  hyposulphite  has  been  studied  in  aqueous  solution  and  in 
solutions  of  sodium  hydrogen  sulphite  of  various  concentrations 
at  the  temperatures  0%  10°,  20°,  and  30°.  The  reaction  follows 
the  scheme  2Na2S204  =  Na2S205  -f  Na2S203;  Na2S205  +  H20~ 

2NaHS03.  The  reaction  is  bimolecular,  and  the  constants  have 
been  obtained  for  the  various  temperatures.  The  dependence  of 
the  reaction  constant  on  temperature  and  on  the  hydrogen  sulphite 
concentration  is  given  by  the  equation  log  k  —  A  Bty  in  which  A 
and  B  are  constants.  At  constant  temperature,  the  reaction  con¬ 
stant  is  proportional  to  the  square  of  the  hydrogen  sulphite  con¬ 
centration.  The  electrolysis  of  sodium  hyposulphite  has  been 
investigated,  particularly  in  connexion  with  the  factors  which 
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govern  the  hyposulphite  formation.  The  electrolysis  was  carried 
out  with  electrodes  of  various  metals,  and  variable  quantities  of 
sulphur  dioxide  were  led  into  the  solution.  The  concentration  of 
sodium  thiosulphate  and  the  amount  of  hydrogen  liberated  were 
measured,  and  the  dependence  of  these  on  the  time  of  electrolysis 
determined.  Solutions  containing  7—8%  of  hyposulphite  could 
be  obtained.  The  processes  which  influenced  the  current  yield 
were  quantitatively  explained,  and  the  conditions  for  obtaining 
higher  yields  of  hyposulphite  indicated.  J.  F.  S. 

Cryoscopic  Study  of  Couples.  Cadmium  Iodide-Alkali 
Iodide.  E.  Cornec  and  G.  Urbain  (Bull.  Soc.  chim 1919,  [iv], 
25,  137—142). — For  the  most  part  a  more  detailed  account  of 
work  already  published  (compare  A.,  1914,  ii,  428).  A  cryoscopic 
study  of  the  couple  cadmium  iodide-hydrogen  iodide  in  aqueous 
solution  reveals  the  existence  in  aqueous  solution  of  the  acid  salt, 
CdI2,2HI.  W.  G. 

The  Preparation  of  Cadmium  Suboxide.  Henry  George 
Denham  (T.,  1919,  115,  556 — 559). 

New  Preparation  of  a  very  Dissociable  Calomel.  Paul 
Duret  (Ann.  Inst.  Pasteur ,  1919,  33,  174—176). — Calomel  may 
be  prepared  in  a  light,  voluminous  form  having  a  high  degree  of 
purity  by  the  following  process.  A  solution  containing  6  grams 
of  sodium  hydrogen  carbonate  and  10  grams  of  dextrose  in  80  c.c. 
of  water  is  added  to  a  solution  containing  7*5  grams  of  crystalline 
magnesium  chloride  in  20  c.c.  of  water,  and  this  mixture  is  added 
to  a  solution  containing  11*5  grams  of  mercuric  chloride  and  ten 
drops  of  hydrochloric  acid  in  100  c.c.  of  water  in  a  flask.  When 
the  reaction  has  ceased,  the  mixture  is  heated  on  a  water-bath 
until  all  the  carbon  dioxide  is  evolved.  The  finely  divided  pre¬ 
cipitate  of  mercurous  chloride  is  then  collected  and  washed  with 
water.  In  this  form  it  possesses  greater  germicidal  powers  than 
the  ordinary  preparations  when  used  in  prophylactic  ointments  or 
anti-syphilitic  injections.  W.  G. 

Regeneration  of  Nessler’s  Solution.  D.  Pullman  ( Analyst , 
1919,  44,  124 — 125).- — Residues  from  the  estimation  of  ammonia 
by  Kessler’s  method  are  neutralised  and  treated  with  a  solution  of 
a  soluble  mercuric  salt  in  amount  equivalent  to  the  iodine  present. 
This  precipitates  mercuric  iodide,  which  may  be  washed,  dried, 
and  used  for  the  preparation  of  a  modified  Nessler’s  solution.  This 
is  made  by  adding  metallic  zinc  to  mercuric  iodide  suspended  in 
hot  water,  when  the  reaction,  Zn  +  2HgI2  =  ZnHgI4  -f  Hg,  takes 
place.  The  zinc  mercuric  iodide  remains  in  solution,  and,  after 
filtration  from  the  mercury,  is  treated  with  sodium  hydroxide  in 
sufficient  quantity  to  produce  the  reagent.  Experiments  have 
shown  that  Nessler’s  reagent  thus  prepared  can  replace  the  ordinary 
solution  containing  potassium  mercuric  iodide.  [See  also  J.  Soc. 
Chem.  hid 1919.  June.]  C.  A.  M. 
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Mercuric  Sulphoxy  chloride.  Sir  Prafulla  Chandra  Ray 
and  Prafulla  Kumar  Sen  (T.,  1919,  115,  552 — 556). 

Manganates  and  Permanganates.  I.  Course  of  the 
Reaction  between  Manganese  Dioxide,  Potassium  Hydr* 
oxide,  and  Oxygen,  and  the  Manufacture  of  Potassium 
Manganate.  H.  I.  Schlesinger,  R.  D.  Mullinix,  and  S.  Popoff 
(J .  2nd.  Eng.  Ghem .,  1919,  11,  317 — 323). — When  manganese 
dioxide  is  heated  with  potassium  hydroxide  in  a  current  of  air, 
complete  oxidation  is  frequently  attained  only  by  re-moistening 
and  re-heating  the  mixture.  The  yield  of  potassium  manganate 
varies  with  the  proportion  of  potassium  hydroxide  present;  at 
about  300°,  practically  all  the  manganese  dioxide  is  converted  into 
manganate  when  two  molecules  of  potassium  hydroxide  are  used 
for  each  molecule  of  manganese  dioxide.  Mangani-manganates 
are  not  formed  under  these  conditions,  but  larger  amounts  of 
potassium  hydroxide  cause  the  manganate  to  decompose  into 
mangani-manganate  (compare  Sackur,  A.,  1911,  ii,  400).  The 
yield  of  manganate  is  lowered  when  sodium  hydroxide  is  used  in 
place  of  potassium  hydroxide.  It  is  important  that  the  manganese 
ores  used  should  be  powdered  as  finely  as  possible.  [See,  further, 
J.  Soc.  Ghem .  2nd.,  1919,  321a.]  W.  P.  S. 


Complex  Compounds  of  Tervalent  Iron  with  Hypo- 
phosphorous  Acid.  R.  F.  Weinland  and  Walter  Hieber  ( Ber 
1919,  52,  [2?],  731 — 741). — In  a  previous  communication  ( Zeit . 
anorg ,  Chevi 1919,  106)  it  has  been  shown  that  tervalent 

iron  forms  a  complex  cation  with  hypophosphorous  acid, 
[Fe3(H2P02)6]'".  It  is  now  established  that  a  similar  complex 
anion  can  also  exist.  If  the  basic  ferric  ’hypophosphite, 

Fes(H2P02)8-0H,  is  dissolved  in  warm  concentrated  solutions  of 
alkali  hypophosphites  and  the  solutions  are  allowed  to  evaporate, 
pale  reddish-violet  crystals  separate  having  the  composition 
Fe(H2P02)3,2K(Na)H2P02,H20.  The  molecule  of  water  is  firmly 
retained.  The  properties  of  these  salts  lead  the  authors  to  ascribe 

to  them  the  constitution 


f(H,P02)5 

A  v  TT 


K2(Na2).  When  the  salts 
are  dissolved  in  water,  a  basic  ferric  hypophosphite  is  precipitated, 


H2Q 


3 


(H9P02)5 

X  D  TT 


h2o 


K, 


]?e  (H2P02>6 

OH 


(H2P02)2  + 

H3P02  +  6KH2P02  +  2HsO, 


a  complex  cation  being  thus  transformed  into  a  complex  anion; 
the  latter  is  only  stable  in  solution  in  the  presence  of  a  large  excess 
of  alkali  hypophosphite,  and  the  composition  of  the  basic  salt  varies 
somewhat. 

Since  hypophosphorous  acid  and  ferric  iron  can  thus  combine  to 
form  both  complex  acid  and  complex  base,  it  is  to  be  expected  that 
these  will  combine  with  one  another  to  yield  salts  which  appear 
to  be  ferric  hypophosphites.  Their  constitution  follows  from  their 
mode  of  formation.  Thus,  if  concentrated  ferric  chloride  solution 
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is  slowly  added  to  warm  concentrated  alkali  hypophosphite,  the 
ferric  hypophosphite  formed  is  immediately  dissolved,  yielding  the 
complex  pentahypophosphito-ion ;  on  continued  addition,  however, 
a  sudden  precipitation  occurs,  and  further  precipitations  can  be 
obtained  from  the  successive  filtrates.  These  salts  are  all  feebly 
basic  or  practically  neutral,  the  composition  of  which  varies 
between  Fe  :  H2P02  —  1  :  2*71  and  1:2*86.  Salts  are  thus  obtained 
containing  (i)  two  hexahypophosphito-cations,  one  pentahypo- 
phosphito-anion,  and  two  hypophosphite  radicles;  (ii)  a  similar  salt 
containing  three  hypophosphite  radicles,  and  (iii)  a  salt  composed 
of  one  complex  anion  and  cation.  Similarly,  when  a  solution  of 
ferric  hypophosphite  in  hypophosphorous  acid  (50%)  is  evaporated 
over  sulphuric  acid,  a  salt  is  obtained  containing  one  triferrihexa- 
hypophosphito-cation  and  one  pentahypophosphito-anion,  and 
either  three  or  four  molecules  of  hypophosphorous  acid. 

The  ability  of  hypophosphorous  acid  to  yield  both  complex 
anions  and  cations  with  ferric  iron  is  shared  only  by  formic  and 
salicylic  acids;  the  reason  may  possibly  lie  in  the  somewhat  similar 

structure,  H*C  and  ,  of  formic  and  hypophos¬ 
phorous  acids.  H.  W. 

The  Normal  Nitrides  of  Nickel  and  Cobalt.  A.  C.  Vournasos 
( Gompt .  rend .,  1919,  16S,  889—891). — Nickel  nitride,  Ni3N2,  is 
readily  obtained  if  a  mixture  of  anhydrous  nickelous  oxide  and 
anhydrous  nickel  cyanide  in  the  proportion  of  1:0*74  is  dropped 
in  small  quantities  at  a  time  through  an  arc.  between  two  carbon 
electrodes  in  an  atmosphere  of  nitrogen,  providing  the  temperature 
of  the  arc  is  near  2000°.  The  nitride  so  obtained  is  not  magnetic. 
It  burns  in  oxygen,  giving  nickelous  oxide  and  nitrogen  peroxide. 
It  is  decomposed  when  heated  in  chlorine,  and  also  by  nitric  and 
hydrochloric  acids.  It  is  not  decomposed  by  boiling  water. 

Cobalt  nitride ,  Co3N2,  a  brown  powder,  may  be  similarly  pre¬ 
pared,  and  possesses  similar  properties.  W.  <5. 

Existence  of  fsoTungstic  Acid.  P.  Barbe  (Mon.  Sci 1919, 
[v],  9,  i,  73- — 75). — Results  of  a  critical  research  led  the  author  to 
the  opinion  that  isotungstic  acid  and  ammonium  ^sotungstate  do 
not  exist;  the  ammonium  ^otungstate  described  by  Gerber  (A., 
1917,  ii,  575)  was  actually  ammonium  sodium  tungstate.  The 
author  has  worked  for  some  years  on  tungsten,  and,  without  going 
as  far  as  to  deny  the  existence  of  neotungsten,  states  that  he  has 
never  met  with  a  specimen  of  the  metal  having  a  molecular  weight 
higher  than  usual.  [See,  further.  J.  Soc .  Chem.  Ind.,  1919,  June.] 

W.  P.  S. 


MINERALOCIICAL  CHEMISTRY. 


ii.  235 


Mineralogical  Chemistry. 


Oruetite,  a  New  Sulphotelluride  of  Bismuth,  S.  Pina  de 
Rubies  (Anal.  Fis.  Quim .,  1919,  17,  83 — 87). — This  mineral,  dis¬ 
covered  in  the  Serrama  de  Ronda,  in  Spain,  occurs  oM  dolomite  in 
laminar  masses  accompanied  by  scheelite,  pyrites,  mispiekel, 
limonite,  bismuthite,  and  native  bismuth.  The  laminae  show  a 
brilliant  steel-grey,  metallic  lustre,  and  are  easily  exfoliable. 
Hardness,  1*5 — 2.  Density,  7*6.  The  resemblance  to  tetradymite 
is  very  marked.  The  mean  of  seven  analyses  gave:  Bi  86*78%, 
Te  6*35%,  S  6*84%.  This  analysis  is  in  agreement  with  the  formula 
Bi8TeS4.  A  study  of  the  ternary  system  bismuth— sulphur- 
tellurium  shows  the  existence  of  the  compounds  Bi2S3,  Bi2Te3,  and 
Bi2Te3,Bi2S3  (Amadori,  A.,  1918,  ii,  366),  the  naturally  occurring 
sulphoteliurides,  tetradymite  (variety  with  sulphur),  joseite,  griin- 
lingite,  oruetite,  Being  regarded  as  eutectic  mixtures.  The  author 
proposes  the  following  representation  of  these  eutectics :  tetradymite 
(with  sulphur),  Bi2Te3,Bi2S3 — Bi2Te3;  joseite,  Bi2Te3,Bi2S3— 5Bi  ? ; 
griinlingite,  Bi2Te3,Bi2S3 — 2Bi2S3 — 4Bi ;  oruetite, 

Bi2Teo,Bi2S3 — 3BioS3 — 14Bi. 

W.  S.  M. 


Hydrated  Ferric  Oxides.  Eugen  Posnjak  and  H.  E.  Merwin 
(.Imer.  J.  Sci 1919,  [iv],  47,  311 — 348). — Analyses  of  a  number 
of  naturally  occurring*  hydrated  ferric  oxides,  from  many  locali¬ 
ties,  have  been  made,  and  the  detailed  results  given  in  the  paper. 
Dehydration  curves  and  specific  gravities  of  some  o'f  the  specimens 
have  been  obtained.  The  experiments  show  that  there  is  only  one 
hydrate  of  natural  ferric  oxide,  and  this  is  the  monohydrate.  The 
descriptions  given  in  the  literature  of  a  series  of  hydrates  ranging 
from  Ee203,^H20  to  Fe203,3H20  are  therefore  erroneous.  The 
monohydrate  occurs  in  nature  in  two  polymorphic  forms,  goethite 
and  lepidocrocite,  and  in  an  amorphous  condition,  limonite. 
Goethite  is  orthorhombic,  a:b:c~ 0*91:1:0*602,  D  4*28±0*01, 
a  2*26,  j8  2*394,  y  2*400;  it  has  a  dull  orange-yellow  streak  and  a 
faint  pleochroism.  Lepidocrocite  is  orthorhombic,  a :  b  :  c  = 
0*43:1:0*64,  D  4*09±0*04,  a  1*94,  j8  2*20,  y  2*51;  it  has  a  dull 
orange  streak  and  a  very  strong  pleochroism.  Limonite  is  essenti¬ 
ally  isotropic  ferric  oxide  monohydrate  with  adsorbed  and  capillary 
water.  The  fibrous  mineral  turgite  is  variable  in  composition,  and 
is  probably  a  solid  solution  of  goethite  in  haematite  with  enclosed 
and  adsorbed  water.  No  definitely  crystallised  synthetic  hydrated 
ferric  oxide  has  been  prepared,  and  only  two  types  of  amorphous 
hydrated  ferric  oxide  exist,  one  yellow  and  the  other  reddish-brown. 
The  yellow  substance  is  essentially  ferric  oxide  monohydrate,  whilst 
the  reddish-brown  substance  may  hold  its  water  either  in  a  dis¬ 
solved  or  an  absorbed  condition,  or  both.  J.  P.  S. 
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Turite  (  =  Turgite)  and  other  Iron-Ores  from  Nova  Scotia. 

L.  J.  Spencer  {Min,  Mag,,  1919,  18,  339 — 348). — The  group  of 
ferric  hydroxide  minerals  include  the  following  species  (haematite 
being  added  to  complete  the  series) : 


H*0%.  Sp.  gr. 

Haematite .  Fe203  0*0  5*2 

Turite  .  2Fe203,H20  5*3  4*3 

Goethite  .  Fe203,H20  10*1  4*2 

Hydrogoethite  ...  3Fe203,4~H.>0  13*1  3*7 

Limonite  .  2Fe203,3H20  14*5  3*9 

Xanthosiderite  ...  Fe203,2H20  18*4  — 

Limnite  .  Fe203,3H20  25*3  2-8 

Esmeraldaito .  Fe203,4H.20  31*1  2*6 


Of  these,  goethite  is  the  only  one  that  occurs  as  distinct  crystals ; 
the  remainder  have  sometimes  been  regarded  as  colloids  of  in¬ 
definite  composition,  and  in  some  of  the  recent  texVbooks  are 
treated  all  together  under  limonite.  Turite  and  limonite  possess, 
however,  a  fibrous,  crystalline  structure  with  definite  optical 
characters,  and  their  dehydration  curves  are  quite  distinct  from 
one  another  and  from  that  of  goethite.  Turite  (the  more  familiar 
spelling,  turgite,  is  an  incorrect  German  transliteration  from  the 
Russian)  usually  occurs  as  a  layer  on  limonite,  and  forms  hard 
{H  ~  6J),  lustrous,  mamillated  or  botryoidal  masses  with  a  radially- 
hbrous  and  concentric-shelly  structure.  It  is  black  with  often  a 
reddish  tinge  of  colour  and  a  brilliant  sub-metallic  lustre;  the 
streak  is  dark  cherry-red,  and  very  thin  fibres  transmit  a  crimson 
colour.  It  decrepitates  violently  when  heated. 

The  other  Nova  Scotian  iron  ores  include  magnetite,  hsematite, 
chalybite,  mesitite,  ankerite,  and  brilliant  pseudomorphous 
crystals  of  haematite  after  goethite.  L.  J.  S. 

The  Occurrence  of  Polyhalite  in  the  Older  Zechstein 
Potassium  Salt  Deposits  in  Relation  to  Vanft  Hoff’s  Con¬ 
clusions.  M.  Rosza  ( Zeitsch .  anorg.  Chem .,  1919,  105,  167 — 170). 
— The  occurrence  of  primary  and  secondary  deposits  of  polyhalite, 
Ca2K2Mg(S04)4,2H20,  is  in  general  agreement  with  what  is  to  be 
expected  from  van’t  Hoffs  work.  The  salt  is  met  with  in  almost 
all  potassium-containing  parts  of  the  older  Zechstein  salt  deposits, 
with  the  exception  of  the  carnallite  layers.  As  a  primary  deposit, 
it  is  found  here  and  there  in  the  “  Steinsalz.”  Elsewhere,  as  in 
the  kieserite  transition  zone  of  the  Stassfurt  carnallite  layer,  it  is 
represented  by  its  decomposition  products,  anhydrite,  kieserite, 
sylvine,  and  carnallite,  formed  through  the  infiltration  of  liquors 
rich  in  magnesium  chloride  from  the  carnallite  region.  Where 
the  carnallite-kieserite  layers  have  undergone  hydrothermal 
change,  the  conditions  may  have  become  favourable  for  the  form¬ 
ation  of  polyhalite  as  a  secondary  deposit.  Where  hard  salt 
formation  has  taken  place  under  conditions  which  would  preclude 
the  formation  of  polyhalite,  or  where  only  a  purely  thermal  decom¬ 
position  of  carnallite  has  occurred,  no  polyhalite  is  found.  The 
presence  of  polyhalite  is  of  great  importance  from  the  point  of 
view  of  chemical  genetics.  E.  H.  R. 
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The  Presence  of  Boron  in  some  Natural  Basic  Silico- 
aluminates.  A.  Lacroix  and  A.  de  Gramont  (Compt.  rend.,  i 919, 
168,  857 — 861). — A  spectrographic  study  of  three  basic  silico- 
aluminates  from  Madagascar,  saphirine,  grandidierite,  and 
kornerupine  (compare  A.,  1912,  ii,  1182),  revealed  the  presence  of 
boron,  and  this  was  confirmed  by  a  further  chemical  analysis.  The 
boron  content  of  the  minerals  increased  in  the  order  named.  The 
authors  consider  that  boron  replaces  aluminium  isomorphously  in 
these  minerals.  A  number  of  other  silico-aluminates  were  also 
examined  spectrographically.  Boron  was  found  in  dumortierite 
and  certain  idocrases,  whilst  in  other  idocrases  its  presence  was  not 
detected.  Similarly,  it  could  not  be  detected  in  andalusite,  silli- 
manite,  disthene,  or  in  the  natural  hydrated  aluminas  examined. 

W.  G. 

Ferrierite,  a  New  Zeolitic  Mineral,  from  British  Columbia. 

It.  P.  D.  Graham  (Trans.  Boy .  Soc.  Canada ,  1918,  [iii],  12, 
Sect.  IV,  185 — 190). — The  mineral  occurs  in  veins  of  chalcedony 
and  calcite  in  decomposed  basalt  on  the  north  shore  of  Kamloops 
Lake.  It  forms  white,  spherical  aggregates  of  colourless,  ortho¬ 
rhombic  blades  with  a  perfect  pearly  cleavage  parallel  to  (100), 
D  2-150,  R  3—3-|,  a  1‘478,  0  1-479,  y  1'482.  Analysis  of  the 
transparent  blades  carefully  freed  from  chalcedony  gave : 

Si02.  ALA.  CaO.  MgO.  NaaO.  KA  H20.  Total. 

6913  11-44  nil  2*92  3*97  0*36  1305  100*87 

corresponding  with  Clarke's  general  formula  for  ptilolite  and 
mordenite,  namely,  Al2(Si205)5R/4  +  6H20,  where  R;2  =  Mg,  Na2, 
H2.  Ferrierite,  however,  differs  from  all  other  zeolites  in  contain¬ 
ing  magnesium  in  place  of  calcium.  The  mineral  commences  to 
lose  water  at  or  below  100°;  about  half  is  lost  at  205°,  whilst  at 
275°  5*71%  is  still  retained,  and  is  probably  in  part  basic. 

L.  J.  S. 

Scapolite  from  the  Kiruna  District,  Swedish  Lapland. 

Nils  Sundius  (A had.  Abhandl.  U psala,  1915,  197- — 224,  and 
V  etenskapliga  och  praktiska  under sokningar  i  Lappland ,  anordnade 
av  Luossavaara-KUrunavaara  A ktieboUg ;  from  Jahrb.  Min.,  1918, 
Bef.  255 — 257). — The  rocks  of  this  district  are  rich  in  scapolites, 
which  are  very  fresh  and  form  fine-grained  masses  or  large,  pris¬ 
matic  aggregates.  They  have  been  produced  by  regional  pneu- 
matolytic  metamorphism,  the  chlorine,  carbon  dioxide,  and 
sulphur  trioxide  having  been  introduced  by  magmatic  emana¬ 
tions,  whilst  the  other  constituents  have  been  derived  from  the 
felspars  of  the  pre-existing  rocks.  Analysis  I  is  of  scapolite  from 
amphibolite  at  Vahaive,  II  from  greenstone  at  Pahtosvaara,  and 
III  from  scapolite-diopside-amphibolite  at  Kalpivaara. 

SiO„.  ALA.  P%03.  CaO.  Cl.  F.  SO,.  C02.  Sp.  gr. 

I.  48-52  27*53  0-25  13-31  1*24  —  0-55  n.d.  2*710—2-720 

11.54*82  22-49  — -  7-37  304  —  056  n.d.  2-632 

III.  57*31  22*07  — -  6*27  3*49  0*02  0*25  0*34  2*610 

D 
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The  relation  between  the  optical  constants  and  the  composition  of 
these  materials  is  shown  in  another  paper  by  the  same  author  (this 
vol . ,  ii,  163).  L.  J.  S. 

Viridine  and  its  Relation  to  Andalusite.  E.  A.  Wulfing 

( Sitzungsber .  Heidelberg.  Akad.  Wiss.,  Math-nat.  Kl 1917, 
Abh.  12;  from  Jalirb.  Min 1918,  Ref.  259 — 261). — -Viridine  from 
Darmstadt  (D  3*220)  was  described  by  G.  Klemm  (A.,  1913, 
ii,  423)  as  a  green  variety  of  andalusite  containing  Ee203  4*16  and 
Mn203  4*77%,  the  formula  being  (Al,Mn,Fe)2Si05,  and  a  similar 
mineral  (D  3*205)  from  Vestam,  Sweden,  was  described  by 
H.  Backstrom  under  the  name  manganandalusite  (A.,  1897, 
ii,  271).  These  are  compared  optically  with  the  ordinary  type  of 
red  andalusite  (D  3*154)  and  with  greenish-yellow  andalusite  from 
Brazil  (D  3*162,  which  has  not  been  analysed,  but  is  probably 
similar  to  the  red  andalusite).  Viridine  is  optically  positive  with 
7~c,  whilst  andalusite  is  optically  negative  with  a  —  c.  On  account 
of  this  difference,  viridine  is  considered  to  be  distinct  from 
andalusite,  and  consequently  Al2Si05  is  regarded  as  tetramorphous, 
as  represented  by  the  minerals  kyanite,  sillimanite,  andalusite, 
and  viridine.  L.  J.  S. 

The  Pelham  Asbestos  Mine,  Massachusetts.  Earl  V. 
Shannon  ( Amer .  Min.,  1919,  4,  37 — 39). — Various  minerals  are 
developed  at  the  junction  of  an  intrusive  mass  of  peridotite 
(saxonite)  in  acid  gneiss  at  this  locality.  The  outer  portion  of  the 
saxonite  is  changed  to  fibrous  anthophyllite,  which  is  here  mined 
as  asbestos.  Associated  with  biotite  is  a  saponaceous,  silvery, 
bluish-green  mineral  composed  of  fine  scales;  on  drying,  it  becomes 
opaque  and  pale  olive-green.  Analyses  I  and  II  of  material 
slightly  contaminated  with  biotite  and  actinolite  prove  that  this 
is  the  “pelhamite^  of  J.  P.  Cooke  (1875),  which  is  classed  by 
Dana  as  a  vermiculite. 

h2o  h2o 

Si02.  A1203.  Fe2Oo.  CaO,  MgO.  <  105°.  >  105°.  Total. 

I.  40*08  21-65  3*59  0*58  20*12  3*79  7*83  97*64 

II.  38*88  19*27  3*99  —  22*66  3*36  9*54  97*90 

L.  J.  S. 

The  Origin  of  Septarian  Structure.  W.  Alfred  Richardson 
{Min.  Mag.,  1919,  18,  327— -337). — The  origin  of  the  system  of 
polygonal  cracks  in  septarian  nodules  is  discussed  in  detail.  The 
expansion  and  contraction  theories  are  dismissed,  and  it  is  con¬ 
cluded  that  the  cracks  are  due  to  the  desiccation  of  a  colloidal 
centre  by  chemical  means.  Similar  structures  are  produced 
artificially  when  pats  of  clay  are  air-dried  or  immersed  in  a  con¬ 
centrated  solution  of  calcium  chloride.  The  following  partial 
analyses  are  of  la,  the  exterior  portion,  and  lb,  the  central  por¬ 
tion,  of  an  ironstone  septarium  from  the  Lias  at  Bracebridge, 
Lincolnshire,  and  II  of  the  clay  in  which  the  nodules  are  embedded. 


ANALYTICAL  CHEMISTRY. 


ii.  230 


III  of  a  limestone  septarium  from  Nottinghamshire,  a  the  exterior, 
b  1  inch  from  the  outside,  and  c  the  centre. 


Si02. 

al,o3. 

Fe,03. 

CaO. 

la. 

24*7 

180 

34*3 

. — . 

lb. 

131 

35*  1 

4*7 

22*9 

IL 

53  1 

31*1 

7*3 

. — - 

Ilia. 

12*3 

trace 

7*2 

36*3 

111b. 

8*0 

2*0 

3*9 

45*3 

llh*. 

4*5 

4*0 

3*5 

46*0 

The  nodules  probably  originated  by  the  rhythmic  precipitation 
of  solutions  diffusing  through  a  colloid  according  to  Liesegang’s 
laws.  L.  J.  S. 
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A  Simplification  of  the  McLean-van  Slyke  Method  for 
Estimation  of  Plasma  Chlorides.  Donald  D.  van  Slyke  and 
John  J.  Donleavy  (J .  Biol.  Chcm 1919,  37,  551—555). — The 
method  previously  described  (A.,  1915,  ii,  573)  has  been  simplified 
by  reducing  the  number  of  filtrations  necessary.  The  standard 
silver  nitrate  solution  is  made  up  to  contain,  in  addition  to  the 
nitrate,  7'5  grams  of  picric  acid  per  litre.  This  solution  pre¬ 
cipitates  both  protein  and  chlorides  simultaneously.  The  excess 
of  silver  in  the  filtrate  is  titrated  with  potassium  iodide. 

J.  C.  D. 

Indirect  Electrolytic  Estimation  of  Anions  without 
Platinum  Electrodes.  E.  Lasala  (Anal.  Fis.  Quim 1919,  17, 
88 — 95). — -The  present  preliminary  investigation  is  concerned  with 
the  estimation  of  chloride,  bromide,  and  iodide.  The  halogen  is 
precipitated  as  silver  haloid  by  means  of  a  5%  solution  of  silver 
nitrate.  The  precipitate  is  filtered  through  glass  wool  and  dis¬ 
solved  in  20%  solution  of  potassium  cyanide  to  which  a  little 
sodium  hydroxide  is  added.  The  solution  is  electrolysed  with  a 
nickel-plated  copper  cathode  and  a  rotating  iron  anode.  Towards 
the  end  of  the  electrolysis,  the  electrolyte  is  heated  nearly  to  boil¬ 
ing.  The  results  are  most  satisfactory.  The  cathode,  is  prepared 
by  electrolysis  of  an  ammoniacal  solution  of  nickel  sulphate. 

W.  S.  M. 

Iodometric  Studies.  The  Starch-Iodine  Reaction.  I.  M. 

Kolthoff  ( Pharm .  Weekblad,  1919,  56,  391— 404).— A  systematic 
investigation  of  the  sensitiveness  of  the  starch-iodine  reaction 
under  varying  conditions.  The  sensitiveness  is  increased  by  the 
presence  of  salts,  especially  potassium  iodide,  and  acids  (A.,-  1895, 
i,  79).  Increased  temperatures  and  presence  of  organic  substances 
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such  as  alcohols,  albumin,  etc.,  diminish  the  sensitiveness.  The 
magnitude  of  the  correction  to  be  applied  in  the  titration  of  dilute 
iodine  solutions  with  dilute  thiosulphate  solutions,  and  vice  versa, 
was  determined.  The  correction  is  a  minimum  in  hydrochloric 
acid  solution  to  which  a  little  potassium  iodide  has  been  added. 

W.  S.  M. 

The  Iodometric  Estimation  of  Bromate  (and  Iodate). 

I.  M.  Kolthoff  ( Pharm .  Weekblad ,  1919,  56,  426 — 438). — In  the 
titration  with  thiosulphate  solution  of  bromate  solutions  to  which 
potassium  iodide  has  been  added,  the  concentrations  of  bromate 
and  iodide  are  factors  of  little  importance.  It  is  essential,  how¬ 
ever,  that  sufficient  acid  be  present  in  the  mixture.  The  minimum 
concentration  required  in  the  solution  is  0‘5JV  for  hydrochloric 
acid  and  about  l’OA  for  sulphuric  acid  if  titration  is  carried  out 
immediately  after  the  addition  of  the  iodide.  If  too  little 
acid  is  present,  oxidation  of  the  thiosulphate  directly  to  sulphate 
takes  place :  8HBr03  +  5H2S203  +  H20  —  10H2SO4  4-  4Br2  or 
4HBr03+ 3H2S2034- 3H20  —  GHgSC^  +  IHBr,  In  either  case,  too 
little  of  the  thiosulphate  solution  is  required.  The  error  may  be 
avoided  by  allowing  the  mixture  to  remain  some  time  before  titra¬ 
tion,  or  by  the  addition  of  a  catalyst.  The  best  catalyst  is 
ammonium  molybdate  in  both  strong  and  weakly  acid  solutions. 
The  catalytic  effect  of  ferrous  sulphate  and  potassium  dichromate 
is  negligible  in  strongly  acid  solutions,  but  is  more  marked  in 
weakly  acid  solutions.  Light  has  a  positive  catalytic  effect.  Salts 
such  as  sodium  chloride  and  sodium  sulphate  retard  the  reaction. 

The  reaction  between  iodate  and  iodide  is  much  more  rapid  than 
that  between  bromate  and  iodide,  and  therefore  the  iodometric 
estimation  of  iodates  is  not  attended  by  the  difficulties  arising  in 
the  latter  case.  W.  S.  M. 

A  Simple  Form  of  Apparatus  for  Estimating  the  Oxygen 
Content  of  Air  from  the  Upper  Atmosphere.  Francis  William 
Aston  (T.,  1919,  115,  472 — 475). 

Sodium  Pyrogalloxide  Solution  as  an  Absorbent  for 
Oxygen.  G.  W.  Jones  and  M.  H.  Meighan  (/.  Ind.  Eng.  Chem., 
1919,  11,  311 — 316). — The  rate  of  oxygen  absorption  in  sodium 
pyrogalloxide  solutions  increases  with  the  dilution  of  the  sodium 
hydroxide;  for  any  given  concentration  of  sodium  hydroxide,  the 
rate  of  absorption  is  proportional  to  the  concentration  of  the 
pyrogallol.  Carbon  monoxide  is  evolved  from  the  solution  if  the 
sodium  hydroxide  solution  used  has  a  specific  gravity  of  less  than 
1’30;  all  sodium  pyrogalloxide  solutions  evolve  carbon  monoxide  if 
the  sample  under  examination  contains  more  than  95%  of  oxygen. 
A  reagent  which  evolves  the  minimum  quantity  of  carbon  mon¬ 
oxide  and  has  a  fairly  high  rate  of  absorption  is  made  by  dissolving 
sodium  hydroxide  in  its  own  weight  of  water  and  adding  five  parts 
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of  this  solution  to  two  parts  of  a  solution  containing  1  gram  of 
pyrogallol  in  3  c.c.  of  water.  W.  P.  S. 

The  Relation  between  the  Oxygen  Concentration  and 
Rate  of  Reduction  of  Methylene-blue  by  Milk.  E.  Newton 
Harvey  (J .  Gen.  Physiol .,  1919,  1,  415 — 419). — The  rate  of  reduc¬ 
tion  and  decolorisation  of  methylene-blue  by  milk  in  the  presence 
of  an  aldehyde  is  proportional  to  the  oxygen  concentration.  It  is 
suggested  that  this  fact  might  be  made  the  basis  of  a  method  for 
determining  the  oxygen  content  of  gaseous  mixtures.  Carbon 
dioxide  present  in  concentrations  up  to  5%  does  not  affect  the 
reducing  action  of  the  milk.  J.  C.  D. 

Method  for  the  Identification  of  Sulphur- Oxygen  Com¬ 
pounds.  A.  Sander  ( Chem .  Zeit.,  1919,  43,  173.  Compare  A„ 
1915,  ii,  161).- — Sulphates,  sulphites,  hydrogen  sulphites,  thio¬ 
sulphates,  sulphides,  and  polythionates  may  be  identified  by  their 
different  behaviour  towards  mercuric  chloride,  this  reagent  also 
serving,  to  a  certain  extent,  for  the  identification  of  the  com¬ 
pounds  in  the  presence  of  each  other.  The  following  reactions 
result  when  the  compounds  are  treated  with  an  excess  of  mercuric 
chloride  solution:  Sodium  Sulphate. — Mercuric  sulphate  and 
sodium  chloride  are  formed,  and  the  solution  remains  neutral  in 
reaction.  Sodium  Sulphite — The  solution  remains  clear  and  is 
alkaline  towards  methyl-orange  before  and  after  the  addition  of 
mercuric  chloride;  when  the  mixture  is  boiled,  it  becomes  acid 
and  calomel  is  precipitated.  Sodium  TTydronen  Sulphite. — No 
precipitate ;  boiling  produces  a  precipitate  and  the  mixture  remains 
acid.  Sodium  Sulphide. — -A  black  precipitate,  which  rapidly 
becomes  white  owing  to  the  formation  of  a  sulphochloride ;  the 
mixture  has  a  neutral  reaction  before  and  after  boiling.  Sodium 
Thiosulphate. — As  in  the  case  of  a  sulphide,  a  white  precipitate 
forms,  but  the  mixture  becomes  stronglv  acid  ;  it  remains  acid 
when  boiled.  Sodium  Polythionate .- — Behaves  like  sodium  thio¬ 
sulphate  towards  mercuric  chloride,  but  may  be  distinguished  from 
the  latter  in  that  it  does  not  decolorise  iodine  solution  and  does 
not  give  a  precipitate  of  sulphur  when  acidified.  Sulphite  and 
polythionate  cannot  exist  together  in  the  same  solution. 

W.  P.  S. 

Volumetric  Estimation  of  Sulphurous  Acid.  Thos.  J.  1. 
Craig  (J.  Soe.  Chem .  7W.,  1919,  38.  96tV— The  sulphurous  acid 
solution  is  added  to  a  known  excess  of  hydrogen  peroxide  solution 
acidified  with  dilute  sulphuric  acid,  and  the  excess  of  hydrogen 
peroxide  is  then  titrated  with  standardised  potassium  permanganate 
solution.  The  reaction  proceeds  according  to  the  equations 
S09  +  H2Oo  =  HoSO<,  and  5HoOo  -f  2KMn04  -4-  SHoSCb  4* 

2MnS04  4- 8H20  4- 500.  The  method  may  also  be  applied  to  solu¬ 
tions  containing  sulphites  or  hydrogen  sulphites.  W.  P.  S. 
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Estimation  of  Total  Nitrogen,  including  Nitric  Nitrogen 
[in  Soil  Extracts],  B.  S.  Davisson  and  J.  T.  Parsons  ( J .  Ind. 
Eng.  Chem 1919,  11,  306 — 311).— The  method  recommended 
consists  in  boiling  the  soil  extract  solution  with  a  quantity  of 
sodium  hydroxide  sufficient  to  make  the  alkalinity  approximately 
Nj  10,  reduction  of  the  nitric  nitrogen  being  effected  by  the  addi¬ 
tion  of  Devada’s  alloy.  The  boiling  flask  is  connected  with  an 
absorption  tube  containing  an  excess  of  sulphuric  acid  (4:1).  The 
contents  of  the  absorption  tube  are  then  washed  into  the  flask, 
the  mixture  is  evaporated  until  charring  commences,  potassium 
sulphate  is  added,  and  the  digestion  continued.  The  ammonia 
formed  is  distilled  after  the  addition  of  sodium  hydroxide  and 
sodium  sulphide.  [See,  further,  J.  Soc.  Chem.  Ind 1919,  332a.] 

W.  P.  S. 

Estimation  of  Nitrous  Acid  and  Nitrites.  J.  S.  Laird  and 

T.  C.  Simpson  (./.  A  me?'.  Chem.  Soc.,  1919,  41,  524 — 531). — The 
volumetric  methods  for  the  estimation  of  nitrous  acid  and  nitrites, 
as  described  in  the  literature,  have  been  experimentally  examined 
and  shown  to  be  unsatisfactory.  The  authors  have  devised  a 
method  for  estimating  nitrites  which  consists  in  the  oxidation  of 
the  nitrite  in  acid  solution  with  excess  of  potassium  permanganate, 
reduction  of  the  excess  of  permanganate  by  an  excess  of  ferrous 
sulphate,  sodium  oxalate,  or  hydrogen  peroxide,  and  titration  of 
the  excess  of  the  reducing*  agent  by  permanganate.  In  the  actual 
estimation,  the  nitrite  is*  run  slowly  into  the  excess  of  perman¬ 
ganate,  acidified  with  1  : 4-sulphuric  acid,  and  constantly  shaken. 
The  titration  is  not  interfered  with  by  moderate  amounts  of 
chloride  or  small  amounts  of  bromide.  Silver  nitrite  is  not  a 
satisfactory  material  for  use  as  a  standard  in  nitrite  estimations. 
A  satisfactory  standard  solution  may  be  made  by  titrating  sodium 
nitrite  solution  with  potassium  permanganate  according  to  the 
method  described  above  or  sodium  nitrite  solution  may  be 
standardised  gravimetrically  by  the  reduction  of  silver  bromate  to 
silver  bromide  according  to  Busvold’s  method  (A.,  1914,  ii,  1441. 

J.  F.  S. 

Gravimetric  Estimation  of  Phosphoric  Acid  as  Magnesium 
Pyrophosphate.  Z.  Karaoglanow  ( Zeitsch .  anal.  Chem.,  1918, 
57,  497 — 541). — An  investigation  of  the  different  methods 

employed  for  the  precipitation  of  phosphoric  acid  as  ammonium 
magnesium  phosphate  previous  to  the  conversion  of  the  precipitate 
into  magnesium  pyrophosphate.  To  a  slight  extent,  the  precipita¬ 
tion  depends  on  temperature,  rate  of  precipitation,  and  presence 
of  varving  auantities  of  magnesium  chloride,  ammonium  chloride, 
etc.  the  differences  in  the  final  results  are  usually  very  small. 
The  lack  of  a  more  trustworthy  method  for  the  estimation  of  phos¬ 
phoric  acid  and  the  difficulty  of  obtaining  a  substance  of  known 
phosphorus  content  render  ii  impossible  to  sav  which  method  of 
precipitation  gives  the  true  quantity  of  phosphoric  acid  present. 
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Gravimetric  Analysis.  X.  XII.  Estimation  of  Phos¬ 
phoric  Acid.  L.  W.  Winkler  (Zeitsch.  ctngeiv.  Chem 1919,  32, 
98 — 101). — Precipitation  of  phosphoric  acid  as  ammonium  mag¬ 
nesium  phosphate  and  weighing  it  as  such  or  after  ignition  to 
magnesium  pyrophosphate,  yields  trustworthy  results.  The  presence 
of  large  quantities,  of  potassium  and  sodium  chlorides  does  not 
influence  the  results  when  the  precipitate  is  weighed  in  the  form  of 
ammonium  magnesium  phosphate,  hut  when  the  precipitate  is 
converted  into  pyrophosphate,  the  result  is  too  high  if  potassium 
chloride  was  present  in  the  solution.  [See,  further,  J.  Soc.  Chem. 
huh,  1919,  391a.]  W.  P.  S. 

Estimation  of  Arsenic  in  Volatile  Cacodyl  Compounds. 

L.  C.  Maillard  ( Bull .  Soc.  chim 1919,  [iv],  25,  192 — 200). — The 
method  is  based  on  the  oxidation  of  the  cacodyl  compound  to 
cacodylic  acid,  and  subsequently  to  arsenic  acid.  The  arsenic  is 
then  separated  in  the  usual  manner  by  precipitation  as  magnesium 
ammonium  arsenate,  and  weighed  as  pyroarsenate.  For  the  first 
stage  of  the  oxidation,  a  suitable  weight  of  the  cacodyl  compound, 
in  a  sealed  bulb  if  liquid  or  in  a  narrow  tube  if  solid,  is  intro¬ 
duced  into  a  flask  containing  3  gTams  of  ammonium  persulphate, 
30  c.c.  of  water,  and  10  c.c.  of  sulphuric  acid.  The  flask  is  quickly 
closed  with  a  ground-in  stopper  and  thoroughly  shaken  until  the 
air  in  the  flask,  at  first  cloudy,  is  quite  clear.  Ten  c.c.  of  fuming 
nitric  acid  are  now  added,  and  the  estimation  proceeded  with  in 
the  usual  way,  the  arsenic  being  first  precipitated  as  its  sulphide 
if  necessary  and  then  redissolved  before  finally  precipitating  it  as 
the  double  arsenate.  The  method  was  applied  to  cacodyl  chloride, 
and  found  to  be  simple  and  accurate.  W.  G. 

Gravimetric  Analysis.  XI.  XIII.  Estimation  of  Arsenic 
Acid.  L.  \V.  Winkler  ( Zeitsch .  angew.  Chem.,  1919,  32,  122 — 124). 
— Two  methods  are  described  for  the  estimation  of  arsenic  acid. 
In  the  first,  the  arsenic  acid  is  treated  with  potassium  thiocyanate, 
then  with  hydrogen  sulphide,  and  the  precipitate,  consisting  of 
arsenic  trisulphide  and  sulphur,  is  collected,  dried  at  100°,  and 
weighed  :  As20,  -j-  2KCNS  -  2KOCN  +  As203  +  S, ;  As,03  +  3H2S  = 

As2S3  -f  3H20.  The  second  method  consists  in  the  precipitation  of 
the  arsenic  acid  as  ammonium  magnesium  arsenate ;  details  of  the 
procedure  are  given  in  full.  Arsenious  acid  solutions  may  be 
oxidised  by  hydrogen  peroxide  in  the  presence  of  ammonia,  and 
the  arsenic  then  precipitated  as  ammonium  magnesium  arsenate. 
[See,  further,  J.  Soc.  Chem.  hid.,  1919,  June.]  W.  P.  S. 

Selection  of  an  Indicator  for  the  Acidimetric  Estimation 
of  Boric  Acid.  Johannes  Presciier  ( Zeitsch .  Nahr.  Genussm ., 
1918,  36,  283—286). — Phenolphthalein  is  considered  to  be  the  most 
suitable  indicator  for  the  purpose.  W.  P.  S. 
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Electrical  Precipitator  for  Analysing  Smokes.  Richard  C. 
Tolman,  L.  H.  Reyerson,  A.  P.  Brooks,  and  H.  D.  Smyth  («/. 
Amer.  Chem.  Soc.y  1919,  41,  587- — 589). — A  modified  form  of  the 
Cottrell  precipitator  is  described  which  has  been  used  for  removing 
the  solid  particles  from  smokes.  The  apparatus  consists  of  a  glass 
tube  1*6  cm.  in  diameter  and  25  cm.  long,  a  thin  aluminium  foil 
cylinder  0‘025  mm.  thick  is  placed  in  the  glass  tube  and  constitutes 
the  anode,  and  a  cathode  consisting  of  a  No.  25  platinum  wire 
threaded  with  a  jeweller’s  die  passes  centrally  down  the  aluminium 
cylinder.  Entrance  and  exit  tubes  for  the  smoke  are  attached  at 
the  ends.  A  high-voltage  circuit  (15,000  volts)  is  attached  to  the 
electrodes,  and  a  corona  discharge  produced ;  sparking  must  be 
avoided.  The  smoke  is  then  admitted  at  the  rate  of  5  litres  per 
minute,  when  the  negatively  charged  particles  are  deposited  on  the 
aluminium  foil.  The  weight  of  particles  is  determined  by  weighing 
the  anode  before  and  after  the  precipitation.  J.  P.  S. 

Characterisation  and  Estimation  of  Carbonyl  Chloride. 

Andre  Kling  and  Rene  Schmutz  (Cow.pt.  rend.,  1919,  168, 
773 — 775). — Carbonyl  chloride  readily  reacts  with  an  excess  of 
aniline  in  saturated  aqueous  solution  to  give  diphenylcarbamide 
and  aniline  hydrochloride.  Thus  a  trace  of  carbonyl  chloride  in 
air  may  readily  be  detected  by  bubbling  5  litres  of  the  air  at  the 
rate  of  1  litre  in  five  minutes  through  the  aqueous  solution  of 
aniline,  and  characterising  the  precipitate  microscopically  and  by 
its  m.  p.  as  diphenylcarbamide,  which  is  practically  insoluble  in 
water.  By  this  means,  carbonyl  chloride  may  be  detected  in  the 
air  at  a  dilution  of  1  in  100,000.  Por  the  estimation  of  carbonyl 
chloride  in  solution  in  organic  solvents,  a  quantity  of  the  solution 
containing  0*2—0*35  gram  of  carbonyl  chloride  is  added  to  150  c.c. 
of  the  aqueous  aniline  solution  (containing  26  grams  of  aniline 
per  litre),  and  after  two  hours  the  mixture  is  heated  on  a  water- 
bath  for  one  hour  to  drive  off  the  organic  solvent.  The  liquid  is 
allowed  to  cool,  and  the  next  day  the  precipitate  of  diphenyl¬ 
carbamide  is  collected  on  a  Gooch  crucible,  dried  at  70°,  and 
weighed.  W.  G . 

Estimation  of  Traces  of  Carbonyl  Chloride  in  Air. 

Andre  Kling  and  Rene  Schmutz  (Compt.  rend.y  1919,  168, 
891 — 893). — Using  the  method  previously  described  (preceding 
abstracts  the  carbonyl  chloride  may  be  estimated  gravimetrically  if 
the  weight  of  diphenylcarbamide  exceeds  10  mg.  by  dissolving  the 
precipitate  off  the  filter  with  alcohol  and  evaporating  the  alcoholic 
solution  in  a  weighed  platinum  crucible  at  a  temperature  not 
exceeding  60°,  after  which  the  residue  is  dried  at  this  tempera¬ 
ture  for  two  hours.  Alternatively,  a  colorimetric  method  may  be 
employed  bv  digesting  the  precipitate  and  filter  paper  with 
sulphuric  acid  and  mercuric  sulphate,  and  proceeding  as  in  the 
ordinary  Kjeldahl  process,  the  ammonia  passing  over  being 
collected  in  iVr/250-hvdrochloric  acid,  and  finally  estimated  by 
means  of  Nessler’s  reagent.  W.  G. 
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Analyses  ol  Mixtures  of  Vapours  containing  Carbon 
Monoxide,  Carbon  Dioxide,  Carbonyl  Sulphide  and  Carbon 
Disulphide  and  similar  Mixtures  of  Gases.  Alfred  Stock 
and  Paul  Seelig  (Ber.,  1919,  52,  [B],  672 — 680.  Compare  Stock 
and  Kuss,  A.,  1917,  ii,  205). — The  processes  described  depend  on 
the  difference  in  the  rates  with  which  the  various  gases  or  vapours 
are  absorbed  by  alkali. 

Carbon  dioxide  is  immediately  absorbed  by  alkali  hydroxides  of 
widely  differing  concentrations.  Carbonyl  sulphide  is  absorbed 
by  the  hydroxides  of  rubidium,  potassium,  sodium,  and  lithium  in 
order  of  decreasing  rapidity;  with  sodium  hydroxide,  the  rate  of 
absorption  varies  with  the  concentration,  being  at  a  minimum 
with  a  30%  solution;  the  gas  is  completely  absorbed  in  about  an 
hour.  The  complete  absorption  of  carbon  disulphide  vapour  by 
aqueous  alkali  hydroxide  requires  several  days,  whilst  carbon  mon¬ 
oxide  is  not  absorbed. 

An  alternative  method  of  estimating  carbon  disulphide  in 
gaseous  mixtures,  which  can  be  rapidly  and  accurately  performed, 
consists  in  saturating  a  measured  volume  of  the  gas  with  carbon 
disulphide  and  measuring  the  increase  in  volume. 

Two  methods  are  described  for  the  analysis  of  the  mixture. 
(1)  A  measured  volume  of  the  gas  is  shaken  with  sodium  hydr¬ 
oxide  solution  (30%,  1  c.c.T,  and  the  volume  read  off  each  minute 
during  several  minutes  (CCh).  Water  (4  c.c.)  is  now  added,  and 
the  gas  volume  is  determined  every  ten  minutes  for  about  an  hour 
(COS).  Potassium  hydroxide  (30%,  1  c.c.)  is  now  added,  and  the 
volume  recorded  after  one,  two,  three,  etc.,  days  (CS2).  The 
residue  is  carbon  monoxide,  which  must  be  completely  absorbed 
by  cuprous  chloride  solution.  (2)  Carbon  dioxide  is  estimated  in 
one  portion  as  usual.  A  second  portion  is  intermittently  shaken 
with  sodium  hydroxide  (2 — 3  c.c.,  50%)  ;  after  fifteen  to  thirtv 
minutes,  shaking  is  made  continuous,  and  the  volume  read  off  each 
minute  until  it  is  constant  (COo-fCOS).  A  third  portion  is  shaken 
occasionally  with  potassium  hvdroxide  (5%,  2 — 3  c.c.),  and  the 
volume  determined  daily  until  constant  (CO9+ COS  +  CSo),  the 
residual  carbon  monoxide  being  tested  for  purity  by  means  of 
ammoniacal  cuprous  chloride  solution.  Alternatively,  the  residue 
obtained  after  absorption  of  CO*  and  COS  mav  be  saturated  with 
carhon  disulphide  and  the  increase  in  volume  determined. 

The  paper  also  contains  a  vapour  tension— temperature  table  for 
aqueous  sodium  hvdroxide  solutions  of  differing  concentration  aiirl 
for  carbon  disulphide,  for  which  the  data  given  in  the  literature 
are  somewhat  discordant.  H.  W. 

Estimation  of  Alkali  in  Permanganate  Liquors.  Thos.  J.  I. 
Craig  (/.  Soc.  Chem.  Tnd 1919,  38,  96 — 97t).- — The  method 
depends  on  the  reaction  between  permanganate  and  hvdrogen  per¬ 
oxide,  5Ho02  -f  2KMn04  —  2KOH  +  2MnOo  +  4H20  +  402.  After 
filtration,  the  allfalinitv  is  estimated  bv  titration ;  the  alkalinity 
due  to  the  permanganate  is  deducted  from  the  result,  and  the 
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remainder  represents  the  quantity  of  free  alkali  (hydroxide  or 
carbonate)  in  the  solution.  With  manganates,  the  reaction  pro¬ 
ceeds  according  to  the  equation  H202  +  Na2Mn04  =  2NaOH  + 
Mn02  -f  02.  In  analysing  mixtures  containing  both  permanganate 
and  manganate,  the  proportions  of  these  compounds  may  be  found 
by  treating  a  portion  of  the  solution  with  carbon  dioxide  or  sodium 
hydrogen  carbonate  to  convert  the  manganate  into  permanganate, 
3Na2Mn04  +  2C02  —  2NaMn04+  2Na2C03  +  Mn02;  the  precipitated 
manganese  dioxide  (which  contains  manganese  equivalent  to  one- 
third  of  the  manganate)  is  collected,  and  its  quantity  estimated  by 
titration  with  ferrous  sulphate  and  permanganate  solutions. 

W.  P.  S. 

Conditions  affecting  the  Precise  Estimation  of  Zinc  as 
the  Sulphide.  Harold  A.  Pales  and  Gertrude  M.  Ware 
(J.  Amer.  Chem.  Soc 1919,  41,  487 — 499). — The  conditions  affect¬ 
ing*  the  quantitative  estimation  of  zinc  as  sulphide  have  been 
investigated.  It  is  shown  that  a  hydrion  concentration  lying 
between  10  ~ 2  and  10“ 3 A  is  most  favourable  for  the  quantitative 
precipitation  of  zinc  sulphide  in  a  form  suitable  for  rapid  filtra¬ 
tion  and  washing.  The  concentration  of  the  hydrion  may  be 
kept  within  this  range  by  the  use  of  ammonium  citrate  or  a  mix¬ 
ture  of  ammonium  sulphate,  ammonium  formate,  and  formic  acid. 
The  precipitation  of  granular  zinc  sulphide  is  favoured,  not  only 
by  a  concentration  of  hydrion  within  the  above-mentioned 
limits,  but  also  by  a  high  concentration  of  an  ammonium  salt  of  a 
strong  acid,  by  a  concentration  of  1  gram  of  zinc  per  litre  of  solu¬ 
tion,  and  by  a  temperature  of  95 — 100°.  It  is  desirable  that  the 
hydrogen  sulphide  should  be  passed  in  under  pressure  for  the  pur¬ 
pose  of  obtaining  rapid  saturation  and  avoiding  loss  of  formic 
acid  by  evaporation.  The  authors  recommend  the  following 
method  of  procedure.  The  zinc  solution,  which  has  been  freed 
from  cadmium,  copper,  and  other  elements  likely  to  be  precipi¬ 
tated,  is  evaporated  to  125  c.c.  and  treated  with  ammonium  hydr¬ 
oxide  until  the  precipitate  at  first  formed  fails  to.  redissolve,  25  c.c. 
of  a  citrate  solution  (200  grams  of  citric  acid  per  litre  of  water 
neutralised  by  15A-ammonia)  are  added,  and  the  whole  solution  is 
made  neutral  to  methyl-orange  with  ammonia.  Then  25  c.c.  of 
formic  acid  mixture  (30  c.c.  of  1 5  A  -  ammonium  hydroxide,  200  c.c. 
of  13*6A-formic  acid  and  250  grams  of  ammonium  sulphate  in 
1000  c.c.  of  water)  are  added,  and  the  whole  is  made  up  to  200  c.c. 
The  solution  is  heated  to  60°  and  connected  with  a  hydrogen 
sulphide  generator,  so  that  air  is  slowly  expelled  from  the  flask 
as  the  heating  is  continued.  At  90 — 100°,  the  flask  exit  is  closed, 
and  the  solution  as  it  cools  saturated  with  hydrogen  sulphide  under 
increasing  pressure.  The  flask  should  be  shaken  frequently  to 
ensure  saturation,  which  is  usually  complete  when  the  precipitate 
settles  rapidly.  The  precipitate  is  filtered  and  washed  with  a  cold 
0*lA-solution  of  formic  acid  saturated  with  hydrogen  sulphide. 
The  precipitate  is  transferred  to  a  weighed  porcelain  crucible  and 
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the  filter  paper  charred.  The  completion  of  the  ignition  of  the 
filter  paper  should  be  carried  out  in  an  oxidising  atmosphere,  and 
the  reaction  should  proceed  so  that  the  sulphide  is  converted  into 
sulphate  and  not  into  oxide.  After  cooling,  the  precipitate  is 
moistened  with  concentrated  sulphuric  acid  and  heated  in  an  air 
bath  until  the  excess  of  acid  is  expelled,  and  then  heated  over  a 
flame  to  remove  any  charred  material.  The  mass  is  again 
moistened  with  sulphuric  acid  and  heated  in  the  air  to  expel  the 
excess  of  acid,  allowed  to  cool  in  a  desiccator,  and  weighed.  The 
last  process  is  repeated  until  a  constant  weight  is  obtained.  A 
modification  of  the  above  process  is  described  which  enables  zinc 
to  be  quantitatively  separated  from  iron,  manganese,  nickel,  and 
cobalt.  The  processes  described  are  accurate  to  one  part  per 
thousand.  J.  F.  S. 

Separation  of  Lead  in  Metallic  Calcium  and  “Lurgie” 
Metal.  J.  Konig  ( Chem .  Zeit 1919,  43,  135).- — -The  metal  is 
dissolved  in  nitric  acid,  the  solution  neutralised  with  ammonia, 
treated  with  an  excess  of  bromine-water,  then  rendered 
ammoniacal,  cooled,  and  filtered.  The  lead  is  thus  removed  com¬ 
pletely,  and  the  calcium  may  be  estimated  in  the  filtrate  by  pre¬ 
cipitation  as  oxalate.  In  the  case  of  “lurgie”  metal,  barium  must 
be  separated  as  sulphate  before  the  calcium  is  precipitated.  [See, 
further,  J.  Soc .  Chem.  Ind 1919,  370a.]  W.  P.  S. 

The  Electrolytic  Estimation  of  Mercury  without  Platinum 
Electrodes.  J.  Guzman  and  P.  Pooh  (Anal.  Fis .  Quint.,  1918,  16, 
742 — 755). — Estimation  in  Nitric  Acid  Solution. — A  copper  cathode 
and  a  graphite  anode  are  used.  The  cathode  is  plated  with  a 
brilliant  deposit  of  silver  from  cyanide  solution,  and  is  then  washed 
successively  in  boiling  water,  alcohol,  and  ether.  The  mercury 
solution  must  be  only  slightly  acid,  and  in  order  to  preserve  the 
anode,  the  voltage  must  not  exceed  three  volts.  The  electrolysis 
is  carried  out  in  the  cold.  By  this  method,  results  with  a  maxi¬ 
mum  error  of  0-3%  are  obtained.  A  similar  procedure  with 
mercuric  chloride  solution  gives  results  w-hich  are  less  satisfactory. 
Excellent  results  are  obtained  with  the  silvered  cathode  and  a 
fine  platinum  spiral  as  anode,  and  also  with  a  copper  cathode 
plated  with  copper  by  electrolysis  in  copper  sulphate  solution 
acidified  with  nitric  acid.  The  presence  of  the  chlorine  ion  is 
detrimental.  The  copper  cathode  may  be  used  seven  or  eight 
times,  but  after  every  analysis  the  mercury  must  be  removed  by 
heating,  and  the  silver  with  cyanide  solution. 

Estimation  in  Ammoniacal  Solution. — The  anode  is  of  iron  which 
has  been  heated  to  redness  and  allowed  to  cool  in  the  air.  A 
voltage  of  2*4  volts  is  employed.  The  copper  cathode  is  first 
nickel-plated  and  then  covered  with  a  deposit  of  silver.  It  is 
found  that,  after  the  first  analysis,  the  employment  of  the  same 
cathode,  even  after  re-plating,  gives  results  wdiich  are  no  longer 
quantitative,  as  the  mercury  forms  a  grey  powder  on  washing  with 
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alcohol.  The  same  difficulty  is  found  with  cathodes  on  which  had 
been  deposited  protective  layers  of  gold,  tin,  or  bismuth.  The  only 
cathode  which  can  be  used  repeatedly  is  of  copper  with  a  deposit 
of  mercury  from  electrolysis  in  mercuric  nitrate  solution.  The 
deposit  must  be  polished  by  brushing  after  each  determination. 
The  electrolysis  is  carried  out  in  mercuric  nitrate  solution  to  which 
has  been  added  ammonium  nitrate  and  concentrated  ammonia 
solution.  The  method  is  accurate  within  0*3%. 

Estimation  in  Alkaline  Cyanide  Solution — In  this  case,  the 
cathode  is  of  copper  with  a  brilliant  deposit  of  silver,  and  the 
anode  of  iron.  Sodium  hydroxide  solution  in  excess  is  added  to  a 
mercuric  nitrate  solution,  and  then  just  sufficient  potassium  cyanide 
to  dissolve  the  precipitate  formed.  This  electrolyte  is  maintained 
at  50°  during  the  electrolysis.  Voltage,  2*5  volts.  The  maximum 
error  observed  is  less  than  0*2%.  Satisfactory  results  are  obtained 
by  this  method  in  presence  of  the  chlorine  ion  if  the  iron  anode 
is  replaced  by  graphite.  The  method  is  applicable  to  the  analysis 
of  commercial  products  containing  mercury. 

Estimation  in  Alkaline  Sulphide  Solution. — The  electrolyte  is 
prepared  by  dissolving  precipitated  mercuric  sulphide  in  sodium 
sulphide  solution  and  adding  sodium  hydroxide  solution.  With  a 
cathode  of  amalgamated  copper  and  an  anode  of  iron,  the  results 
are  moderately  satisfactory,  but  the  cathode  cannot  be  used  for  a 
repetition  of  the  analysis  even  after  brushing.  The  addition  of 
potassium  cyanide  and  carbamide  to  the  electrolyte  does  not  lead  to 
any  marked  improvement  in  the  results.  W.  S.  M. 

Gravimetric  and  Volumetric  Estimation  of  Mercury 
Precipitated  as  Mercury  Zinc  Thiocyanate.  George  S. 
Jamieson  (J.  Ind.  Eng .  Chem .,  1919,  11,  296 — 297).— A  solution 
of  a  mercuric  salt  or  compound  (containing  about  0*14  gram  of 
mercury)  is  treated  with  25  c.c.  of  a  solution  containing  39  grams 
of  ammonium  thiocyanate  and  29  grams  of  zinc  sulphate  per  litre. 
The  precipitate  of  mercury  zinc  thiocyanate  formed  is  collected, 
washed  with  a  solution  prepared  by  diluting  5  c.c.  of  the  thio¬ 
cyanate  reagent  with  450  c.c.  of  water,  dried  at  105°,  and  weighed. 
The  weight  of  the  precipitate  is  multiplied  by  0*40258  to  obtain 
the  quantity  of  mercury  present.  The  volumetric  method  consists 
in  treating  the  moist  precipitate  with  35  c.c.  of  concentrated  hydro¬ 
chloric  acid,  10  c.c.  of  water,  and  7  c.c.  of  chloroform,  and  titrating 
the  mixture  with  standardised  potassium  iodate  solution.  [See, 
further,  J.  Soc .  Chem .  Ind. ,  1919,  341a.]  W.  P.  S. 

Estimation  of  Uranium  in  Alloy  Steels  and  Ferro- 
uranium.  G.  L.  Kelley,  F.  B.  Meyers,  and  C.  B.  Illingworth 
( J .  Ind.  Eng .  Chem.,  1919,  11,  316 — 317). — The  sample  is  dis¬ 
solved  in  hydrochloric  acid,  nitric  acid  is  added,  and  silica  and 
tungstic  acid  are  separated ;  the  greater  part  of  the  ferric  chloride 
is  then  removed  by  extraction  with  ether,  the  solution  is  boiled 
with  the  addition  of  an  excess  of  sodium  carbonate,  and  filtered. 
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The  filtrate,  containing  the  uranium  together  with  molybdenum 
and  vanadium,  is  acidified  with  sulphuric  acid,  boiled,  rendered 
ammoniacal,  and  again  boiled.  Uranium  and  some  vanadium  are 
precipitated ;  the  precipitate  is  heated  with  ammonium  carbonate 
solution,  the  mixture  filtered  to  remove  traces  of  manganese,  iron, 
etc.,  and  the  filtrate  acidified  with  sulphuric  acid,  boiled,  and  the 
uranium  and  vanadium  reprecipitated  by  ammonia.  The  pre¬ 
cipitate  is  collected,  ignited,  and  weighed.  The  small  quantity  of 
vanadium  it  contains  is  estimated  by  titration  with  permanganate 
solution  after  solution  in  hydrochloric  acid,  or  by  oxidation  w7ith 
ammonium  persulphate  and  silver  nitrate,  followed  by  electrometric 
titration.  [See,  further,  J.  Soc.  Chem.  Ind .,  1919,  June.] 

W.  P.  S. 

Analysis  of  Natural  Gas  and  the  Calculation  and  Applica¬ 
tion  of  Results.  It.  P.  Anderson  (J.  Ind.  Eng .  Chem 1919, 
11,  299 — 306). — An  indicator  is  described  for  showing  complete 
combustion  of  the  sample  when  the  natural  gas  is  passed  slowly 
into  oxygen  in  which  an  electrically  heated  platinum  spiral  is 
glowing;  this  indicator  consists  of  a  narrow  glass  tube  connected 
by  means  of  a  T-piece  with  the  rubber  tubing  connecting  the 
combustion  pipette  with  the  levelling  bulb ;  when  the  gas  has  been 
passed  into  the  pipette,  the  tap  on  the  levelling  bulb  is  closed,  and 
the  contractions  of  the  gases  in  the  pipette  are  shown  by  the  fall  o( 
the  level  of  mercury  in  the  narrow  tube.  When  this  fall  ceases, 
combustion  is  complete.  The  combustion  pipettes  should  be  made 
of  Pyrex  glass.  Calculation  of  results  of  combustions  of  natural 
gas  according  to  theoretical  equations  is  discussed,  and  tables  of 
correction  factors  are  given.  W.  P.  S. 

Detection  of  Methyl  Alcohol.  E.  Salkowski  ( Zeitsch .  Nahr. 
Genus  sm.,  1918,  36,  262 — 270). — Tests  which  depend  on  the  oxida¬ 
tion  of  the  methyl  alcohol  by  potassium  permanganate  and  on  the 
detection  of  the  formaldehyde  produced  are  fairly  trustworthy 
when  applied  to  mixtures  of  methyl  alcohol  and  pure  ethyl  alcohol, 
since  the  latter  does  not  yield  formaldehyde.  Higher  alcohols 
(propyl,  isobutyl,  and  isoamyl),  however,  yield  distinct  quantities 
of  formaldehyde  when  oxidised  by  permanganate ;  the  colorations 
obtained  are  less  intense  than  those  yielded  by  methyl  alcohol,  and 
the  tests  may  be  used,  with  due  caution,  for  the  detection  of 
methyl  alcohol  in  ethyl  alcohol.  Only  small  quantities  of  higher 
alcohols  are  likely  to  be  present  in  commercial  alcohol,  whilst 
alcohol  deliberately  adulterated  with  methyl  alcohol  usually  con¬ 
tains  not  less  than  10%  of  the  latter.  [See,  further,  J.  Soc.  Chem. 
Ind.,  1919,  382a.]  '  W.  P.  S. 

« 

[A  Case  of  Poisoning  by  Methyl  Alcohol  and]  a  Simple 
Method  of  Distinguishing  between  Methyl  Alcohol  and 
Absolute  Ethyl  Alcohol  or  Spirit.  Th.  Sabalitschka  (Ber. 
Bent,  pharm.  Ges .,  1919,  29,  214 — 219), — In  connexion  with  a 
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case  of  poisoning  due  to  the  substitution  of  methyl  alcohol  for 
ethyl  alcohol,  the  author  has  elaborated  the  following  method  for 
distinguishing  between  these  substances.  The  specimen  (2  c.c.)  is 
frequently  shaken  during  ten  minutes  with  powdered  crystalline 
copper  sulphate  (0*1  gram),  and  the  solution  is  filtered.  The 
filtrate  is  treated  with  water  (5  c.c.)  and  ammonia  solution  (10%, 
3  c.c.) ;  with  methyl  alcohol,  a  deep  blue  to  blue  coloration  is 
developed,  whilst  with  ethyl  alcohol  the  solution  is  only  coloured 
a  faint,  pale  blue.  The  method  may  also  be  used  to  obtain  an 
approximate  estimation  of  methyl  alcohol  in  mixtures  of  the  latter 
with  absolute  alcohol,  providing  the  content  is  not  less  than  20%; 
if  this  is  the  case,  the  specimen  must  be  distilled  and  the  test  per¬ 
formed  on  the  first  portion  of  the  distillate.  In  the  presence  of 
water,  even  in  small  quantities,  the  process  is  useless,  since  the 
solutions  of  hydrated  salts  in  alcohol  are  unstable,  and  the  presence 
of  water  promotes  separation  of  the  salt. 

Copper  sulphate  may  also  be  replaced  by  crystalline  ferrous 
sulphate.  In  this  case,  separation  of  the  salt  occurs  with  greater 
readiness,  and  the  sample  should  only  be  shaken  with  the  sulphate 
for  five  minutes.  The  presence  of  iron  in  the  filtrate  is  detected 
by  addition  of  water  (5  c.c.)  and  2 '5%  potassium  ferricyanide  solu¬ 
tion  (2  c.c.),  the  colorations  obtained  ranging  from  dark  blue  with 
methyl  alcohol  to  pale  green  with  ethyl  alcohol.  II .  W. 

Estimation  of  Ethyl  Ether  in  Blood.  J.  W.  Le  Heux  ( Zeitsch . 
physiol.  Ghem .,  1919,  104,  137 — 140). — The  method  of  Nicloux 
(“  Les  Anesthesiques  Generaux,”  Paris,  1908)  has  been  modified 
so  as  to  increase  the  accuracy.  Ten  c.c.  of  blood  are  mixed  with 
G5  c.c.  of  a  saturated  solution  of  picric  acid,  and  the  ethyl  ether 
removed  by  distillation.  The  ether  in  the  distillate  is  quantitatively 
oxidised  to  acetic  acid  by  chromic  acid,  and  the  excess  of  chromic 
acid  determined  by  the  iodometric  method.  J.  C.  D. 

A  New  Method  for  Estimating  small  amounts  of  Di- 
chloroethyl  Sulphide  (Mustard  Gas).  E.  F.  Hopkins 

(.7.  Pharm.  Expt.  Ther . ,  1919,  12,  393 — 403). — See  this  vol., 
i,  250. 

Estimation  of  the  Different  Constituents  of  a  Mixture 
containing  Eugenol,  Triacetin,  and  Benzyl  Alcohol.  H. 

Perperot  (Ann.  G  him,  anal 1919,  [ii],  1,  112 — 114). — The 

quantity  of  triacetin  is  calculated  from  the  saponification  number 
of  the  mixture,  whilst  the  iodine  number  is  a  measure  of  the 
amount  of  eugenol  present.  A  portion  of  the  mixture  is  also 
acetylated  in  the  usual  way,  and  the  saponification  number  of  the 
acetylated  product  is  estimated ;  after  deducting  the  amount'  due 
to  triacetin  and  acetylated.  eugenol,  the  remainder  is  a  measure  of 
the  acetylated  benzyl  alcohol.  [See,  further,  J .  Soc.  Ghem .  Ind., 
1919,  387a.]  W.  P.  S. 

Estimation  of  Thymol.  E.  Moles  and  M.  Marquina  ( Anal. 
Fis.  Quim.,  1919,  17,  59 — 83) .—See  this  vol.,  i,  270. 
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Estimation  of  small  Quantities  of  Acetone,  Alcohol,  and 
Benzene  in  Air.  8.  Elliott  and  J.  Dalton  ( Analyst ,  1919,  44, 
132—136). — The  air  under  examination  is  aspirated  through  four 
absorption  cylinders  fitted  with  Folin  tubes  (J .  Biol.  Chern 1912, 
11,  493)  connected  by  means  of  long  rubber  tubing  with  siphon 
bottles.  For  the  estimation  of  acetone,  one  of  the  absorption 
vessels  is  charged  with  standard  iodine  and  sodium  hydroxide  solu¬ 
tions,  and  the  excess  of  iodine  subsequently  titrated,  as  in 
Messinger's  method  (A.,  1889,  313).  No  appreciable  amount  of 
iodoform  is  formed  by  the  alcohol  vapour  in  the  air  if  the  tempera¬ 
ture  is  kept  low.  Alcohol  is  estimated  by  Szeberenyi’s  method 
(A.,  1915,  ii,  292)  of  oxidising  it  to  acetic  acid  by  means  of  a 
mixture  of  potassium  dichromate  and  dilute  sulphuric  acid,  whilst 
Pfeiffer’s  method  (A.,  1904,  ii,  786),  in  which  the  benzene  is 
nitrated  by  means  of  a  mixture  of  nitric  and  sulphuric  acids, 
gives  trustworthy  results.  In  this  case,  the  fourth  absorption 
vessel  is  charged  with  sodium  hydroxide  solution  and  interposed 
between  the  acid  absorption  vessel  and  the  siphons  to  protect  the 
tubing.  The  minimum  and  maximum  amounts  of  these  substances 
per  million  c.c.  found  in  the  air  of  factories  were :  acetone,  0’02 
to  1*86  grams,  whilst  the  mean  amount  found  was  0'31  gram; 
alcohol,  0*02  to  3*00,  with  a  mean  of  0*65  gram;  benzene,  0*01  to 
0*90,  with  a  mean  of  0*26  gram.  [See  also  J.  Sor.  Che?n.  foul., 
1919,  342a.]  G.  A.  M. 

Application  of  the  Grimbert-Leclbre  Reaction  of  apo-Mor- 
phine  to  Alkaloids  and  Adrenaline.  G.  Deniges  (J.  Pharm. 
Bordeaux ,  1918,  56,  185;  from  J.  Pharm .  Chim.,  1919,  [vii],  19, 
49). — The  reaction  described  by  Grimbert  and  Leclere  (A.,  1915, 
ii,  192)  is  also  given  by  morphine  under  the  following  conditions. 
A  few  mg.  of  the  alkaloid  are  heated  with  2  drops  of  sulphuric 
acid  until  a  slight  brown  coloration  appears;  the  mixture  is  then 
diluted  with  5  c.c.  of  saturated  sodium  acetate  solution,  2  drops 
of  4%  mercuric  chloride  solution  are  added,  and  the  mixture  is 
boiled.  A  green  coloration  is  obtained.  Catechol,  when  boiled 
with  sodium  acetate  and  mercuric  chloride,  yields  a  reddish-violet 
substance,  which  is  soluble  in  ether,  chloroform,  and  amyl  alcohol. 
Adrenaline,  treated  similarly,  but  not  heated  above  50°,  gives  a 
red  coloration ;  the  reaction  may  be  obtained  with  as  little  as 
0*01  mg.  of  adrenaline.  W.  P.  S. 

Estimation  of  the  Non-Protein  Nitrogenous  Constituents 
of  Milk.  W.  Denis  and  A.  8.  Minot  (J,  Biol.  Chem 1919,  37, 
353—366). — For  the  estimation  of  total  non-protein  nitrogen  in 
cows’  milk,  the  protein  and  fat  are  removed  by  heating  in  the 
presence  of  copper  sulphate.  The  filtrate  is  treated  with  form¬ 
aldehyde,  which  prevents  the  precipitation  of  amino-acids  as  in¬ 
soluble  copper  compounds  during  the  subsequent  removal  of  the 
lactose  with  cupric  hydroxide.  For  the  latter  process,  calcium 
hydroxide  is  preferred  to  sodium  hydroxide,  as  any  excess  of 
calcium  may  be  removed  as  oxalate.  The  total  nitrogen  is 
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estimated  by  conversion  into  ammonia  with,  subsequent  Nessler- 
isation  (Folin  and  Denis,  A.,  1916,  ii,  573).  Slight  modifications 
of  this  method  are  described  for  the  analysis  of  human  milk. 
Urea  in  milk  may  be  determined  by  the  urease  method  (Marshall, 
A.,  1913,  ii,  640).  Ten  c.c.  of  human  or  5  c.c.  of  cow’s  milk  are 
treated  with  2  c.c.  of  an  extract  of  Jack  bean  for  thirty  minutes. 
The  ammonia  produced  is  carried  over  into  standard  acid  by  a 
stream  of  air  and  estimated  by  Nesslerisation. 

In  the  estimation  of  creatine  and  creatinine,  protein  may  be 
removed  by  metaphosphoric  acid.  The  presence  of  lactose,  how¬ 
ever,  intensifies  the  colour  reaction  with  picric  acid,  and  if  this 
method  is  used,  equivalent  amounts  of  the  sugar  should  be  added 
to  the  standard  solution.  It  is  perhaps  better  to  remove  protein, 
fat,  and  lactose  by  copper  sulphate  and  calcium  hydroxide,  and 
to  apply  the  colour  reaction  to  the  clear,  sugar-free  filtrate. 
Amino-nitrogen  is  determined  by  the  nitrous  acid  decomposition 
method  of  Van  Slyke  (A.,  1912,  ii,  1008).  Protein  must  first  be 
removed  by  precipitation  with  acetic  acid  and  copper  acetate. 
For  the  determination  of  uric  acid,  advantage  is  taken  of  the 
method  described  by  Morris  (A.,  1916,  ii,  456).  The  milk  is 
treated  with  acetic  acid  and  zinc  acetate  solution,  and  heated  on 
the  water-bath  for  fifteen  to  twenty  minutes.  After  cooling  and 
making  up  to  a  known  volume,  it  is  filtered,  and  an  aliquot  part 
of  the  filtrate  treated  with  zinc  acetate  and  sodium  carbonate 
solution.  The  resulting  precipitate  is  separated  by  centrifugal- 
isation,  washed,  treated  with  acetic  acid,  and  the  zinc  removed  by 
hydrogen  sulphide.  Uric  acid  in  the  concentrated  filtrate  is 
estimated  by  the  colour  reaction  with  Folin  and  Denis’s  reagent 
(A.,  1912,  ii,  1011).  Estimations  of  these  non-protein  nitrogenous 
constituents  in  cow’s  milk  and  human  milk  are  given. 

J.  C.  D. 

A  Multiple  Pipette  Holder  for  the  Distribution  of  Serum 
for  the  Complement-fixation  Test.  Francois.  H.  Reynolds 
(/.  Agric.  Bes.,  1918,  15,  615 — 618). — The  pipette  holder  consists 
of  a  brass  tube  35  cm.  long  and  0*94  cm.  external  diameter,  the  two 
ends  being  closed  by  screws  or  caps,  and  having  twelve  side-tubes 
set  in  one  plane  perpendicular  to  it  at  equal  intervals  along  it. 
Another  tube,  to  serve  as  a  mouthpiece,  is  fixed  on  the  opposite 
side  to  these  tubes.  The  twelve  side-tubes,  each  being  0*6  cm.  in 
internal  diameter,  are  lined  with  rubber  tubing,  of  which  the  free 
end  is  folded  back  over  the  mouth  of  each  tube,  and  into  these  are 
inserted  the  graduated  pipettes.  In  this  way,  twelve  lots  of  serum 
may  be  withdrawn  at  once.  W.  G. 
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Ultra-violet  Band  o£  Ammonia  and  its  Occurrence  in 
the  Solar  Spectrum.  A.  Fowler  and  C.  V.  L.  Gregory  (. Phil . 
Trans.,  1919,  [A],  218,  351 — 372.  Compare  A.,  1918,  ii,  282). — The 
ammonia  spectrum  has  been  photographed  (i)  by  means  of  a  quartz 
spectrograph  giving  a  dispersion  of  60  A.  per  mm.  at  A  3360,  (ii)  by 
a  quartz  Littrow  instrument  having  a  dispersion  of  7  A.  per  mm., 
and  (iii)  by  means  of  a  10  ft.  grating  giving  a  dispersion  of  1'85  A. 
per  mm.  In  the  first  two  cases  an  ammonia  flame  was  used, 
obtained  by  feeding  a  blowpipe  with  ammonia  and  oxygen,  whilst 
in  the  last  case  a  copper  arc  burning  in  ammonia  furnished  the 
light.  Long  tables  of  wave-lengths  are  given,  which  are  probably 
accurate  to  0*01  A. ;  these  are  compared  with  the  Rowland  values 
for  the  solar  spectrum.  From  the  comparison,  it  is  evident  that 
the  band  A  — 3360  in  the  solar  spectrum  is  due  to  ammonia,  and 
also  that  many  of  the  unidentified  weaker  lines  of  the  solar  spec¬ 
trum  are  also  due  to  ammonia.  Photographs  of  the  highly  resolved 
band  A  3360  are  appended  to  the  paper.  J.  F.  S. 

Wave-length  Measurement  in  Spectra  from  5600  A.  to 
9600  A.  W.  F.  Meggers  {Bull,  Bureau  of  Standards  [C7.S.A.], 
1918,  14,  [3],  371 — 395). — The  first-order  spectra  of  lithium, 
sodium,  potassium,  rubidium,  caesium,  copper,  glucinum,  calcium, 
strontium,  barium,  and  magnesium  have  been  photographed  over 
the  long  wave  regions  5600  A.  to  9600  A.  For  this  purpose,  a  con¬ 
cave  grating  of  radius  of  curvature  640  cm.  with  a  ruled  surface 
75  cm.  by  13'3  cm.  with  299  lines  per  mm.  was  employed,  and  was 
mounted  in  parallel  light,  the  intensity  of  the  spectra,  compared 
with  that  afforded  by  the  Rowland  method  of  mounting,  being 
quadrupled  by  this  method  of  mounting.  The  device  also  secures 
freedom  from  astigmatism.  Ordinary  photographic  plates  are 
sensitised  to  the  long  wave  region  by  being  soaked  for  three  to  five 
minutes  in  a  bath  made  by  adding  4  c.c.  of  a  solution  of  1  part  of 
dicyanin  in  1000  parts  of  alcohol  to  50  c.c.  of  distilled  water,  50  c.c. 
of  ethyl  alcohol,  and  5  c.c.  of  strong  ammonia.  The  exposures 
were  limited  to  thirty  minutes.  Arcs  of  metallic  electrodes  were 
employed  wherever  possible,  Acheson  graphite  electrodes  impreg¬ 
nated  with  large  ' quantities  of  the  respective  salts  being  employed 
in  other  cases.  A  current  of  6  amperes  was  employed  for  the  region 
6000  A.  to  7000  A.,  7  amperes  for  the  region  7000  A.  to  8000  A., 
and  so  on,  except  in  the  case  of  magnesium,  a  current  of  3  amperes 
at  110  volts  being  employed  in  this  case.  The  comparison  spectra 
were  afforded  by  that  of  an  arc  between  Norwegian  iron  poles  oper¬ 
ated  under  standard  conditions.  The  results  obtained  are  expressed 
in  tabular  form,  which  afford  ready  comparison  with  the  results  of 
other  observers.  The  intensities  and  other  physical  characteristics 
of  the  various  lines  are  recorded.  Illustrations  of  the  spectra  are 
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given  in  some  cases.  The  probable  error  is  less  than  0'02  A.  for 
all  lines  measured  more  than  twice.  The  frequency  differences  of 
doublets  in  the  spectra  of  sodium,  potassium,  rubidium,  caesium, 
and  copper  are  shown  to  be  constant  in  most  cases  to  1  part  in 
100,000  in  the  number  of  waves  per  cm.  J.  S.  G.  T. 

The  Serial  Constitution  of  Absorption  Spectra.  Fred. 

Vles  (Co nipt.  rend .,  1919,  168,  1044 — 1047). — A  continuation  of 
previous  work  (compare  A.,  1914,  ii,  400)  in  which  the  author, 
from  a  study  of  the  absorption  spectra  of  several  substances,  con¬ 
firms  his  views  as  to  the  serial  constitution  of  these  spectra. 

W.  G. 


Absorption  and  Constitution  of  the  Coloured  Alkali 
Salts  of  Nitrobriphenylmethanes  and  Related  Compounds. 

A.  Hantzsch  and  F.  Hein  (. Ber .,  1919,  52,  [Z?],  493 — 509.  Compare 
A.,  1907,  i,  500;  and  Hedley,  1908,  i,  382). — A  comparison  of  the 
alkali  salts  of  nitrotriphenylmethanes  and  nitrodiphenylamines, 
nitrohydrazobenzenes,  and  nitrodiazoaminobenzenes. 

Triphenylmethane  only  forms  a  mono-  and  a  tri-nitro-derivative. 
Diphenyl-p-tolylm ethane  (from  benzhydrol  and  toluene  by  means  of 
stannic  chloride)  reacts  with  fuming  nitric  acid  to  give  4:4 ’-dinitro- 
diphenyl-o-nitro-p-tolyl  me  thane ,  m.  p.  131°.  p-Bromotriphenyl- 
methane,  however,  gives  4-5romo-4/  :4 f( -dinitrotriphenylmethane, 
white  leaflets,  m.  p.  165’5°.  The  salts  of  nitrotriphenylmethanes  are 
much  less  stable  than  those  of  the  simple  nitromethanes,  and  can 
scarcely  be  isolated.  Solutions  of  the  mononitro-compounds  in 
alcohol  remain  colourless  for  a  moment  on  the  addition  of  sodium 
ethoxide,  but  reach  the  maximum  yellow  colour  in  about  fifteen 
minutes.  The  absorption  bands  are  similar  to  those  of  the  mono- 
nitromethane  tfci-salts,  but  include  a  quinonoid  band,  showing  that 
the  salts  have  the  simple  quinonoid,  as  well  as  the  ucf-configuration, 
thus :  CHPh2-C8H4-N02  +  EtONa  CPh2:C0H4:NO*ONa.  The 
dinitro-  and  trinitro-compounds  give  violet  salts,  which  have  the 
“  conjugated— quinonoid  ”  configuration  of  the  di-  and  tri-nitro- 
methanes,  thus : 


^C8H4*N02 ^ a  ^c6h4-no2**'  ’ 


They  also  give  violet  salts  with  ammonia  and  aliphatic  amines,  but 
not  with  pyridine. 

[With  M.  Hardtmann]. — p-Nitrodiphenylamine  is  best  obtained 
by  nitrating  pure  benzoyldiphenylamine  and  then  hydrolysing  by 
means  of  alcoholic  potassium  hydroxide.  Its  solution  in  alcohol  is 
pale  yellow,  but  becomes  deep  red  on  the  addition  of  potassium 
hydroxide,  owing  to  the  formation  of  a  para-quinonoid  salt  of  the 
formula  NPh!C0H4!NO2K.  The  o-nitrodiphenylamine  is  yellowish- 
red  in  alcoholic  solutions,  but  the  addition  of  potassium  hydroxide 
has  no  effect,  p :  pLp)initrodiphenylamine,  like  the  di-,  tri-,  and 
hexa-nitrotriphenylmethanes,  gives  deep  violet  salts.  Strange  to  say, 
the  salts  of  hexanitrodiphenylamine  are  only  yellowish-red. 
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p-Nitrodiazoaminobeiizene,  -dinitrohy dr azo  benzene,  and  pjE-di- 
nitrodiazoaminobenzene  also  give  violet  salts.  The  last  compound  is 
obtained  by  the  action  of  amyl  nitrite  on  p-nitroaniiine,  but  a  drop 
of  acetic  acid  is  essential  to-  the  initiation  of  the  reaction.  Its  sodium 
salt,  C12Hs04N5Na,  separates  on  cooling  a  solution  in  aqueous-alco¬ 
holic  sodium  hydroxide,  in  leaflets  with  metallic  lustre  and  red 
streak,  which  are  hydrolysed  by  cold  water  to  the  free  aci -dinitro- 
diazoaminobenzene ,  N02*C6H4*N.'N*N^C6H41N0’0H.  This  looks  so 
much  like  the  salt  that  it  has  previously  been  unrecognised.  It  is 
even  formed  when  dilute  solutions  of  the  ordinary  dimtro-compound 
are  boiled  and  quickly  cooled,  but  it  is  immediately  isomerised  by 
alcohol.  When  slowly  heated,  it  changes  into  the  more  stable  form 
and  then  explodes  at  about  233°. 

Absorption  curves  are  reproduced  in  the  original  and  discussed  at 
some  length  partly  in  a  controversial  manner.  J.  C.  W. 

Absorption  and  constitution  of  the  Simplest  Triphenyl- 
methane-  and  Azo-Dyes  and  Related  Compounds.  A. 

Hantzsch  (. Bei\}  1919,  [ifj,  509—530). — The  absorption  bands 
of  the  simplest  and  most  important  dyes,  namely,  those  of  the  tri- 
phenylmetliane  series  and  the  azo-dyes,  are  compared  with  those  of 
closely-related  coloured  substances,  including  the  salts  of  the  poly- 
nitrotriphenylmethanes  (preceding  abstract).  It  is  shown  that  the 
original  quinonoid  formulas  given  by  E.  and  O.  Eisclier  need  only 
to  be  extended  to  conjugated-quinonoid  structures  to  explain  the 
optical  properties,  new  schemes  like  those  of  Baker  (T.,  1907,  91, 
1490)  being  unnecessary. 

In  the  case  of  the  quinonoid  salts  of  aminotriphenylmethanes,  as 
in  the  case  of  the  quinonoid  alkali  salts  of  nitrotriphenylmethanes, 
the  maximum  optical  effect,  that  is,  the  typical  colour,  is  already 
reached  when  there  are  two  salt-forming  groups  in  the  molecule.  A 
third  amino-group  actually  has,  if  anything,  a  hypsocliromic  effect. 
A  hydroxyl  or  methoxyl  group  in  the  place  of  a  third  amino-group 
has  about  half  the  optical  effect;  for  example,  hydroxy-  and 
methoxy-malachite-greens  are  midway  between  malachite-green  and 
crystal  violet.  Tetramethyidiaminorosaniline  gives  solutions  of 
many  colours,  from  bluish-red  to  yellow,  in  indifferent  media,  but 
they  all  give  absorption  curves  like  that  of  magenta,  only  more  or 
less  displaced. 

The  magenta  dyes  also-  closely  resemble  the  reddish-violet  salts  of 
the  aminoazo benzenes,  and  the  three  classes  are,  therefore,  character¬ 
ised  by  two  components :  (1)  a  quinonoid  salt  complex  («cmitro-salt 
or  ammonium  salt)  as  chromophore,  and  (2)  another  group  (nitro- 
or  amino-)  which  forms  a  powerful  auxochrome  in  conjugation  with 
the  quinonoid  group,  thus : 

ArC=C6H4=N02  ArC=C6H4==NR2  N=C6H4==NR2 

Ar*N02  .  .  .  .M  at -NR2  ...  X  NAr*R _ X 

Nitrotriphenylmethanes.  Aminotriphenylmethanes.  Aminoazo -salts. 
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The  effect  of  an  acid  on  compounds  of  the  last  types  is  obviously  to 
break  the  conjugation  and  so  destroy  the  auxochrome. 

Two  new  compounds  are  described.  Dimethoxydimethylamino- 
triphenylcarbinol ,  (OMe*C6H4)2C(OH)’C6H4*NMe2,  bundles  of  very 
pale  green  crystals,  m.  p.  112°,  is  obtained  by  heating  together 
dianisyl  ketone,  dimethylaniline,  and  a  mixture  of  phosphorus  penta- 
and  oxy-chlorides,  and  is  converted  into  dimethoxyfuchsondimethyl- 
imonium  chloride ,  (OMe*C6H4)2CIC6H4!NMe2Cl,  by  means  of  hydro¬ 
chloric  acid.  This  dye  has  the  typical  appearance  of  cantharides,  but 
it  is  not  fast  to  light  or  washing. 

Several  sets  of  curves  are  reproduced  in  the  original,  but  the 
lengthy  discussion  is  largely  polemical.  J.  C.  W. 

Relationship  between  Mechanical  and  Chemical  Rotation 
and  the  Structure  of  Liquid  Crystals.  O.  Lehmann  (Ann. 

Physik ,  1919,  [iv],  58,  631 — 656). — A  continuation  of  previously 
published  work  (ibid.,  1916,  51,  353).  The  effects  produced  when 
the  containing  walls  which  hold  liquid  crystals  are  twisted  whilst 
polarised  light  is  passing  through  the  crystals  are  investigated.  The 
effects  are  examined  by  means  of  crossed  nicols  for  p-azoxyphenetole 
and  for  the  same  substance  to  which  colophony  and  cholesteryl 
benzoate  have  been  added.  Numerous  diagrams  of  the  appearance 
under  the  nicols  are  given.  J.  F.  S. 

The  Rotation  Dispersion  of  Butyl,  Heptyl,  and  Octyl 
Tartrates.  Percy  Faraday  Frankland  and  Frederic  Horace 

Garner  (T.,  1919,  115,  636—661). 

Evolution  of  Very  Dilute  Solutions  of  Tetrachloroplatinic 
Acid  in  Complete  Darkness  and  at  Different  Temperatures. 

Marcel  Boll  (Compt.  rend.,  1919,  168,  1108 — 1111). — A  compari¬ 
son  of  the  changes  and  their  velocities  taking  place  in  a  very  dilute 
solution  of  tetrachloroplatinic  acid  in  the  dark  at  temperatures 
between  10°  and  100°,  and  those  taking  place  in  the  light  (compare 
A.,  1912,  ii,  407).  The  thermal  acceleration  is  practically  the  same 
whether  the  action  takes  place  in  the  dark  or  under  the  influence 
of  high-frequency  rays.  W.  G. 

Collision  of  a-Particles  with  Light  Atoms.  I.  Hydrogen. 

Sir  E.  Rutherford  (Phil.  Mag.,  1919,  [vi],  37,  537 — 56L  Com¬ 
pare  E.  Marsden,  A.,  1914,  ii,  407;  Marsden  and  Lantsberry,  Phil. 
Mag.,  1915,  [vi],  30,  240). — “  H  ’’-particles,  derived  by  passing 
a-particles  through  hydrogen,  from  head-on  ”  collisions  between 
the  a-particles  and  the  nuclei  of  the  hydrogen  atoms,  are  also 
obtained,  without  using  hydrogen,  from  thin-walled  glass  and  quartz 
tubes  filled  with  radium  emanation,  and  from  a  deposit  of  radium-(7 
on  a  nickel  plate — from  the  latter  more  than  the  former.  Special 
experiments  showed  that  radium-6r  is  not  different  in  this  respect 
from  radium- A  and  the  emanation,  and  these  have  also  shown  that 
oxygen  and  nitrogen  atoms  (see  succeeding  papers)  can  be  put  in 
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swift  motion  by  collision  with  a-particles  to  cause  scintillations 
outside  the  range  of  the  a-particles,  to  which,  probably,  a  large 
number  of  the  scintillations,  ascribed  by  Marsden  to  H-particles, 
were  due.  The  homogeneous  a-rays  of  radium-6'  deposited  on  a 
metal  disk  were  exclusively  used.  The  disk  was  washed  with  alcohol 
and  heated  in  an  exhausted  tube  to  300°  for  a  minute  to  reduce 
“  volatilisation  ”  of  the  radiunH?  (Ratner).  The  H-particles  were 
counted  by  the  scintillations  on  zinc  sulphide  screens,  and  were 
similar  to  those  produced  by  a-particles  3  mm.  from  the  end  of 
their  range.  The  active  disk  was  mounted  in  a  tube  capable  of 
exhaustion,  or  of  being  filled  with  the  gas  studied,  at  a  variable 
distance  from  an  opening  in  the  end  covered  with  thin  sheets  of 
silver,  aluminium,  or  iron  of  stopping  power  equivalent  to  from 
4  to  6  cm.  of  air,  the  zinc  sulphide  screen  being  just  outside  the 
apparatus.  The  number  of  H-particles  is  ordinarily  less  than  one 
in  one  hundred  thousand  of  the  a-particles,  and  can  only  be  detected 
after  the  latter  have  been  absorbed.  /3-Rays  were  suppressed  by 
a  strong  magnetic  field.  The  number  of  H-particles  without  any 
gas  in  the  vessel  was  first  determined.  These  are  small  in  number 
relatively  to  those  produced  when  the  apparatus  is  filled  with 
hydrogen,  and  it  cannot  be  decided  whether  they  originate  from 
the  radio-element  itself  or  from  hydrogen  occluded  by  the  materials 
in  which  it  is  contained.  The  number  fell  off,  when  metal  screens 
were  interposed,  rapidly  between  the  equivalent  of  7  and  12  cm. 
of  air,  and  then  more  slowly,  a  few  being  observed  up  to  the  equi¬ 
valent  of  28  cm.  The  metal  screens — silver  and  aluminium — were 
heated  to  drive  off  occluded  gases.  Gold  was  found  to  be  very 
free  from  hydrogen,  but  could  not  be  used  close  to  the  zinc  sulphide 
screen  on  account  of  the  marked  luminosity  it  produces  on  the 
screen  beyond  the  range  of  a-particles,  an  effect  that  is  being 
investigated. 

The  number  of  H-particles  produced  in  hydrogen  gas  and  their 
distribution  with  velocity  differed  markedly  from  the  results  calcu¬ 
lated  from  the  simple  theory  by  Darwin’s  formula.  The  apparatus 
being  filled  with  hydrogen  at  atmospheric  pressure,  the  number  of 
H-atoms  was  counted  when  aluminium  foils  were  interposed  before 
the  screen.  There  was  no  diminution  between  the  equivalent  of 
9  and  19  cm.  air  absorption,  and  then  a  slow  decrease  in  the  number 
took  place,  followed  by  a  rapid  one  near  the  end  of  the  range. 
Theoretically,  between  9  and  19  cm.  the  number  should  have  been 
reduced  to  28%.  This  is  only  marked  when  long-range  a-particles 
are  used.  As  the  range  of  the  a-particles  is  reduced,  the  theoretical 
curves  are  more  and  more  nearlv  approached.  The  absorption 
curve  for  H-particles  produced  by  long-range  a-particles  is  similar 
to  that  of  the  a-particles  themselves,  showing  that  the  hvdrogen 
atoms  are  thrown  forward  all  at  practically  the  same  velocity  and 
in  the  same  direction  as  the  a-narticle  is  travelling,  or  at  least 
within  10°  or  15°  from  it.  The  fraction  of  the  number  of 
a-particles  which  produce  one  H-particle  per  cm.  of  path  in 
hydrogen  at  N.T.P.  was  found  to  be  about  10~5.  At  10  cm. 
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(eq.  air  absorption),  the  total  number  produced  is  ten  times,  at 
19  cm.  thirty-one  times,  the  number  calculated  from  the  simple 
theory  (Darwin).  On  the  average,  each  a-particle  of  7  cm.  range 
of  radium-(7  produces  an  H-particle  when  the  perpendicular  distance 
of  its  path  from  the  centre  of  the  hydrogen  atom  is  equal  to  or 
less  than  2 ‘4  x  10“13  cm.,  and  the  results  point  to  the  view  that 
within  3*5  x  10~33  cm.,  the  field  of  force  between  the  colliding 
nuclei  undergoes  rapid  changes  in  magnitude,  and  probably  direc¬ 
tion.  Since  only  one  in  105  a-particles  passing  through  1  cm.  of 
hydrogen  produces  an  H-particle,  and  in  this  distance  each 
a-particle  passes  through  104  hydrogen  molecules,  only  one  out  of 
every  109  collisions  produces  an  H-particle  capable  of  being  detected 
beyond  the  range  of  the  a-rays.  The  helium  nucleus,  or  a-particle, 
is  pictured  as  a  charged  disk  of  radius  about  3' 6  x  10“13  cm.,  with 
its  plane  perpendicular  to  its  direction  of  motion,  and  probably 
composed  of  four  hydrogen  nuclei  and  two  nuclear  electrons.  This 
is  regarded  as  being  probably  much  deformed  during  close 
collisions.  It  is  to  be  expected  that  it  would  break  up,  but  no 
evidence  of  this  has  yet  been  observed.  F.  S. 

Collision  of  a-Particles  with  Light  Atoms.  II.  Velocity 
of  the  Hydrogen  Atom.  Sir  E.  Rutherford  (Phil.  Mag.,  1919, 
[vi],  37,  562 — 571). — The  assumption  in  the  preceding  paper  that 
the  long-range  scintillations  observed  in  hydrogen  are  due  to 
hydrogen  atoms  set  in  swift  motion  by  their  collision  with  a-particles 
is  supported  by  their  range,  which  agrees  with  that  calculated  for 
such  H-particles  by  Darwin  from  Bohr’s  theory.  The  mass,  charge, 
and  velocity  of  these  H-particles  have  been  determined  by  measure¬ 
ments  of  the  deflection  they  undergo  in  electromagnetic  and  electro¬ 
static  fields.  As  source  of  hydrogen,  a  film  of  paraffin  wax  30  jul 
in  thickness  exposed  to  intense  a-rays  was  used.  The  H-particles 
were  passed  through  two  slits  and  received  on  an  external  zinc 
sulphide  screen,  after  passing  through  a  sheet  of  iron,  closing  the 
end  of  the  apparatus,  equivalent  in  stopping  power  to  4  cm.  of  air. 
With  the  apparatus  exhausted,  the  deviation  in  a  magnetic  field  of 
the  a-particles  themselves  was  first  found.  The  paraffin  film  and 
aluminium  screens,  equal  in  total  stopping  power,  with  the  iron 
sheet,  to  14*4  cm.  of  air,  were  then  interposed,  and  the  deflection 
of  the  H-particles  found  to  be  1*45  times  that  of  the  a-particles  of 
radium-(7.  This  gives  for  muuj  ey  the  product  of  the  mass  and 
initial  velocity  of  the  fastest  H-particles  divided  by  the  charge, 
3*15  x  105.  From  theory,  u0  should  be  1*6  v0,  that  is,  1*6  times 
that  of  the  a-particles,  and  muQfe  3*2  x  105.  All  the  H-particles 
carried  a  positive  charge,  and  no  sign  of  negatively  charged  particles 
was  observed.  The  electrostatic  deviation  between  two  parallel 
plates  6  cm.  long  and  1*55  mm.  apart  charged  to  4500  volts  was 
insufficient  to  deviate  the  H-particles  completely,  and  it  was  calcu¬ 
lated  that  30,000  volts  would  be  required.  So  the  deflexion  with 
a  magnetic  field  *was  compared  with  that  produced  by  a  combined 
electrostatic  and  electromagnetic  field  acting  in  unison,  and  it  was 
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found  that  a  magnetic  field  of  238  gauss  on  the  average  was  equi¬ 
valent  to  an  electric  field  of  1000  volts.  This  gives  for  v{)  the 
maximum  velocity  of  the  H-particle,  3*12  x  109  cm.  per  second. 
The  calculated  value,  1*6  r0,  is  3*07  x  109  cm.  per  second. 
The  value  of  ejm,  consequently,  is  104  e.  m.  units,  which  agrees 
very  well  with  the  value,  9570,  for  the  H-ion  in  the  electrolysis  of 
water.  This  proves  that  for  close  collisions  the  conservation  of 
momentum  and  energy  holds  good,  and  that  there  is  no  sensible 
loss  of  energy  due  to  radiation. 

The  energy  communicated  to  the  H-particle  is  0*64  that  of  the 
a-particle,  and,  after  traversing  the  equivalent  of  12  cm.  of  air,  is 
0*44,  corresponding  with  that  of  an  a-particle  of  range  2  cm.  of 
air.  The  brightness  of  the  scintillation  it  produces  is,  at  all  ranges, 
much  less  than  is  to  be  expected,  and  corresponds,  for  example, 
with  that  of  an  a-particle  of  range  0*5  cm.  instead  of  2  cm.  This 
may  be  due  to  the  energy  spent  per  unit  of  path  by  an  H-particle 
being  only  about  one-sixth  of  that  by  an  a-particle.  A  large  pro¬ 
portion  of  instantaneous  double  scintillations  was  observed,  and 
it  was  found,  in  comparison  with  a-particles,  that  the  number  was 
nearly  double  what  is  to  be  expected  from  probability  consider¬ 
ations.  It  could  not  be  settled,  however,  whether  this  effect  is  real  or 
due  to  the  eye  being  unable  to  distinguish  separately  the  weak 
scintillations  due  to  H-particles  as  readily  as  those  produced  by 
a-particles.  F.  S. 

Collisions  of  a-Particles  with  Light  Atoms.  III.  Nitrogen 
and  Oxygen  Atoms.  Sir  E.  Rutherford  (Phil.  Mag.,  1919,  [vi], 
37,  571 — 580). — From  Bohr’s  general  theory  of  the  absorption  of 
charged  atoms  in  passage  through  matter,  which  is  substantiated 
experimentally  for  the  a-particles  and  H-particles,  the  range  x  in 
hydrogen  of  an  atom  of  charge  e  and  mass  m  moving  with  a  speed 
equal  to  that  of  an  a-particle  of  range  B  is  given  by  xjB  = 
mE2fMe2,  M  and  E  being  the  mass  and  charge  of  the  a-particle. 
For  light  atoms,  with  unit  charge  x  —  mB.  Tables  are  given  for 
x/B  for  singly  charged  atoms  from  hydrogen  to  gold  travelling 
with  a  velocity  calculated  to  be  produced  by  impact  of  the  atom 
in  a  “  head-on  ”  collision  with  the  a-particle.  For  a-particles  of 
range  7  cm.,  the  maximum  ranges  in  cm.  to  be  expected  are  as 
follow:  He  28,  Li  19*6,  01  15*4,  B  12*4,  C  11*2,  N  9*3,  O  7*8. 
Experiments  with  helium  have  shown  that,  if  any  long-range 
particles  are  produced,  the  number  is  very  small  compared  with 
that  produced  in  hydrogen,  and  it  is  concluded  that  the  helium 
atoms  carry  a  double  charge  and  have  the  same  range  as  the 
a-particles.  Neither  were  any  certain  indications  of  long-range 
particles  obtained  for  salts  of  lithium,  glucinum  and  boron.  Such 
experiments  are  much  easier  for  gases,  and  in  air  numerous  bright 
scintillations  are  observed  for  distances  2  cm.  beyond  the  range  of 
the  a-particles.  With  a  total  absorption  equivalent  to  7*5  cm.  of 
air,  these  “  N-particles  ”  and  O-particles  ”  give  scintillations  equal 
in  brightness  to  an  a-particle  of  range  about  1  cm.  The  scintilla- 
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tions  for  oxygen  and  carbon  dioxide  were  of  about  the  same  range 
and  brightness  as  those  in  air,  but  they  were  shown  to  arise  in  the 
gases,  and  not  to  be  emitted  from  the  radio-element  itself.  No 
evidence  of  singly  charged  carbon  atoms  from  carbon  dioxide  was 
obtained.  Estimating  the  relative  numbers  of  high-speed  particles 
in  hydrogen,  oxygen,  and  nitrogen,  it  was  found  that  the  numbers 
for  the  different  gases  are  not  very  different.  The  long-range  rays 
of  range  11*3  cm.  found  by  Rutherford  and  Wood  in  the  active 
deposit  of  thorium  (A.,  1916,  ii,  282)  are  such  as  would  result  from 
oxygen  atoms  present  in  the  mica  screens  used,  but  the  number — 
1  to  10,000  a-particles — was  much  greater  than  is  to  be  expected 
from  the  experiments  with  radium-(7,  and  further  experiments  are 
in  progress.  F.  S. 

Collisions  of  a-Particles  with  Light  Atoms.  IV.  An 
Anomalous  Effect  in  Nitrogen.  Sir  E.  Rutherford  {Phil, 
Mag .,  1919,  [vi"|,  37,  581 — 587). — A  surprising  effect  was  noticed 
in  the  study  of  the  “  natural  ”  scintillations  due  to  H-particles, 
which  it  is  difficult  to  decide  whether  they  are  due  to  the  action  of 
a-particles  on  occluded  hydrogen  in  the  radioactive  material  or  sup¬ 
port,  or  are  expelled  in  the  disintegration  itself.  With  the  apparatus 
described  in  the  first  paper,  exhausted  and  filled  with  dry  oxygen  or 
carbon  dioxide  respectively,  the  number  of  natural  scintillations  ob¬ 
served  diminished  in  about  the  ratio  to  be  expected  from  the  stop¬ 
ping  power  of  the  gas  column.  In  dried  air,  however,  the  number 
increased,  and  with  a  total  absorption  equivalent  to  about  19  cm. 
of  air  was  twice  as  great  as  with  the  apparatus  exhausted.  All 
experiments  were  made  at  absorptions  greater  than  the  equivalent 
of  9  cm.  of  air  to  eliminate  the  O-particles  and  N-particles  described 
in  the  last  paper.  The  additional  H-particles  were  not  due  to 
moisture  or  dust  nuclei  and  were  observed  in  chemically  prepared 
nitrogen,  from  ammonium  nitrate,  to  an  extent  1*25  times  that 
observed  for  air.  They  were  shown  to  arise  from  the  volume  of 
the  gas,  and  were  not  due  to  a  surface  effect  in  the  radioactive 
source.  The  H-particles  so  obtained  from  nitrogen  had  a  some¬ 
what  greater  penetrating  power  than  those  from  hydrogen,  but 
none  could  be  detected  beyond  a  range  of  28  cm.,  and  probably 
the  difference  is  due  to  their  being  projected  more  in  the  line  of 
flight  of  the  a-particles  than  those  resulting  from  hydrogen  gas. 
The  number  from  nitrogen  at  atmospheric  pressure  is  equal  to  the 
number  given  in  hydrogen  at  6  cm.  pressure,  so  that  only  one 
H-particle  is  given  in  nitrogen  for  every  twelve  collisions  giving 
rise  to  N-particles.  As  regards  both  the  brightness  of  the  scintilla¬ 
tions  and  the  range,  these  long-range  particles  closely  resemble, 
and  in  all  probability  are,  H-particles,  but  to  settle  the  point 
definitely  it  will  be  necessary  to  determine  their  deflexion  in  a 
magnetic  field.  Preliminary  experiments  indicate  a  similar 
deflexion,  but  to  decide  the  question  definitely  it  will  probably  be 
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necessary  to  employ  a  solid  nitrogen  compound  free  from  hydrogen, 
and  to  discriminate  between  H-particles  and  possible  particles  of 
atomic  mass  2. 

If  they  are  H-particles,  it  must  be  concluded  that  the  nitrogen 
atom  has  been  disintegrated  during  the  close  collision  with  an 
a-particle,  and  that  the  hydrogen  nucleus  is  a  constituent  part  of 
the  nitrogen  nucleus.  This  may  account  for  the  ranges  of  the 
N-particle  and  O-particle  being  the  same,  instead  of  differing  by 
some  19%,  as  is  to  be  expected.  For  if  hydrogen  is  disrupted  from 
the  nitrogen  atom,  the  energy  of  the  impact  would  be  shared 
between  the  two  systems.  Nitrogen  is  the  only  light  atom  of 
atomic  mass  4/^+2,  where  n  is  a  whole  number,  and  its  nucleus 
should  consist  of  three  helium  nuclei  and  ten  hydrogen  nuclei. 
The  latter  may  be  outsiders  of  the  main  system  of  mass  12,  and 
the  close  collision  with  an  a-particle  seems  to  be  the  most  likely 
agency  to  promote  the  disruption  of  such  a  nucleus.  It  is  not  to 
be  expected,  a  priori,  that  the  velocity  or  range  of  H-particles,  so 
produced  from  the  nitrogen  atom,  should  be  identical  with  that 
of  those  produced  by  collisions  in  free  hydrogen.  F.  S. 


Precision-measurements  in  the  X-ray  Spectra.  Manne 

Siegbahn  (Phil.  Mag.,  1919,  [vi],  37,  601 — 612). — By  a  new 
method  of  measurement,  the  accuracy  of  wave-length  measurements 
for  X-rays  has  been  increased  a  hundred-fold.  The  angle  of  the 
reflected  rays  is  determined  as  the  angle  through  which  the  same 
photographic  plate  has  to  be  turned  in  order  to  receive  impressions 
of  the  nih  order  reflection  on  both  sides  of  the  direct  ray,  the  angles 
being  read  off  an  accurate  circle  scale.  If  is  the  angle  of 
reflexion,  and  the  plate  is  turned  accurately  4<£  (and  the  crystal 
nearly  2<£  +  180°),  the  spectral  lines  on  both  sides  would  cover  one 
another.  In  practice,  the  plate  is  turned  nearly  4 <£,  and  by 
measuring  the  distance  between  the  lines,  the  small  correction  to 
exactly  4<£  can  readily  be  applied. 

The  plate  and  slit  must  have  the  same  distance  from  the  rotating 
axis  of  the  reflecting  face  of  the  crystal  and  of  the  plate-holder, 
and  during  exposure  the  crystal  may,  if  necessary,  be  continually 
turned  through  a  small  range,  and  for  bad  crystals  irregularities 
so  eliminated.  Drawings  of  a  spectrograph  for  vacuum  built  on 
this  principle  are  given,  and  also  for  the  X-ray  tube  found  most 
suitable. 

The  wave-length  of  CuZa  (the  adine  of  the  X-series*of  copper) 
was  determined  to  be  1537*358(±0*033)  x  lO-11  cm.,  when  the 
lattice  constant,  d ,  of  rock-salt  is  taken  as  2*81400  x  10-8  cm.,  and 
of  calcite  3*02904  x  10~8  cm.  The  relation  of  these  two  constants 
was  accurately  determined  for  CuZa,  FeXa,  and  SnZa,  the  wave¬ 
lengths  found  for  the  last  two  lines  being  1932*39  and  3592*94 
respectively.  The  lattice  constant  found  for  potassium  ferrocyanide 
was  8*408  x  10~8,  instead  of  the  value  8-454  used  by  Moseley,  and 
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the  latter’s  wave-length  tables  must  be  diminished  by  O' 54%  in 
consequence.  The  following  table  of  wave-lengths  is  given: 

A .  10-11  cm. 


Element. 

Atomic 

number. 

Ka l9 

Chlorine  . 

17 

4718-70 

— — 

Potassium  . 

19 

3733-86 

3447-37 

Calcium  . . 

20 

3351*86 

3087-89 

Scandium  . 

21 

3025-26 

2774-54 

Chromium  . 

24 

2285  17 

2081-44 

Iron  . 

26 

1932-39 

1753-97 

Cobalt  . 

27 

1785-24 

1617-58 

Nickel  . 

28 

1654-67 

— 

Copper  . 

29 

1537-36 

1389-53 

This  great  increase  of  experimental  accuracy  is  employed  to  test 
the  formulae  of  Sommerfeld  for  the  difference  of  wave-length  between 
the  cq  and  cuz  doublet  of  copper  in  the  Af-series  with  the  result, 
0'373(±0’005)  x  10“8,  in  complete  agreement  with,  theory.  Pre¬ 
liminary  measurements  of  the  wave-length  difference  of  the  j3-  and 
jSMines  of  iron,  manganese,  and  chromium  give  3*55,  4*55,  and 
4’87(  x  10~u  cm.)  respectively.  The  formulae  of  the  ATa-series  given 
by  Moseley,  Sommerfeld,  Debye,  and  J.  Kroo  are  compared  with 
the  experimental  values  given  in  the  above  table,  with  results 
decidedly  in  favour  of  the  formula  of  the  last-named,  the  differ¬ 
ence  between  the  calculated  and  experimental  results  varying  regu¬ 
larly  from  —  0*2%  for  chlorine  to  +0'017%  for  copper.  F.  S. 

Ionisation  by  Canal  Rays.  J.  Stark  (Jahrb.  Badioaktiv. 
Elcktronih ,  1918,  15,  329 — 364). — A  summary  of  the  literature  of 
the  subject  with  a  bibliography.  The  account  is  divided  into  three 
chapters:  (1)  emission  of  electrons  from  metallic  surfaces; 

(2)  emission  of  electrons  from  gases ;  (3)  emission  of  positive  ions 
by  canal  rays.  E.  H.  R. 

The  Theory  of  Electrolytic  Ions.  X.  The  Conductivity 
of  Multi- valent  and  Multi-stage  Electrolytes.  Richard 

Lorenz  ( Zeitsch .  anorg .  Ghent.,  1919,  106,  49 — 75). — A  theoretical 
paper  in  which  the  general  theory  of  electrical  conductivity  is  dis¬ 
cussed  from  the  viewpoint  of  Planck’s  conductivity  equation.  It 
is  pointed  out  that  the  conventional  use  of  normal  solutions  and 
equivalent  conductivities  leads  to  much  confusion.  It  is  better 
to  refer  all  measurements  to  molecular  quantities,  no  assumption 
being  then  made  as  to  the  manner  in  which  the  electrolyte  dis¬ 
sociates.  The  degree  of  dissociation  is  independent  of  the  manner 
in  which  it  takes  place,  and  is  simply  defined  as  the  ratio  of  the 
number  of  altered  molecules  to  the  number  originally  present. 
The  molecular  conductivity  quotient  g/g^  has  been  deduced  from 
Planck’s  equation  for  a  number  of  different,  typical  kinds  of  ionic 
dissociation.  This  quotient  is  identical  with  the  degree  of  dissocia¬ 
tion  only  in  the  case  of  single-stage  electrolytes,  that  is,  of  those 
which  dissociate  in  one  stage,  whatever  be  the  number  of  different 
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ions  formed.  In  the  case  of  multi-stage  dissociation,  the  con¬ 
ductivity  quotient  bears  no  relation  to  the  degree  of  dissociation 
and  is  generally  smaller  than  this.  E.  H.  R. 

Cause  of  the  Small  Electrical  Conductivity  of  Non- 
aqueous  Salt  Solutions.  It.  Beutnek  ( Zeitsch .  Elektrochem ., 
1919,  25,  97- — 100). — From  a  series  of  electrical  conductivity 
measurements  of  solutions  of  salicylic  acid  and  dimethyltoluidine 
in  nitrobenzene  solution,  the  author  asserts  that  the  cause  of  the 
slight  conductivity  of  solutions  of  salts  in  non-aqueous  solutions  is 
a  non-electrolytic  dissociation  which  opposes  the  electrolytic  dis¬ 
sociation.  This  is  supported  by  the  observations  that  a  solution  of 
an  acid  or  a  base  in  a  non-aqueous  solvent  has  a  very  slight  con¬ 
ductivity,  whilst  a  similar  solution  of  acid  and  base  has  a  very  much 
larger  conductivity.  The  conductivity  of  a  solution  of  acid  and 
base  changes  regularly  when  the  concentration  of  the  acid  is 
changed,  the  base  being  kept  constant  and  vice  versa.  Further, 
the  molecular  conductivity  decreases  with  increasing  dilution.  It 
is  stated  that  the  above  observations  are  in  keeping  with  the 
assumption  that  in  most  non-aqueous  solvents  an  equilibrium 
salt  ^  acid  +  base  exists,  so  that  both  free  acid  and  base  exist  side 
by  side  with  the  salt.  Hence  the  salt,  as  such,  has  a  considerable 
conductivity,  whilst  the  acid  and  base  alone  have  practically  none. 

J.  F.  S. 

Contra-electromotive  Force  of  Polarisation  in  Sulphuric 
Acid.  Albert  Noyes  ( Cornet .  re?id.i  1919,  168,  1049 — 1052).— The 
contra-electromotive  force  of  sulphuric  acid  at  20°  is  1*68  volts,  and 
diminishes  at  first  inversely  as  the  absolute  temperature.  Between 
60°  and  120°,  it  diminishes  more  rapidly,  and  above  the  latter 
temperature  remains  practically  constant.  This  may  be  attributed 
to  a  difference  in  the  mode  of  ionisation,  which  is  at  first  into 
H+  HS04-  and  then  2H+  and  S04~.  W.  G. 

The  Potential  of  a  Nitrogen  Electrode.  Francis  Lawry  Usher 
and  Ramavenkabasubbier  Vf.nkateswaran  (T.,  1919,  115, 

613—618). 

The  Chemical  Process  of  the  Lead  Accumulator.  Cii. 

Fery  {Bull.  Soc.  chim.,  1919,  [iv],  25,  223 — 234). — The  author  con¬ 
siders  that  the  theory  of  “  double  sulphating  ”  is  incorrect,  and  that 
the  behaviour  of  the  lead  accumulator  is  similar  to>  that  of  a  primary 
cell  with  a  solid  depolariser,  with  the  difference  that  the  negative 
electrode  gives  rise  to  an  insoluble  salt.  The  reaction  during  normal 
discharging  and  charging  is  given  by  the  reversible  reaction  : 

2Pb+  H2S04  +  Pb205  ^  Pb2S04  +  H20  +  2Pb02. 

The  subsulphate  is  a  black  powder  and,  unlike  the  normal  sulphate, 
has  a  certain  conductivity.  The  higher  oxide,  the  active  material  of 
the  positive  electrode,  is  a  black,  endothermic  substance  and  a  power¬ 
ful  oxidising  agent.  W.  G. 
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Relationship  between  Electrolysis  and  Photolysis  and 
Electrolytic  Non-reversibility.  Emil  Baur  ( Zeitsch .  Elektro - 
chem .,  1919,  25,  102 — 109). — The  author  regards  photolysis  as 
analogous  to  a  type  of  electrolysis.  If  a  substance  E  absorbs  a  light 
quantum  it  becomes  polarised  and  a  potential  difference  is  set  up. 


© 


This  is  symbolically  expressed  by  the  equation  E  +  7/v= .Eq 


Ths 


conception  of  photolysis  is  compared  with  electrolytic  action,  and  it 
is  shown  that  the  electrolysis  of  sodium  acetate  and  the  photolysis 
of  acetic  acid  yield  the  same  products  and  respectively  are  to  be 
expressed  by  similar  equations,  thus:  2CH3’COO'  +  2F  =  C2H6  + 

2C02;  W©|^°v?3‘C00'  =  C,H6  +  Uit+2C02.  Glycollic  acid 


in  the  presence  of  oxidising  agents,  such  as  ferric  salts,  cupric  salts, 
or  uranyl  salts  is  converted  into  formaldehyde  under  the  influence 
of  light,  and  it  is  experimentally  shown  that  electrolysis  gives  the 
same  product.  Oxalic  acid  is  converted  by  light  in  the  presence 
of  uranyl  salts  into  carbon  monoxide  and  carbon  dioxide,  but  it  was 
found  impossible  to  detect  carbon  monoxide  in  the  products  of 
electrolysis  of  oxalic  acid.  In  the  light  of  the  present  theory  the 
author  re-states  with  modifications  the  theory  recently  (A.,  1913, 
i,  443)  advanced  with  regard  to  the  initial  stages  of  the  assimilation 
of  carbon  dioxide  by  plants.  J.  F.  S. 


Disgregation  of  the  Oxidation  Products  Produced  on 
Silver  Anodes  in  Alkaline  Media.  Fr.  Jirsa  ( Zeitsch . 
Elehtrochem .,  1919,  25,  146 — 151). — A  silver  anode  which  has  been 
polarised  in  alkaline  solution  by  direct  current  is  temporarily 
depolarised  by  telluric  acid,  whilst  alternating  current  with  simul¬ 
taneous  polarisation  by  direct  current  makes  an  over-voltage  on  the 
anode  impossible  and  depolarises  permanently.  When  a  silver  anode 
in  an  alkali  hydroxide  is  polarised  by  alternating  current  alone,  it 
is  oxidised,  the  current  being  effective  only  as  far  as  its  anodic  com¬ 
ponent  is  concerned.  The  oxidation  product,  produced  when  an 
alkali  hydroxide  is  electrolysed  between  silver  electrodes,  disperses 
itself  throughout  the  solution  as  a  colloidal  suspension.  When  direct 
current  is  employed  the  suspension  is  Ag202,  but  if  the  solution  of 
alkali  contains  telluric  acid  the  suspension  produced  consists  of 
Ag903 ;  with  alternating  current  the  oxide  Ag90  is  produced. 

J.  F. 

Size  of  Particle,  Solution  Tension!  and  Sintering.  E. 

Podszus  {Zeitsch.  Elehtrochem .,  1919,  25,  100 — 101). — A  theoreti¬ 
cal  paper,  in  which  a  paper  by  Kohlschutter  and  Vuilleumier  (this 
vol.,  ii,  9)  is  criticised.  J.  F.  S. 


An  Explanation  of  Space  filling  Numbers.  Richard  Lorenz 

{Zeitsch.  anorg.  Chem .,  1919,  106,  46 — 48). — It  has  been  shown 
(this  vol.,  ii,  212)  that,  for  a  number  of  univalent  inorganic  cations, 
the  space-filling  number  ip  increases  regularly  with  the  number  of 
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atoms  in  the  ion.  The  space-filling  number  is  a  ratio  of  two 
volumes,  that  is,  of  the  absolute  volume  of  the  ion,  <£,  to  the  ionic 
volume  F0  calculated  additively  from  the  usual  atomic  volumes  of 
the  constituent  atoms.  Since  then  the  ratio  increases  as  the  number 
of  atoms  increases,  it  follows  that  c f>  increases  at  a  greater  rate  than 
F0,  that  is  to  say,  increases  more  rapidly  than  it  would  do  if  it 
were  an  additive  quantity.  This  can  only  be  explained  on  the 
assumption  that,  when  the  atoms  combine,  a  certain  amoulit  of  inter¬ 
stitial  space  is  included  in  the  molecule,  with  the  result  that  the 
ratio  of  the  absolute  volume  of  the  molecule  to  the  volume  of  its 
“  sphere  of  influence  ”  gradually  increases  as  the  molecule  becomes 
more  complex.  E.  H.  R. 

Deduction  of  Cryoscopy  from  the  General  Laws  of 
Solubility.  Albert  Colson  (Compt.  rend. ,  1919,  168,  1047 — 1049). 
— A  mathematical  discussion,  in  which  the  author,  starting  with  his 
law  of  solubility,  deduces  Raoult's  law.  W.  G. 

High  Temperature  Researches.  XII.  The  Measurement 
of  Vapour  Tensions  at  Very  High  Temperatures  with 
some  Observations  on  the  Solubility  of  Carbon  in  Metals. 

Otto  Ruff  and  Bernhard  Bergdaiil  ( Zeitsch .  anorg .  Ghem 1919, 
106,  76 — 94). — A  new  method  has  been  devised  for  measuring  the 
vapour  pressures  of  metals  at  high  temperatures  and  for  the  deter¬ 
mination  of  their  boiling  points.  The  method  consists  in  observing 
the  gradual  loss  of  weight  occurring  whilst  the  metal  is  exposed  to  a 
gradual,  unifonn  rise  of  temperature  to  beyond  its  boiling  point. 
The  loss  of  weight  is  plotted  against  the  temperature,  and  from  the 
curve  so  obtained  the  boiling  point  is  estimated.  Before  the  boiling 
point  is  reached  the  curve  is  approximately  logarithmic,  and  beyond 
this  point  becomes  linear,  but  the  change  at  the  boiling  point  is  not 
as  sharp  as  might  be  expected.  For  the  determinations,  a  small 
quantity  of  the  metal,  about  O' 5  gram,  is  heated  in  a  very  small 
crucible  of  quartz  or  carbon.  The  crucible  is  suspended  from  a 
specially  designed  spring  balance,  by  which  the  loss  of  weight  is 
observed,  and  hangs  inside  a  resistance  furnace  which  can  be  evacu¬ 
ated  and  filled  with  an  indifferent  gas  at  any  desired  pressure,  which 
is  recorded  by  a  manometer.  Special  provision  is  made  to  ensure  a 
uniform  rate  of  rise  of  temperature.  The  following  results  are 
recorded  for  the  boiling  points:  mercury,  357°;  cadmium,  785°; 
zinc,  930°;  arsenic,  568°;  antimony,  1330°;  bismuth,  1490°;  lead, 
1555°;  tin,  2270° ;  copper,  2305°  ;  silver,  1950°;  gold,  2600°.  The 
results  are  compared  with  those  of  other  observers,  and  in  the  cases 
of  mercury,  zinc,  and  cadmium,  for  which  metals  the  older  measure¬ 
ments  are  considered  to  be  fairly  trustworthy,  the  agreement  is  very 
satisfactory.  The  results  for  the  vapour  pressure  of  mercury  agree 
well  with  those  of  Ramsay  and  Young  (T.,  1886,  49,  453)  at  tem¬ 
peratures  near  the  boiling  point,  but  at  lower  temperatures  the 
divergence  is  considerable.  The  new  method  appears  to  be  more 
accurate  near  the  boiling  point. 
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When  the  measurements  were  made  in  carbon  crucibles,  the  metal 
became  saturated  with  carbon,  and  it  was  possible  to  estimate  the 
solubility  of  carbon  in  the  metals  antimony,  bismuth,  lead,  tin, 
copper,  silver,  and  gold.  In  all  cases  the  solubility  was  found  to  be 
too  low  to  influence  the  boiling-point  determinations.  The  solubility 
is  highest  in  lead  (0‘094%  at  1555°)  and  antimony  (0'094%  at  1327°), 
and  in  the  other  metals  little  more  than  a  trace  of  carbon  is  dis¬ 
solved.  E.  H,  R. 

Vapour  Tensions  of  the  Metals.  J.  W.  Richards  (/. 

Franklin  Inst.,  1919,  187,  581 — 598). — A  theoretical  discussion  on 
the  vapour  pressures  of  liquid  and  solid  metals  in  connexion  with 
Trouton's  rule  and  Richards’  rule.  The  many  equations  for  express¬ 
ing  vapour  pressure  as  a  function  of  the  temperature  are  discussed. 
Tables  are  given  of  vapour  pressures  and  the  latent  heats  of  vapor¬ 
isation  of  some  forty-three  elements,  in  the  former  case  for  the  solid 
at  0°  and  at  the  melting  point;  and  the  equations  for  calculating  the 
vapour  pressure  at  any  temperature  are  given  for  both  the  solid  and 
liquid.  The  practical  significance  of  the  vapour  pressure  is  indi¬ 
cated  in  (1)  the  distillation  of  metals  (Parkes’,  desilverisation  pro¬ 
cess),  (ii)  loss  of  zinc  in  brass  melting,  (iii)  loss  of  metal  as  fumes, 
(iv)  sherardising  and  calorising,  and  (v)  vapour  losses  during  elec¬ 
trolysis.  J.  F.  S. 

A  New  Laboratory  Fractionating  Column  and  the 
Measure  of  its  Efficiency,  M.  H.  Robert  {Cornet,  rend.,  1919, 
168,  998—1001). — The  column  is  really  a  double  one.  The  lower 
column  is  an  ordinary  bulb  fractionating  column  with  beads,  but  it 
is  surrounded  by  a  glass  vacuum  jacket,  which  is  highly  evacuated. 
Above  this  column  and  sealed  on  to  it  is  another  simple  fractionating 
column,  surrounded  by  an  outer  jacket  through  which  air  is  caused 
to  circulate,  and  on  top  of  this  is  the  still-head.  The  column  gave 
very  satisfactory  results  with  mixtures  of  alcohol  and  water,  acetic 
anhydride  and  acetic  acid,  benzene  and  toluene,  in  the  extraction 
of  hexahydrotoluene  from  essence  of  Borneo,  and  in  the  fractiona¬ 
tion  of  light  petroleum.  Using  the  formula  7i7— («  — 5)/v,  and 
applying  it  to  the  benzene— toluene  mixture,  where  v  is  the  amount 
of  benzene  in  the  original  mixture  and  a  and  b  are  the  amounts  of 
benzene  and  toluene  in  the  first  half  of  the  distillate,  the  efficiency 
of  the  column  was  found  to  be  0*94  as  against  0*73  for  a  Vigreux 
column  and  1*0  for  a  perfect  column.  W.  G. 

Direct  Determination  of  the  Temperature  Exponent  in 
the  Equation  of  State  of  Fluids.  E.  Auifes  ( Compt .  rend., 
1919,  168,  930 — 933). — Knowing  the  values  of  Tc ,  1\,  and  of  the 
vapour  pressures  as  well  as  the  volumes  iq  and  v2  at  a  given  tem¬ 
perature,  the  author  has  determined  the  value  of  n  in  the  equation 
(vi  “  v2)  ~FTcx(yx  -  y2)  /8/ V"+\  for  each  of  the  seven  substances 
for  which  the  formula  was  obtained  (compare  this  vol.,  ii,  184).  The 
accuracy  of  these  determinations  has  been  tested  by  calculating  the 
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variations  of  (\q  —  v2)  with  temperature  and  comparing  the  results 
against  those  observed  by  Young.  The  agreement  is  good.  The 
values  obtained  for  n  increase  by  0*04  for  each  increase  of  three 
atoms  in  the  molecule  of  the  substance,  and  there  is  an  indication 
that  the  value  of  n  for  diatomic  and  triatomic  substances  must  be 
close  to  but  just  greater  than  unitv,  that  is,  between  1  and  1*06. 

W.  G. 

The  Theory  of  the  Gasification  Process.  [Producer 
Gas.]  Wa.  Ostwald  ( Chem .  Zeit.,  1919,  43,  229 — >231). — Three 
fundamental  thermo-chemical  equations  represent  the  changes  occur¬ 
ring  in  a  gas  producer:  (1)  C-f  09~  C02-f  97*6 ;  (2)  C-f  2H00  = 
C02  +  2H2  —  18*8  ;  (3)  C  + C02  =  2C0  -  38’8.  If  the  carbon  is“  uti¬ 
lised  in  these  three  changes  in  the  relative  proportions  a,  b ,  and  c 
respectively,  the  complete  process  may  be  represented  by  the  equa¬ 
tion  (a  +  h  +  c)C  +  a02  -f  2/)H20  —  (a  +  b  —  c)C0.2+2&H24-2cC0  + 
97'6o  —  1 8*86  —  38‘8c.  Only  two  of  the  quantities  a,  6,  and  c  are 
independent  variables,  and  any  desired  values  are  readily  repre¬ 
sented  by  means  of  triangular  co-ordinates  after  the  manner  intro¬ 
duced  by  Gibbs.  Any  point  in  the  diagram  may  be  represented  by 
the  equation  as  above.  The  values  of  a,  6,  and  c  can  readily  be 
determined  from  an  analysis  of  the  gas  produced.  The  area  of  the 
triangle  of  reference  is  divided  into  two  regions :  (1)  a  region  of 
combustion  and  gasification,  and  (2)  a  region  of  gas  regeneration. 
Illustrations  are  given  of  the  respective  situations  in  these  regions 
of  the  various  technical  gas  mixtures.  The  author  shows  how  iso- 
thermals  or  isocalorics  are  to  be  diagrammatically  represented,  and 
how  an  isocaloric  solid  may  be  constructed  in  any  given  case.  The 
diagrams  enable  the  thermo-chemical  and  volumetric  characteristics 
of  the  process  under  any  given  circumstances  to  be  readily  ascer¬ 
tained,  and  to  determine  the  effect  of  alteration  of  working  on  the 
course  of  the  reactions,  the  coal  consumed,  the  heating  value  of  the 
gas  obtained,  etc.  J.  S.  G.  T. 

Critical  Temperatures  of  Solution  in  Aniline  of  the 
Principal  Hydrocarbons  occurring*  in  Light  Petroleum. 

G.  Chavanne  and  L.  J.  Simon  (Compt.  rend.,  1919,  168, 

1111- — 1114). — The  temperature  measured  was  in  each  case  that 
above  which  the  mixture  of  aniline  and  hydrocarbon  was  homo¬ 
geneous,  no  matter  what  its  composition.  The  hydrocarbons 
examined  were  those  occurring  in  light  petroleum,  b.  p.  below  150°. 
The  straight  chain  aliphatic  hydrocarbons  had  practically  the  same 
critical  temperature  of  solution,  71°,  regardless  of  their  molecular 
weight.  Similarly,  the  0-methyl  hydrocarbons  all  had  a  critical 
temperature  of  solution  of  about  74°.  The  cyclic  hydrocarbons, 
cyclohexane,  etc.,  had  critical  temperatures  very  much  lower  than 
those  of  the  corresponding  straight  chain  hydrocarbons,  and  again 
the  substitution  of  a  methyl  group  had  a  marked  effect.  For 
isomeric  hydrocarbons,  the  critical  temperatures  and  the  densities 
varied  in  an  inverse  ratio.  W.  G. 
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Density  and  Temperature,  W.  Herz  (. Zeitsch .  Elehtrochem 
1919,  25,  145 — 146). — A  theoretical  paper  in  which  the  change  of 
density  in  homologous  series  with  temperature  change  is  considered. 
It  is  shown  that  whilst  the  density  of  the  members  of  homologous 
series  at  low  and  medium  temperatures  can  show  both  a  rising  and 
a  falling  density  with  increasing  number  of  carbon  atoms,  at  high 
temperatures,  near  the  critical  point,  the  density  increases  regularly 
with  increasing  number  of  carbon  atoms.  The  ratio  of  the  densities 
of  two  members  of  an  homologous  series  increases  regularly  with 
increasing  temperature.  J.  F.  S. 

Regularities  in  the  Magnitudes  of  Molecular  Volumes, 

Fritz  Ephraim  and  Eduard  Michel  ( Helv .  Chim,.  Acta ,  1919,  2, 
266 — 276), — A  further  discussion  on  molecular  volumes  and  the 
percentage  contraction  on  the  sum.  of  the  constituent  atomic  volumes 
(compare  A.,  1917,  ii,  535).  Tables  are  given  showing  the  per¬ 
centage  contraction,  calculated  according  to  the  equation 
c  =  mol.  vol.  x  100/S  at.  vol.,  for  compounds  of  the  alkali  metals 
with  most  of  the  atoms  or  radicles,  F,  Cl,  Br,  I,  O,  OH,  S04,  Se04, 
NO3,  C103,  C104,  I03,  I04,  Mn04,  the  necessary  data  and  the 
authorities  being  quoted  in  another  summary.  Comparing  the 
compounds  with  a  fixed  negative  part,  the  percentage  contractions 
are  very  similar,  the  csesium  haloids  exhibiting  the  onlyf abnormally 
great  contractions.  Comparing  the  various  salts  of  one  metal, 
howTever,  great  variations  appear,  fluorides  showing  contractions  of 
about  62%  and  iodides  about  30%.  In  spite  of  the  uncertainty  of 
much  of  the  data,  sufficient  regularities  are  revealed  to  make  it 
worth  while  to  pursue  such  a  line  of  inquiry  further.  J.  C.  W. 

Standard  Substances  for  the  Calibration  of  Viscometers. 

E.  C.  Bingham  and  R.  F.  Jackson  (Bull.  Bureau  of  Standards , 
U.S.A.,  1918,  14,  [1],  59 — 86). — As  liquids  of  greater  viscosity 
than  water,  solutions  of  sucrose  and  mixtures  of  ethyl  alcohol  and 
wTater  are  suitable  and  convenient  for  use  in  calibrating  viscometers. 
The  viscosities  of  ethyl  alcohol— water  mixtures  have  been  deter¬ 
mined  by  several  observers,  with  fairly  concordant  results,  but  the 
accuracy  of  existing  data  relating  to  sucrose  solutions  has  been 
questioned.  In  the  present  work,  the  viscosities  of  20%  and  40% 
solutions  of  sucrose  (by  weight)  were  determined  at  temperatures 
from  0°  to  100°,  and  that  of  a  60%  solution  from  10°  to  95°,  with 
results  generally  somewhat  higher  than  those  obtained  hitherto. 
Existing  data  relating  to  the  viscosity  of  water  were  also  reviewed 
and  corrected,  the  viscosity  and  fluidity  being  calculated  for  every 
degree  from  0°  to  100°.  In  discussing  the  relative  merits  of  abso¬ 
lute  and  specific  units  for  expressing  viscosity,  the  centipoise  (cp., 
the  one-hundredth  part  of  the  C.G.S.  unit)  is  favourably  con¬ 
sidered.  By  the  use  of  this  unit,  the  absolute  and  specific  viscosi¬ 
ties  of  a  liquid  are  practically  the  same,  provided  that  water  at 
20°  be  taken  as  the  standard.  The  most  probable  value  for  the 
viscosity  of  water  at  20°  was  found  to  be  1*005  cp. 

W.  E.  F.  P. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  269 


Occlusion  of  Hydrogen  by  the  Metallic  Elements  and 
its  Relation  to  Magnetic  Properties.  Donald  P.  Smith  ( J . 

Physical  Chem .,  1919,  23,  186 — 202). — A  theoretical  paper  in 
which  the  literature  on  the  occlusion  of  hydrogen  by  metals  is  dis¬ 
cussed.  It  is  shown  that  the  alloys  produced  when  hydrogen  is 
occluded  by  metals  are  to  be  sharply  distinguished  from  other  types 
of  binary  hydrogen  compounds  (KH,  SbH3),  and  that  these  and 
the  hydrogen-occluding  metals  occupy  definite  sharply  divided 
regions  of  Werner’s  periodic  table.  The  power  of  occluding 
hydrogen  is  compared  with  the  magnetic  properties  of  the  metals, 
and  it  is  shown  that  elements  with  a  specific  magnetic  susceptibility 
greater  than  0’9  x  10"°  at  the  ordinary  temperature  occlude 
hydrogen  strongly,  whilst  those  with  a  smaller  susceptibility  do  not 
occlude  hydrogen.  Possible  exceptions  to  this  generalisation  are 
copper,  rhodium,  and  thorium.  Hence  it  is  concluded  that  the 
capacity  of  a  metal  to  occlude  hydrogen  in  large  amounts  is 
restricted  to  those  of  strongly  magnetic  character.  A  fairly  com¬ 
prehensive  bibliography  of  the  occlusion  of  hydrogen  by  metals  is 
appended  to  the  paper.  J.  F.  S. 

The  Surface  Condensation  (Adsorption)  of  Water-vapour 
and  Gases  and  the  Errors  in  Weighing  arising  Therefrom. 

K.  S cher inga  ( Pharm .  'W eekhhul y  1919,  56,  94 — 107). — A  review 
of  the  literature  bearing  on  this  subject.  The  author  concludes 
that  errors  in  weighing  due  to  the  true  adsorption  of  water  vapour 
or  air  on  the  surface  of  the  most  commonly  occurring  substances 
may  be  neglected.  W.  S.  M. 

Adsorption  of  Electrolytes  by  Charcoal.  Peter  Rona  and 

Leonor  Michaelis  ( Biochem .  Zeitsch 1919,  94,  240 — 260). — All 
salts,  acids,  and  alkalis  are  adsorbed  by  charcoal,  the  anions  and 
cations  being  adsorbed  in  equivalent  amounts.  Iodides,  cyanides, 
and  aluminium  trichloride  showed  a  slight  difference  in  the  adsorp¬ 
tion  of  anions  and  cations,  which  is  apparently  not  due  to  the 
actual  process  of  adsorption.  The  adsorbability  of  a  salt  is  deter¬ 
mined  by  that  of  its  component  ions.  Anions  are  adsorbed  in  the 
order  S04<HP04,  Cl<Br<N03<I<CNS<OH,  and  cations  in 
the  order  K,  Na,  NH4<Ca,  Mg<Zn<C^Cu<Al<H.  A  strongly 
adsorbable  ion  will  supersede  one  possessing  a  lower  adsorbability. 

J.  C.  D. 

Adsorption  by  Precipitates.  I.  Harry  B.  Weiser  and 

J.  L.  Sherrick  (J.  Physical  Chem .,  1919,  23,  205 — 252). — The 
amount  to  which  the  following  anions,  chloride,  bromide,  iodide, 
chlorate,  permanganate,  nitrate,  nitrite,  cyanide,  thiocyanate,  ferro- 
cyanide,  and  ferricyanide,  are  adsorbed  by  barium  sulphate  has 
been  determined.  Barium  sulphate  was  precipitated  by  mixing  a 
solution  of  sodium  sulphate  with  solutions  of  barium  salts  of  the 
various  acids  yielding  the  above-named  anions,  and  the  precipitate 
analysed.  One  hundred  gram-mols.  of  barium  sulphate  adsorb 
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0-056  equiv.  ions,  V;  0*220,  CNS';  0*310,  CN';  0*831,  Bri;  1*760, 
CV ;  2*695,  Fe(CN)0m;  2*847,  MnO./;  5*837,  CIO/;  7*467,  NO/; 
8*482,  NOs; ;  13*201,  Fe(CN)6Iv.  In  the  case  of  the  chlorate  and 
permanganate  ions,  the  adsorption  is  less  when  an  excess  of  sodium 
sulphate  is  used  in  the  precipitation.  Changes  in  the  conditions 
of  precipitation  affect  the  amount  of  adsorption,  but  not  the  order 
in  which  the  ions  are  adsorbed.  The  observed  order  is  not  in 
accord  with  Schulze’s  law,  although  the  quadrivalent  ferrocyanide 
ion  is  most  strongly  adsorbed;  but  there  are  four  univalent  ions 
more  strongly  adsorbed  than  the  tervalent  ferricyanide  ion,  and 
there  is  a  wide  variation  in  the  amounts  of  univalent  ions  adsorbed. 
Determination  of  the  order  of  the  ions  by  direct  analysis  of  the 
adsorbing  phase  is  preferable  to  deducing  the  order  from  coagula¬ 
tion  data,  since  the  former  method  is  superior  in  accuracy.  It  is 
probably  inaccurate  in  any  case  to  assume  that  the  ion  with  the 
same  charge  as  the  colloidal  particles  has  no  effect  in  determining 
the  critical  coagulation  of  the  colloid  by  electrolytes.  It  is  more 
probable  that  the  relatively  small  effect  of  the  ion  with  the  same 
charge  as  the  colloid  may  be  lost  sight  of  altogether,  because  of 
the  errors  inherent  in  the  experimental  method.  The  order  of 
adsorption  of  anions  by  barium  sulphate  is  the  reverse  of  that 
deduced  from  Hofmeisteris  data  (Beitr.  chew.  Physiol 1904,  5, 
27)  on  the  coagulation  of  albumin  by  electrolytes.  The  adsorption 
bv  charcoal  and  hvdrated  ferric  oxide  is  more  nearly  what  it  is 
with  barium  sulphate.  The  adsorption  for  ions  by  a  given 
adsorbent  is  controlled  by  the  nature  and  valency  of  the  ion. 
With  ions  of  the  same  general  character,  the  specific  character  of 
the  adsorption  is  not  very  pronounced,  and  the  valency  factor  pre¬ 
dominates.  Thus  nitrate  and  nitrite  ions  are  adsorbed  to  nearly 
the  same  extent,  and  among  the  cyanogen  derivatives  the  order 
Fe(CNVW>Fe(CN)/II>CN',  CNS'  is  observed.  Nitrates  are 
adsorbed  more  than  chlorates  and  chlorides,  an  observation  in  keep¬ 
ing  with  analytical  practice.  Colloidal  solutions  of  barium  sulphate 
are  usually  positive,  due  to  strong  preferential  adsorption  of  barium 
ion.  1  J.  F.  S, 

The  Conero  Dyes  and  Adsorption  as  the  Preliminary 
Phase  of  Chemical  Union.  E.  Wedekind  and  H.  Rheinboldt 
( Ber .,  1919,  52,  [7?1,  1013 — 1021.  Compare  Wedekind  and  Rhein¬ 
boldt,  A.,  1914,  ii,  626). — The  behaviour  of  the  blue  solution 
obtained  bv  treating  Congo-red  with  acids  towards  various  colloids 
has  been  examined ;  it  is  found  that  acid  gels  which  are  free  from 
electrolvtes  ( silicic  acid,  metastannic  acid,  titsuic  acid,  tungstic 
acid,  molybdic  acid,  vanadic  acid)  do  not  adsorb  the  Congo-dve  acid 
and  do  not  cause  any  change  in  colour  on  heating;  basic  gels,  on 
the  other  hand  (oxides  of  zirconium,  thorium,  aluminium, 
lanthanum,  zinc,  glueinum,  iron,  and  chromium),  adsorb  the  dve 
acid  and  when  heated,  assume  the  red  colour  which  is  character¬ 
istic  of  the  salts.  Tt  anpears  probable  that  the  Congo-acid  belongs 
to  the  weakest  class  of  acids,  and  that  aqueous  solutions  of  Congo- 
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red,  in  consequence  of  hydrolysis,  always  contain  a  greater  or  less 
amount  of  the  red,  azoid,  free  Congo-acid,  which  is  transformed 
by  hydrogen  ions  into  the  blue,  insoluble  isorneride.  The  adsorp¬ 
tion  of  the  Congo-acid  is  attributed  to  the  formation  of  a  primary 
adsorption  compound  of  the  free  blue  acid,  which  when  warmed 
or  preserved  becomes  converted  (probably  through  the  red  acid) 
into  a  complex  salt,  of  acid  and  base.  The  phenomenon  thus  gives 
an  experimental  confirmation  of  the  hypothesis  that,  particularly 
in  heterogeneous  systems,  chemical  action  is  preceded  by  the  pro¬ 
duction  of  an  adsorption  compound. 

Similar  behaviour  is  observed  with  other  dyes,  such  as  benzo- 
purpuriu  4B,  benzopurpurin  10B,  naphthalene-red,  benzo-orange  R, 
Congo-corinth  G,  and  Congo-corinth  B.  H.  W. 

Osmotic  Pressures  Derived  from  Vapour  Pressure 
Measurements  :  Aqueous  Solutions  of  Cane-sugar  and 
Methyl  Glucoside.  The  Earl  of  Berkeley,  Ernald  G.  J.  Hart¬ 
ley,  and  C.  AT  Burton  {Phil.  Trans.  y  1919,  [A],  218,  295 — 349). — 
The  compressibility  of  solutions  of  sucrose  and  a-methyl  glucoside 
has  been  determined  in  a  series  of  concentrations  at  the  tempera¬ 
tures  0°  and  30°.  In  general,  the  method  and  apparatus  adopted 
is  similar  to  that  used  in  the  case  of  calcium  ferrocyanide  (A., 
1909,  ii,  126).  The  glass  containing  tubes,  previously  used,  are, 
however,  replaced  by  metal  tubes  fitted  with  a  number  of  plate- 
glass  windows,  and  the  piezometer  is  divided  into  two  limbs,  thus 
providing  for  more  rapid  temperature  adjustment.  The  apparatus 
was  tested  with  water  and  mercury,  and  for  these  substances  the 
following  results  were  obtained :  mercury,  at  0°,  mean  relative 
coefficient  of  compressibility  between  1—101  atms.,  0*169  xl0_G; 
at  1*8°,  mean  relative  coefficient  between  1 — 110  atms.,  0T71  x  10_r) ; 
at  29*5°,  mean  relative  coefficient  between  8 — 150  atms., 
0*165  x  10~5.  Water  at  0*12°,  absolute  coefficient  of  compressi¬ 
bility  between  17 — 48  atms.,  5*085  xl0~5;  at  30*01°,  absolute 
coefficient  between  17 — 48  atms.,  4*458  x  10~5.  In  the  case  of 
sucrose  at  0°,  compressibility  coefficients  were  obtained  ranging 
from  4*391  x  10 ~5  for  a  solution  containing  180  grams  of  sucrose 
per  litre  over  the  pressure  range  0 — 20  atms.,  to  2*235  xl0~5  for  a 
solution  of  215*4  grams  of  sucrose  in  100  grams  of  water  over  the 
pressure  range  10 — 27  atms.  At  30°,  values  were  obtained  varying 
from  3*335  x  10 _5  for  a  solution  of  420  grams  of  sucrose  per  litre 
over  the  pressure  range  0 — 27  atms.  to  2*205  x  10-5  for  a  solution 
of  243  grams  of  sucrose  in  100  grams  of  water  over  the  pressure 
range  88 — 116  atms.  In  the  case  of  a-methyl  glucoside  at  0°,  a 
solution  of  23  grams  in  100  grams  of  water  gave  the  coefficient 
4*078  x  10-5  over  the  pressure  range  17 — 48  atms.,  and  a  solution 
of  92  grains  in  100  grams  of  water  gave  the  coefficient  2*893  over 
the  pressure  range  0 — 44  atms.  At  30°,  for  the  same  solutions,  the 
values  3*848  xl0~5  over  the  range  20 — 31  atms.  and  2*979  x  10~n 
over  the  range  24 — 75  atms.  were  found  respectively.  Vapour- 
pressure  determinations  of  solutions  of  sucrose,  a-methyl  glucoside. 
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and  sulphuric  acid  have  been  made  at  0°  and  30°  in  an  apparatus 
previously  described  (A.,  1906,  ii,  599).  The  possible  sources  of 
error  in  the  method  of  determination  are  discussed  at  some  length, 
and  in  the  actual  experiments  these  are  avoided  or  corrected  in 
the  results.  Very  full  tabulated  results  are  given  for  the  three 
substances  measured,  and  from  the  results  the  osmotic  pressure  is 
calculated  and  compared  with  the  experimentally  determined  value. 
The  calculations  are  made  by  means  of  the  expression 

P  —  loMl,  —  (l0j —  1  )tt0/ ii]  x  RW  j  s, 
where  P  is  the  osmotic  pressure,  s  is  the  mean  specific  volume  over 
the  range  1  — (1  +  P),  lx  and  l0  the  loss  of  weight  of  the  solution 
and  solvent  respectively,  p1  and  p0  the  corresponding  vapour  densi¬ 
ties,  -nv  and  7T0  the  corresponding  vapour  pressures,  B  the  baro¬ 
metric  pressure,  i rn,  and  n r0/  the  observed  vapour  pressures,  and 
Po/ h  ~  (/o/ 1  )7ro i ™  Pol  Pi  “  I  •  The  values  previously 
published  for  calcium  ferrocyanide  ( loc .  cit .)  are  recalculated  to 
allow  for  the  “  Burton  correction/'  that  the  volume  of  the  air 
entering  the  liquid  is  slightly  different  from  that  leaving  it. 

J.  F.  S. 

The  Experimental  Investigation  of  Crystal  Structure 
by  means  of  X-Rays.  R.  Gross  ( Jahrb .  Radioaktiv.  Elektronik, 
1918,  15,  305 — 329). — A  useful  account  is  given  of  the  methods 
which  have  been  developed  for  investigating  crystal  structure  by 
means  of  Rontgen  rays.  The  methods  described  are  the  Bragg 
reflexion  method,  the  Laue  photographic  method,  and  the  Debye- 
Scberrer  method,  by  means  of  which  a  crystalline  powder  can  be 
examined  in  place  of  a  well-developed  crystal.  The  results  which 
have  been  obtained  by  the  last  method  are  particularly  important, 
as  they  show  that  substances  formerly  considered  to  be  amorphous 
are  in  reality  crystalline.  Thus  it  was  found  that  soot  has  essenti¬ 
ally  the  same  structure  as  graphite,  and  it  becomes  necessary  to 
revise  our  opinions  of  the  solid  state.  Probably  there  are  no  true 
amorphous  solids,  only  crystals  and  liquids  with  varying  degrees 
of  viscosity  up  to  the  high  viscosity  of  the  glasses.  E.  H.  R. 

Kineto-electro  magnetic  Theory  of  Crystals.  J.  Becken- 

kamp  ( V erh .  Physik.  Med.  Ges.  Wurzburg ,  1918,  45,  135 — 163; 
from  Chem.  Zentr 1919,  i,  273). — The  previously  described  models 
of  the  constitution  of  the  atom  are  reviewed  and  Bohr’s  theory  is 
extended.  The  helium  atom  must  consist  of  four  positive  nuclei 
which,  by  reason  of  mutual  repulsion,  occupy  the  corners  of  a 
regular  tetrahedron.  If  each  tetrahedron  face  contains  the  path 
of  an  electron,  the  four  normals  constitute  magnetic  axes  which 
form  an  astatic  system,  that  is,  one  in  which  no  external  magnetic 
action  is  exhibited  at  a  distance.  The  atom  itself  is  electrically 
neutralised.  The  lines  connecting  the  centres  of  gravity  of  atoms 
united  by  valencies  form  polar  electric  axes.  In  a  homogeneous 
regular  crystal,  the  chemical  molecules  appear  to  be  invariably 
arranged  in  a  four-fold  cubic  lattice,  the  latter  consisting  of  four 
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interlocked  simple  cubic  lattices.  In  each  of  these,  the  electric 
axes  of  all  molecules  are  directed  towards  similar  tetrahedra 
normals.  In  homogeneous  regular  crystals,  therefore,  the  electric 
axes  of  the  chemical  molecules  form  an  astatic  system.  The  crystal- 
line  metals,  copper,  silver,  and  gold,  as  well  as  lead  and  aluminium, 
have,  accordingly,  mono-atomic  molecules,  crystalline  carbon  a 
diatomic  molecule,  since  in  the  first  cases  the  atoms  are  arranged 
in  one,  in  the  second  instance  in  two,  four-fold  cubic  lattices. 
According  to  this  hypothesis,  arsenic,  antimony,  bismuth,  and 
tungsten  have  tetra-atomic  molecules  in  the  crystalline  state.  In 
other  crystals,  the  astatic  system  may  be  built  in  two  ways  (two 
parallel  and  opposite  axes  or  two  axes  intersecting  at  120°),  or  in 
accordance  with  the  four  directions  of  the  tetrahedra  normals. 
This  theory  differs  from  that  of  Bohr,  since  the  valency  is  regarded 
from  a  uniform  principle,  the  astatic  arrangement  of  the  paths  of 
the  electron,  and  Bohr’s  axioms  are  deduced  from  general  or 
electromagnetic  laws.  H.  W. 

Recrystallisation  in  Metals.  G.  Tammann  ( Nachr .  K,  Ges. 
Wins,  Gottingen ,  1918,  1 — 11 ;  from  Chem .  Zentr 1919,  i,  321—322. 
Compare  A.,  1918,  ii,  447). — During  the  cold  working  of  metallic 
castings,  planes  are  developed  in  the  crystallites  in  which  the 
neighbouring  portions  of  the  crystallite  displace  one  another.  In 
this  manner,  a  fluid  structure  is  attained  which  greatly  affects  the 
properties  of  the  casting,  particularly  with  regard  to  elasticity. 
The  original  structure  returns  on  heating,  and  also  the  original 
properties.  The  cause  of  recrystallisation  lies  in  the  formation  of 
minute  new  crystallites  in  the  debris  of  the  crystallites  of  the  cold- 
worked  metal ;  these  increase  very  slowly  at  the  temperature  of 
actual  commencement  of  the  process,  but  with  increasing  rapidity 
as  the  temperature  rises.  If  the  temperature  is  increased  in  steps, 
each  increase  is  accompanied  by  enlargement  of  the  granules,  which 
speedily  ceases,  but  recommences  with  each  new  rise  in  tempera¬ 
ture.  An  attempt  is  made  to  explain  the  phenomena  of  recrystal¬ 
lisation  on  the  following  lines.  Two  crystals  in  contact  can  only 
be  in  equilibrium  with  one  another  when  crystallographically- 
equivalent  lattice  planes  of  both  crystals  lie  in  one  plane  at  the 
surface  of  contact;  the  two  space  lattices  must  either  form  a  single 
lattice  or  the  plane  of  contact  must  be  a  twin  plane.  The  two 
lattices  must  occupy  a  definite  position  with  respect  to  one  another. 
If  one  or  other  of  these  conditions  is  not  fulfilled,  new  net  planes 
of  intermediate  orientation  are  formed  at  the  plane  of  contact 
(that  is,  recrystallisation  begins)  as  soon  as  the  temperature  is  raised 
sufficiently  for  appreciable  change  in  position  of  the  atoms  or  mole¬ 
cules  in  the  lattice  to  occur.  Since  it  is  highly  improbable  that 
the  contact  of  two  crystals  will  occur  in  such  a  manner  that  a  net 
plane  of  each  crystal  lies  in  one  plane,  recrystallisation  will  almost 
always  take  place  at  the  meeting  point  of  two  crystallites.  Twin 
formation  shows  that  the  contact  of  two-  crystals  in  a  common  plane 
of  symmetry  does  not  disturb  the  equilibrium.  In  twin  formation. 
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the  plane  is  not  formed  by  the  accidental  meeting  of  two  growing 
crystals,  but  is  due  to  the  growth  of  each.  Twin  crystals  may  con¬ 
sequently  be  expected  to  be  frequently  formed  during  recrystallisa¬ 
tion,  but  the  degree  will  vary  with  different  metals. 

Recrystallisation  commences  with  tin  after  half  an  hour’s  heat¬ 
ing  at  45°;  at  150°,  the  new  particles  are  still  relatively  small. 
Lead  behaves  very  similarly.  With  zinc,  recrystallisation  is  dis¬ 
tinctly  evidenced  at  75°  by  the  formation  of  relatively  large  crystal¬ 
lites;  the  size  of  the  letter  decreases  with  increase  of  temperature 
up  to  250°,  and  then  increases,  slowly  at  first,  more  rapidly  from 
350°.  The  particles  are  smallest  between  150°  and  300°.  For 
aluminium,  the  minimum  occurs  between  300°  and  500°.  Observa¬ 
tions  are  also  recorded  on  rolled  copper  and  impure  tin.  The 
unusually  marked  dependence  of  the  size  of  the  particles  after 
recrystallisation  on  the  degree  of  deformation  of  iron  is  readily 
interpreted  by  the  author’s  hypothesis.  H.  W. 

Eutexis  and  Dilute  Solutions.  Alb.  Colson  (Gompt.  rend., 
1919,  168,  942 — 944.  Compare  this  vol.,  ii,  186).- — Starting  with 
the  law  of  solubility  (1),  42 5L —  T(  V  +  e)i  dC /dT,  the  volume  V  of 
the  solvent,  which  contains  1  mol.  of  the  solute  in  saturated  solu¬ 
tion,  increases  with  cooling  when  L^> 0.  It  attains  a  minimum 
when  L  changes  sign.  At  the  eutectic  point,  it  reaches  a  maximum, 
where  it  remains  constant,  and  at  the  same  time  T  and  C  remain 
constant.  In  other  words,  the  solution  maintains  a  constant  com¬ 
position,  which  is  the  same  as  that  of  the  solid  deposited.  If  to 
such  a  solution  at  a  temperature  equal  or  inferior  to  the  eutectic 
temperature  Te ,  some  of  the  solvent  in  the  solid  state  is  added,  it 
remains  in  that  form  until  the  temperature  rises  above  Te.  The 
solubility  of  the  solvent  in  the  solution  may  be  expressed  by  (2) 
425 TJ ~T( Vf  +  e!)i !  dCtf / (IT,  and  dC!  jdT  =  - dCjdT .  In  other 
words,  equation  (1)  gives  the  saturation  of  a  substance  A  in  a 
substance  B,  whilst  equation  (2)  is  relative  to  the  saturation  of  B 
in  A.  The  point  of  intersection  of  the  two  curves  gives  the  eutectic 
point.  W.  G, 

Estimation  of  the  Size  and  Internal  Structure  of  Colloidal 
Particles  by  Means  of  Rontgen  Rays.  P.  Scherrer  (Nachr. 
Ges.  TFfss.  Gottingen ,  1918,  96 — 100;  from  Chem .  Zentr .,  1919, 
i,  322 — 323). — The  method  of  Debye  and  Scherrer  ( Physikal . 
Zeitsch .,  1916,  17,  277)  has  been  applied  to  the  determination  of 
the  size  and  structure  of  typical  organic  and  inorganic  colloids. 
Two  cases  are  possible,  depending  on  the  presence  or  absence  of 
crystalline  structure  in  the  single  colloid  particle.  In  the  former 
case,  numerous  interference  figures  are  to  be  expected  in  the 
Rontgen  photographs  arranged  in  a  manner  characteristic  of  the 
space  lattice.  The  position  of  the  interference  figures  does  not 
depend  on  the  magnitude  of  the  single  crystals,  but  on  its  breadth. 
In  the  absence  of  crystalline  structure,  one  or  two  very  flat  maxima 
in  the  region  of  the  incident  Rontgen  ray  are  to  be  expected,  and 
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it  is  then  difficult  to  deduce  evidence  as  to  the  internal  arrange¬ 
ment  of  the  atoms.  Silver  and  gold  particles  are  found  to  be 
crystalline  and  to  show  precisely  the  same  space  lattice  as  the 
macroscopic  gold  crystals.  The  size  of  the  particles  agrees  with 
that  found  by  other  methods.  Even  in  the  smallest  gold  particles, 
which  are  much  too  small  to  be  observed  with  the  ultramicroscope, 
the  characteristic  space  lattice  is  observed.  Old  specimens  of  silicic 
acid  and  stannic  acid  gels  exhibit  well-marked  crystalline  inter¬ 
ference  figures  in  addition  to  the  characteristics  of  amorphous  sub¬ 
stances,  and  probably  represent  substances  which  are  at  the  point  of 
crystallising.  Typical  organic  colloids  (albumin,  gelatin,  casein, 
cellulose,  starch,  etc.)  appear  to  be  amorphous;  the  colloid  particles 
therefore  probably  consist  of  individual  molecules  or  of  groups  of 
irregularly  orientated  molecules.  H.  W. 

Colour  of  Colloids.  III.  and  IV.  Wilder  D.  Bancroft  (/. 
Physical  Ghem .,  1919,  23,  154 — 4  85,  253 — 282.  Compare  this  vol., 
ii,  102,  187). — Theoretical  papers  in  which  the  discussion  com¬ 
menced  in  the  previous  papers  is  continued.  Ill  deals  with  the 
effects  produced  by  reflection  from  natural  objects  and  its  influence 
on  visibility.  In  IV  the  influence  of  interference  and  diffraction 
of  light  is  considered.  J.  F.  S. 

Influence  of  Substitution  in  the  Components  of  Binary 
Solutions  Equilibria.  XVII.  Binary  Solutions  Equilibria 
of  Diphenylamine  with  Phenols  and  their  Derivatives. 

Robert  Kremann  and  Rudolf  Schadinger  (4/ onatsh . ,  1919,  40, 
33—56.  Compare  A.,  1918,  ii,  68,  69;  this  vol.,  ii,  15,  55,  143).— 
Melting-point  curves  have  been  constructed  for  the  binary  systems 
formed  between  diphenylamine  on  the  one  hand  and  o-naphthol, 
/3~iiaphthol,  pyrogallol,  or  one  of  the  three  dihydroxybenzenes  on 
the  other.  In  no  case  is  a  compound  formed  between  the  com¬ 
ponents,  but  only  simple  eutectics.  This  is  attributed  to  steric 
influences  and  to  a  diminution  of  the  heteropolarity.  The  three 
binary  systems  formed  between  diphenylamine  and  the  three  nitro- 
phenols  also  yield  only  simple  eutectics  and  no  compounds.  Picric 
acid  and  diphenylamine  form  an  equimolecular  compound. 

J.  F.  S. 

Influence  of  Substitution  in  the  Components  of  Binary 
Solutions  Equilibria.  XVIII,  Binary  Solutions  Equilibria 
between  Nitrosodimethylaniline  and  some  Amines.  Robert 

Kremann  and  Otto  Wik  (M onatsh. y  1919,  40,  57 — 79.  Compare 
preceding  abstract).- — Melting-point  curves  have  been  constructed 
for  the  binary  mixtures  formed  between  nitrosodimethylaniline  and 
a-naphthylamine,  the  three  phenylenediamines,  acetamide,  benz- 
amide,  pyridine,  quinoline,  and  acridine.  It  is  shown  that  a  com¬ 
pound,  m.  p.  84°,  is  formed  between  two  molecules  of  nitroso¬ 
dimethylaniline  and  one  molecule  of  a-naphthylamine;  ra-phenylene- 
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diamine  and  ^-phenylenediamine  each  form  compounds  with  two 
molecules  of  nitrosodimethylaniline,  whilst  o-phenylenediamine 
forms  an  equimolecular  compound,  m.  p.  99°.  Two  molecules  of 
nitrosodimethylaniline  form  compounds  with  one  molecule  of  acet¬ 
amide  and  benzamide  respectively.  One  molecule  of  nitroso¬ 
dimethylaniline  combines  with  four  molecules  of  pyridine,  m.  p. 
4 '3°,  whilst  in  the  case  of  acridine,  three  compounds  were  formed 
consisting  of  nitroso-compound  and  acridine  in  the  molecular  ratios 
2:1,  3:2,  and  1:1.  In  the  case  of  quinoline,  no  compounds  are 
indicated.  J.  F.  S. 

Investigations  on  Carbonate-  and  Chloride-Fusions.  Paul 

Niggli  (. Zeitsch .  anorg.  Chem 1919,  106,  126 — 142). — The 

equilibrium  conditions  in  the  system  Na20— K20— Ca0-C02  have 
been  studied  between  600°  and  1000°  in  an  atmosphere  of  carbon 
dioxide  at  atmospheric  pressure.  The  two  binary  systems 
N a2C03-CaC03  and  K2C03-CaC03  have  previously  been  dealt  with 
(A.,  1916,  ii,  211).  The  other  binary  system  has  now  been  studied. 
Sodium  and  potassium  carbonates  form  a  continuous  series  of  mixed 
crystals,  the  minimum  point  on  the  curve  lying  at  712°  with  about 
46  mol.  %  of  potassium  carbonate.  Mixtures  of  sodium  and  potass¬ 
ium  carbonates  containing  50  mol.  %  of  calcium  carbonate  behave 
as  binary  mixtures  of  the  two  double  salts  Na2Ca(C03)2  and 
K2Ca(C03)o,  below  850°,  but  above  this  temperature  the  salts 
readily  lose  carbon  dioxide.  The  double  salts  form  a  continuous 
series  of  mixed  crystals.  Mixtures  of  the  three  carbonates  con¬ 
taining  less  than  50  mol.  %  of  calcium  carbonate  behave  up  to  900° 
under  one  atmosphere  of  carbon  dioxide  as  a  ternary  system.  The 
equilibrium  diagram  is  given  in  the  form  of  a  triangle  with  the 
three  simple  carbonates  as  the  corner  constituents. 

In  the  course  of  the  investigation  of  the  system  Na2Cl2— Na2C03— 
CaC03— CaCl?,  two;  binary  systems  have  been  examined.  The  ex¬ 
amination  of  the  system  CaClr-CaC03  offers  great  experimental 
difficulties.  With  a  large  proportion  of  calcium  carbonate,  the 
melts  become  very  viscous  at  about  700°,  and  the  cooling  effects  are 
uncertain.  Sometimes,  just  previous  to  crystallisation,  an  emulsion 
appears  to  be  formed.  Formation  of  oxychloride  is  almost  un¬ 
avoidable.  With  30  mol.  %  of  calcium  carbonate,  there  is  a  eutectic 
at  about  622°.  The  system  Na2Cl2— Na2C03  has  a  eutectic  point  at 
640°.  The  examination  of  the  ternary  system  Na2Cl2-Na2C03— 
CaC03  also  offered  difficulties  on  account  of  the  viscous  nature  of 
the  melts  and  of  the  small  thermal  effects.  Two  characteristic 
arrest  points  were  found,  at  690°  and  640°.  The  results  are  shown 
on  a  triangular  diagram  with  NaQCL,  ’N’aoC03,  and  CaC03  as  the 
corner  constituents.  The  petrological  significance  of  the  results  of 
the  investigations  is  discussed.  F.  H.  R. 

The  Propagation  of  Flame  in  Mixtures  of  Acetylene 
and  Air.  Walter  Mason  and  Richard  Vernon  Wheeler 
(T.,  1919,  115,  578—587). 
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Calculation  of  Temperatures  of  Explosion .  A.  Y.  Blom 

(Z.  yen.  Schic^s.  u.  S prengstoffw.,  1916,  11,  219 — 221;  from  Chem. 
Zentr 1919,  i,  268). — The  maximum  temperature  obtained  during 
explosion  may  be  calculated  from  the  formula:  (1)  dQ~G}.dty 
where  Q  is  the  heat  of  combustion  and  is  determined  calorimetric- 
ally  or  calculated  from  thermochemical  data,  and  G!  the  true 
molecular  specific  heat  at  constant  volume.  From  the  values  for 
the  specific  heat  of  polyatomic  gases  obtained  during  recent  years 
(the  calculations  of  temperature,  particularly  for  triatomic  gases 
and  the  older  linear  formulae,  are  useless),  the  following  functions 
(2)  for  Gf  are  obtained:  H9,  Gf  =  4*70  4-  0*90  x  10“3/ ;  09,  N2,  CO, 
£"=4*90  +  0-90x  10-^;  C02,  Gf  =  7*98  +  2*44  x  10~H;  H20 ,  <7'  = 
3‘84  4-  4*68  x  10~3£.  Cf  =  a  +  fit  4-  y£24-  .  .  .  (The  tempera¬ 

ture-coefficients  express  the  mobility  of  the  atoms  in  the  molecule.) 
Using  the  general  expression  G!  =  <p(t)  =  a  +  fit,  and  substituting  in 
equation  (1),  the  formula  dQ  —  (a  +  pt)dt  is  obtained,  which,  on 
integration,  becomes  Q  =  at  +  (f3/2)t2  (3).  If  the  relative  quanti¬ 
ties  of  gases  formed  by  explosion  are  [H],  [N],  [O],  [CO],  [COo], 
and  [H.20],  the  following  coefficients  are  derived  from  formula  (2)  : 

a  —  4*70[H]  +  4-90  {[N]  +  [O]  +  [CO] }  +  7*98[C09]  +  3-84[H90], 

0 - 0-9{[H]  +  [O]  +  [N]  +  [CO]}  +  2*44[C02]  4-  4-68[H20] .  10  ~3. 

The  temperature  of  explosion  may  then  be  calculated  by  sub¬ 
stituting  these  coefficients  in  equation  (3).  H.  W. 

The  Determination  of  the  Temperatures  Reached  in 
Explosive  Reactions.  Henri  Muraour  ( Compt .  rend.,  1919, 
168,  995 — 997). — The  two  indirect  methods  commonly  used  for 
evaluating  the  temperatures  reached  in  explosive  reactions  require 
the  assumption  of  the  composition  of  the  gas  at  the  moment  of  the 
explosion,  and  according  as  it  is  assumed  that  methane  exists 
at  the  moment  of  the  explosion  or  that  it  is  formed  during  the 
cooling,  so  wide  differences  in  temperature  may  be  obtained. 

Working  with  powders,  which  gave  gases  rich  in  methane,  and 
using  an  Ci  erosion  ”  bomb  with  sudden  liberation  of  the  gases,  the 
author  finds  that  the  greater  part,  if  not  the  whole,  of  the  methane 
contained  in  the  products  of  combustion  of  powders  is  formed 
during  the  period  of  cooling.  Thus,  then,  in  calculating  the 
temperatures  of  explosion,  the  most  accurate  results  will  be  obtained 
by  reverting  the  whole  of  the  methane  to  CO  4"  H2.  As  a  result 
of  this,  it  is  shown  that  the  temperature  of  explosion  of  powders 
does  not  increase  when  the  density  of  the  charge  is  increased. 

W.  G. 

The  Thermal  Decomposition  of  Phosphine.  Max  Trautz 

and  Divacar  S.  B  hand  ark  ar  ( Zeitsch .  anorg.  Ghent.,  1919,  106, 
95 — 125). — The  rate  of  decomposition  of  phosphine  into  phosphorus 
and  hydrogen  has  been  measured  manometrically  in  a  porcelain 
vessel  at  temperatures  between  845°  and  956°.  Above  the  latter 
temperature,  the  decomposition  is  too  rapid  for  measurement.  The 
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reaction  is  of  the  first  order,  and  is  the  first  example  of  a  gas  reac¬ 
tion  of  this  order  to  be  recorded.  Only  above  945°,  however,  is 
the  reaction  uninfluenced  by  the  walls  of  the  vessel,  and  therefore 
a  pure  gas  reaction.  Above  this  temperature,  the  temperature- 
coefficient  is  about  1*8,  but  below  945°  it  sinks  rapidly,  owing  to 
the  growing  predominance  of  the  surface  reaction.  By  means  of 
the  theory  of  gas  reactions,  the  "heat  of  activation’7  and  the  size 
of  the  phosphine  molecule  are  calculated.  From  the  value  of  the 
former  quantity,  it  is  calculated  that  the  limit  of  photosensitive- 
ness  for  phosphine,  apart  from  the  infra-red,  lies  at  about  329  py. 
This  research  provides  the  first  experimental  proof  of  the  theory 
of  gas  reactions  (A.,  1918,  ii,  151).  and  also  confirms  the  opinion 
that  a  gas  reaction  can  be  freed  entirely  from  the  influence  of  the 
surface  of  the  reaction  vessel  if  the  temperature  be  raised  sufficiently 
high. 

The  reaction  appears  to  be  retarded  by  water  vapour  and 
accelerated  by  copper,  but  the  differences  observed  scarcely  fall 
outside  the  limits  of  error  of  the  experiments.  E.  H.  R. 

Catalysis.  XI.  The  Le  Chatelier-Braun  Principle  from 
the  Point  of  View  of  the  Radiation  Hypothesis.  William 

Cudmore  McCullagh  Lewis  (T. ,  1919,  115,  710 — 712). 

The  Atomic  Ether,  Hydroeren  Atom,  and  Planck’s 
Energy  Quantum.  L.  Zehnder  (Ber.  Dent,  physical.  Ges.,  1919, 
21,  118—125). — -A  theoretical  paper  in  which  the  author  puts  for¬ 
ward  a  theory  of  an  atomic  ether.  This  substance  is  supposed  to 
he  made  up  of  spherical  ether  atoms  which  are  very  small  in  com¬ 
parison  with  atoms  of  matter ;  thev  are  completely  elastic,  and 
move  with  a  velocity  comparable  with  that-  of  light.  A  sheath  of 
ether  atoms  surrounds  every  material  atom  and  molecule,  and  all 
matter  is  pervious  to  ether  atoms,  so  that  there  is  no  such  state  as 
an  ether  vacuum.  The  author  is  of  opinion  that  differences  in 
velocity  of  ether  atoms  constitute  many  of  the  physical  phenomena  ; 
for  example,  electricity  is  nothing'  but  the  heat  of  the  ether,  and 
light,  percussion  of  the  ether.  The  electron  is  made  up  of  a  definite 
number  of  ether  atoms  with  an  increased  heat  content.  The 
increase  of  mass  of  an  electron  with  increase  in  velocity  is  attributed 
to  the  carrying  of  more  ether  atoms  hv  the  electron.  This  theory 
is  examined  in  connexion  with  several  physical  laws,  and  found  not 
to  be  at  variance  with  them.  The  hvdrogen  atom  is  supposed  to 
be  spherical,  made  up  of  a  perfectly  elastic  nucleus  surrounded  by 
an  imperfectly  elastic  ether  sheath.  J.  F.  S. 

Mechanical  Philosophy  and  Surface  Tension.  Fred  G. 

Edwards  (Chew.  News,  i 919,  118,  270 — 271). — A  theoretical 
paper  in  which  it  is  shown  that  the  difference  in  thermal  energy 
of  an  electron  inside  a  liquid  and  a  free  electron  may  he  measured 
by  the  relative  energies  of  the  positive  ether  atom.  The  energy  of 
the  positive  atom  of  free  ether  is  1*058  erg  ,  and  may  be  calculated 


GENERAL  AND  PHYSICAL  CHEMISTRY.  ii.  279 

by  the  equations  U  =  \\pv  =  #(5175  x  10ir)(l*39  x  10~24)  C.G.S., 

TJ  =  %mC2  =  Q'4:C2  x  10~~4  O.G.S.  From  these  formulae,  the  velocity 
( G )  of  the  ether  atom  is  found  to'  be  5-193  xlO10,  or  3\/3xl010 
cm. /sec.  This  value  is  \/ 3  times  the  radiation  velocity,  that  is, 
tan  60°  times  the  radiation  velocity,  thus  proving  that  the  path  of 
the  ether  atom  coincides  with  the  four  edges  of  a  regular  tetra¬ 
hedron.  This  completes  the  theory  of  an  atomic  ether,  previously 
published  (ibid.,  1919,  118,  183),  and  shows  that  the  atom  does 
not  reciprocate  in  a  rectilinear  path,  which  would  be  the  hypo¬ 
thetical  alternative  motion  in  a  dodecahedral  formation  with  double 
plena.  In  dilute  solution,  the  intrinsic  molecular  pressure  of  water 
is  found  to  be  4*51119  x  1011  dynes,  which  is  about  forty-one  times 
larger  than  the  generally  accepted  estimate.  This  intrinsic  pressure 
can  be  exactly  determined  from  the  heat  of  neutralisation,  so  that 
the  unknown  term  dpjdT  of  the  Clausius  equation  ( dpjdT  — 
L/(T[v2—v j])  can  be  calculated.  Further,  if  the  Eotvos  formula 
is  accepted,  the  surface  tension  of  a  single  molecule  is  obtainable 
with  the  weight  of  the  molecule  or  molecular  aggregate,  and  as 
the  periodic  specific  volumes  and  periodic  specific  entropies  of  the 
elements  are  measurable,  they  can  all  be  shown  to  be  functions  of 
the  atomic  shapes,  which  recur  in  accordance  with  the  periodic 
system  when  the  chemical  atoms  are  assumed  to  be  built  up 
symmetrically  with  the  ether  atom  as  the  tetrahedral  unit. 

J.  F.  S. 

Theory  of  Allotropy :  Allotropes  and  Allotropoids. 

Maurice  Copisarow  (Ghent.  News,  1919,  118,  265 — 266).— Allo¬ 
tropy  is  defined  as  the  capacity  of  an  element  to  exist  in  forms 
differing  in  the  mode  of  their  intramolecular  linking;  it  is  to  be 
regarded  as  a  function  of  the  valency.  From  this  definition,  it 
becomes  possible  to  deduce  the  number  of  allotropes  of  a  given 
element.  Univalent  elements  can  exist  in  only  one  allotropic 
modification,  bivalent  elements  in  two  forms :  (a)  as  a  molecular 
structure  in  which  both  valencies  of  the  elements  are  fixed,  (&)  as 
a  molecular  structure  in  which  some  valencies  are  free.  In  the 
case  of  tervalent  elements,  two  allotropes  are  possible :  (a)  a 

saturated  molecular  structure  in  which  all  valencies  are  fixed, 
(b)  an  unsaturated  molecular  structure  in  which  some  valencies 
are  free.  Quadri-,  quinqui-,  and  other  multi-valent  elements  may 
exist  in  three  allotropic  modifications :  (a)  a  rigid  molecular  form 
in  which  all  valencies  are  fixed,  (b)  a  rigid  molecular  form  in  which 
some  valencies  are  free,  and  (c)  a  non-rigid  molecular  form  in  which 
some  valencies  are  free.  It  thus  follows  that  valency  and  the 
saturation  or  fixation  of  the  atoms,  and  not  the  number  of  atoms, 
play  the  predominant  part  in  the  determination  of  allotropes,  and 
consequently  allotropy  becomes  the  capacity  of  an  element  to  exist 
in  forms  differing  in  the  mode  of  their  intramolecular  structure. 
Molecular  forms  differing  in  the  number  of  atoms  or  the  distribu¬ 
tion  of  linkings,  but  all  belonging  to  the  same  type  of  linking,  can 
be  termed  allotropoids.  These  molecular  forms  serve  as  the  transi- 
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tion  stage  between  polymorphism  and  allotropy,  and  can  be  com¬ 
pared  with  cryptoisomeric  substances.  J.  F.  S. 

The  Hollandus  Writings  :  a  Forgery  in  the  Second  Hall 
of  the  Sixteenth  Century.  Paul  Piergart  ( Chem .  Zeit 1919, 
43,  201).-  —A  reasoned  statement  showing  that  the  works  attributed 
to  Isaak  and  Johann  Isaak,  of  Holland,  are  forgeries  of  a  date 
somewhere  in  the  second  half  of  the  sixteenth  century.  J.  F.  S. 

The  Death  of  Scheele.  Luciano  P.  J.  Palet  (Anal,  Soc . 
Quim.  Argentina ,  1919,  7,  44 — 48). — The  author  directs  attention 
to  an  error  widely  disseminated  in  chemical  and  toxicological  litera¬ 
ture  that  Scheele  died  from  the  effects  of  the  inhalation  of 
hydrogen  cyanide,  which  he  discovered.  The  error  seems  to  have 
arisen  from  the  confusion  of  the  following  facts.  In  1775  Scheele 
discovered  hydrogen  arsenide,  and  in  1782  hydrogen  cyanide.  In 
1813  the  toxicity  of  the  latter  gas  was  demonstrated  by  Gehlen,  also 
a  Swede,  who  died  in  1815  from  the  effects  of  poisoning  with 
hydrogen  arsenide.  Scheele  died  in  1786  of  phthisis.  W.  S.  M. 

Loosening  of  Fixed  Glass  Parts  (Stopcocks,  etc.)  by 
means  of  Hydrogen  Peroxide.  Schwarze  (Munch.  Med.  Woch ., 
1918,  65,  1327 ;  from  Chem .  Zentr .,  1919,  ii,  83). — Glass  stoppers, 
stopcocks,  etc.,  which  have  become  fixed  may  be  loosened  by 
immersion  in  undiluted  hydrogen  peroxide  solution.  H.  W. 

Device  for  Removing  Plugs  from  Stopcocks.  Vernon  C. 

Allison  (J.  Ind.  Eng .  Chem.,  1919,  11,  468). — The  apparatus 
consists  of  a  wooden  vice,  one  jaw  of  which  is  hollowed  so  that  it 
fits  over  the  handle  and  presses  against  the  wide  end  of  the  barrel 
of  the  tap,  whilst  the  other  jaw  carries  a  pin,  by  means  of  which 
a  steady  pressure  can  be  exerted  against  the  narrow  end  of  the 
tap.  Almost  any  tap  which  has  “stuck”  can  be  loosened  by  using 
this  vice.  W.  P.  S. 
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Inorganic  Chemistry. 


The  Systems  Chlorine,  Hypochlorons  Acid,  Sodium 
Hypochlorite.  deMallma is  (Compt.rend,,  1919,  168,1114 — 1117). 
— To  determine  the  amounts  of  free  chlorine  x,  chlorine  as  hypo- 
chlorous  acid  y,  and  chlorine  as  sodium  hypochlorite  z,  in  an 
aqueous  solution  containing  chlorine  in  the  three  forms,  the  follow¬ 
ing  process  is  recommended.  The  total  active  chlorine,  a,  is  first 
determined,  giving  x  -f  2y  +  2z  =  a,  and  if  this  is  determined  iodo- 
metrically,  the  mixture  with  potassium  iodide  being  acidified  with 
a  known  volume  of  N  j 5 -hydrochloric  acid,  then  the  loss  in  acidity, 
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/3,  may  be  subsequently  determined,  and  expressed  in  terms  of 
chlorine  gives  y  +  2z  =  0.  If,  now,  air  is  bubbled  through  a  given 
volume  of  the  original  solution  for  five  minutes,  the  whole  of  the 
free  chlorine  is  removed,  and  may  be  estimated  iodometrically, 
giving  xy  and  thus  the  three  unknowns  may  be  determined.  If 
sodium  chloride  is  present,  the  value  for  x  is  slightly  too  high,  a 
portion  of  the  chlorine  present  as  hypochlorous  acid  being  carried 
over.  As  a  result  of  numerous  experiments,  the  author  concludes 
that  when  chlorine,  hypochlorous  acid,  and  sodium  hypochlorite 
in  aqueous  solution  are  mixed,  there  is  produced,  in  reality,  the 
reversible  reaction  Cl2  +  NaOCl  +  HoO  ^  2HC10  +  NaCl.  W.  G. 

Existence  of  Polythionic  Chlorides  in  Solutions  of 
Sulphur  in  Sulphur  Monochloride.  G.  Bruni  and  M.  Amadori 

{Atti  R.  Accctd.  Lincei ,  1919,  [v],  28,  i,  21?" — 228). — The  cryoscopic 
behaviour  of  sulphur  monochloride  in  bromoform  solution  corre¬ 
sponds  with  the  formula  S2C12.  A  mixture  of  sulphur  monochloride 
and  sulphur  depresses  the  freezing  point  of  bromoform  by  an 
amount  less  than  the  sum  of  the  depressions  produced  by  the  two 
solutes  taken  separately.  The  conclusion  is  drawn  that  such  a 
solution  contains  polythionic  chlorides  in  equilibrium  with  their 
components,  the  divergence  of  the  actual  from  the  calculated 
depression  indicating  approximately  the  formula  of  the  complex 
chloride.  In  bromoform  solution,  the  highest  such  complex,  com¬ 
pound  definitely  known  to  be  present  is  the  tetrathionic  chloride, 
S4C12,  but  chlorides  richer  in  sulphur  probably  exist  in  solutions  of 
sulphur  in  the  monochloride.  To  the  presence  of  these  polythionic 
chlorides  are  due  the  formation  of  polythio-derivatives  by  the 
action,  substitutive  in  character,  of  sulphur  monochloride  on  organic 
substances,  and  also  the  fact  that,  in  the  cold  vulcanisation  of 
caoutchouc  by  means  of  sulphur  monochloride,  products  may  be 
formed  containing  sulphur  in  excess  of  the  ratio  S:C1.  T.  H.  P. 

The  System  Si02.  A.  Smits  and  K.  Endell  (Zeitsch.  cmorg , 
Chem.y  1919,  106,  143—148). — In  an  earlier  paper  (A.,  1913, 
ii,  318),  an  attempt  was  made  to  explain  the  system  Si02  in  terms 
of  the  authors’  theory  of  allotropy,  two  pseudo-components  being 
assumed.  To  account  for  a  metastable  transition  point,  however, 
the  system  must  be  at  least  ternary,  and  consequently  the  solution 
put  forward  in  the  earlier  paper  is  incorrect.  An  assumption  of 
three  pseudo-components  is  now  made,  of  which  two  are  assumed 
to  be  in  a  state  of  invariable  equilibrium,  and  are  treated  in  the 
equilibrium  diagram  as  one  component.  The  discussion  is  limited 
to  the  a-  and  ,8-crystobalite  portion  of  the  system,  and  does  not 
deal  with  tridymite.  E.  H.  R. 

Limits  of  Formation  of  Mixed  Crystals  between 
Potassium  Chloride  and  Sodium  Chloride.  R.  Nacken 

(i Sitzungsber .  K,  A  lead.  Berlin ,  1918,  192 — 200;  from 

Chem .  Zentr.y  1919,  i,  77.  Compare  Kairnakov  and  Shemtschushni, 
A.,  1906,  ii,  443). — The  experiments  were  undertaken  with  the 


ii.  282 


ABSTRACTS  OR  CHEMICAL  BABERS. 


object  of  investigating  the  separation  curve  with  greater  accuracy 
than  has  yet  been  possible  with  cooling  curves,  which  can  show 
considerable  inaccuracies  due  to  the  tardiness  with  which  equil¬ 
ibrium  is  established  in  the  solid  phase.  The  method  adopted  was 
that  of  Day  and  Sosman  (A.,  1911,  ii,  496),  and  the  region  of 
existence  of  mixed  crystals  was  found  to  be  considerably  smaller 
than  has  been  previously  assumed.  The  critical  separation  tempera¬ 
ture  lies  slightly  below  500°  (according*  to  previous  determinations, 
373 — 405°),  the  composition  of  the  maximum  at  about  65  mol.  % 
NaCl.  In  a  mixture  of  the  two  components,  pure  sodium  chloride 
appears  to  be  stable  below  300°,  pure  potassium  chloride  slightly 
below  250°. 

Investigation  of  the  various  mixtures  was  carried  out  by  the 
aid  of  their  refractive  indices,  using  suitable  mixtures  of  liquids; 
the  latter  were  made  up  from  eugenol  with  either  oil  of  cinnamon 
or  sandal- wood  oil  or  Bergamot  oil.  H.  W. 

Rearrangement  of  Acid  Salts  of  Dibasic  Acids  in  Aqueous 
Solutions  into  Normal  (Neutral)  Salts  and  Free  Acids.  II. 

Th.  Sabalitschka  (Be/.,  1919,  52S,  [A],  567 — 584.  Compare  A., 
1917,  i,  699,  700). — Some  further  experiments  of  a  more  exact 
nature  are  described,  demonstrating  ttiat  acid  salts  of  dibasic  acids 
exist  in  solution  to  a  greater  or  less  extent  as  a  mixture  of  normal 
salts  and  free  acids. 

I.  Dialysis  of  Aqueous  Solutions . — The  diffusates  of  solutions  of 
sodium  and  potassium  hydrogen  sulphates  contain  quantities  of 
free  sulphuric  acid  which  indicate  that  about  43%  or  28’ 3% 
respectively  of  the  acid  salts  have  been  transformed  in  solution 
into  mixtures  of  free  acid  and  normal  salts.  Similarly,  the  diffusate 
of  potassium  hydrogen  camphorate  contains  an  excess  of  the  normal 
salt,  the  free  acid  being  so  slightly  dissociated  that  it  cannot  diffuse 
so  rapidly  as  its  ion. 

II.  Crystallisation. — -A  32%  solution  of  potassium  hydrogen 
sulphate,  left  at  5 — -10°  for  a  few  days,  deposits  neutral  crystals. 
A  50%  solution  of  sodium  hydrogen  sulphate  (salt  to  water,  1 : 1), 
left  at  5 — 10°,  gives  crystals  consisting  of  Na2S04  91*754%, 
NaITS04  5*867%,  H20  2*38%.  A  solution  of  potassium  hydrogen 
camphorate,  made  by  dissolving  5  grams  of  the  acid  in  250  c.c.  of 
O'liV-potassium  hydroxide  and  evaporating  to  180  c.c.,  deposits 
pure  camphoric  acid  on  cooling. 

III.  Precipitation  with  Alcohol. — A  solution  of  sodium  hydrogen 
sulphate  (20  grams  — 17*506  g^ams  of  NaHS04,  in  50  c.c.),  mixed 
with  alcohol  until  a  turbidity  just  appears  (200  c.c.),  gives  a  pre¬ 
cipitate,  during  two  days,  of  pure  sodium  sulphate,  leaving  only 
4*2%  of  the  acid  salt  in  solution.  The  alcohol  may  be  recovered 
easily.  (Compare  the  experiment  with  the  potassium  salt,  loc. 
cit.) 

IY.  Extraction  of  the  Acid  [ Organic ]  with  E ther.— Quantitative 
experiments  with  the  camphorate  are  described  (loc.  cit.). 

J.  C.  W. 
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Electrolytic  Dissociation  of  Sodium  Iodide.  Bror 

Holmbeiig  (Sveusk.  Kem.  Tidskr.,  1918,  pp.  6;  from  Chem.  Zentr ., 
1919,  i,  211). — The  author  finds  that  the  law  of  mass  action  is 
strictly  applicable  to  the  ionic  dissociation  of  sodium  and  potassium 
iodides  at  concentrations  from  1 N  to  0‘05A.  The  method  of  ex¬ 
periment  is  based  on  the  fact  that  the  velocity  of  racemisation  of 
/-iodosuccinie  acid  is  dependent  on  the  concentration  of  iodine  ions 
in  the  solution.  H.  W. 

New  Method  for  the  Preparation  of  Ammonium  Iodide. 

E.  Rupp  ( A'poth .  Zed.,  1918,  33,  406,  473;  from  Chem.  Zentr ., 
1919,  i,  10.  Compare  Brocksmit,  A.,  1918,  ii,  16). — The  following 
is  the  most  suitable  method  of  preparing  ammonium  iodide  from 
ammonia  and  iodine  in  the  presence  of  hydrogen  peroxide. 
Powdered  iodine  (10  parts)  is  shaken  with  official  hydrogen  peroxide 
solution  (60  parts)  and  gradually  treated  with  ammonia  solution 
(30  parts),  when  the  iodine  passes  into  solution.  If  necessary, 
hydrogen  peroxide  is  added  drop  by  drop  until  further  evolution 
of  gas  does  not  occur  and  the  solution  is  pale  yellow  in  colour.  The 
filtered  solution  is  warmed  on  the  water-bath,  when  it  becomes 
colourless;  after  evaporation,  the  salt  is  rubbed  with  a  small 
quantity  of  ammonia  and  dried.  H.  W. 

Ammonium  Silicate.  II.  Ammonia  and  Silicoformic 
Acid  [Dioxodisiloxane].  Robert  Schwarz  (Ber.,  1919,  52,  [R], 
601 — 606.  Compare  A.,  1917,  ii,  31). — In  the  experiments  on  the 
solubility  of  silicic  acid  in  ammonia  solutions  described  previously, 
it  was  doubtful  whether  neutralisation  or  merely  the  production 
of  a  colloidal  solution  had  occurred.  It  is  now  shown  that 
dioxodisiloxane,  made  by  leading  trichloromonosilane  vapour  into 
water,  reacts  with  ammonia  solution  just  as  it  does  with  potassium 
or  sodium  hydroxide,  that  is,  according  to  the  equation  Si2H203  + 
4NH4*OH  =  2(NH4)2Si03  +  21R  -f  1I20.  The  reaction  is  completed 
in  about  twenty  minutes,  and  most  of  the  silica,  with  which  speci¬ 
mens  of  dioxodisiloxane  are  usually  contaminated,  remains  as  a 
jirecipitate.  J.  C.  W. 

Influence  of  Different  Ammonium  Salts  on  the  Precipita¬ 
tion  of  Magnesium  Hydroxide.  E.  Brunner  ( Helv .  Chim. 
Acta,  1919,  2,  277-279).- — If  the  usual  explanation  of  the  influence 
of  ammonium  chloride  in  preventing  the  precipitation  of  magnesium 
hydroxide  is  correct,  namely,  that  the  effect  is  due  to  the  mass 
action  of  the  ammonium  ions  provided  by  the  salt,  then  a  less  com¬ 
pletely  dissociated  salt,  like  ammonium  sulphate,  would  have  a 
weaker  influence.  Experiments  are  described  which  prove  that  the 
reverse  is  the  case.  Under  equivalent  conditions,  ammonia  solu¬ 
tion  produces  less  precipitate  from  magnesium  sulphate  when 
ammonium  sulphate  is  present  than  when  the  preventative  is 
ammonium  chloride,  and  a  mixture  of  the  two  chlorides  gives  much 
more  precipitate  than  a  mixture  of  the  two  sulphates.  Even  in 
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the  absence  of  an  ammonium  salt,  the  sulphate  gives  less  pre¬ 
cipitate  than  the  chloride. 

The  explanation  is  to  be  found  in  the  greater  dissociation  of  mag¬ 
nesium  chloride.  The  sulphate  dissociates  largely  as  follows : 
2MgS04  ^  Mg"  +  [Mg(S04)2]//  (compare  Bredig,  A.,  1894,  ii,  226), 
and  therefore  gives  fewer  magnesium  ions  than  the  chloride.  The 
addition  of  ammonium  sulphate  depresses  the  normal  dissociation 
still  further,  which  explains  the  great  stability  of  cerbolite, 
MgS04,(NH4)2S04,6H20  (Jones  and  Caldwell,  A.,  1901,  ii,  375). 

J.  C.  W. 

The  Nature  of  Subsidiary  Valencies.  XXIII.  Thermal 
Degradation  of  the  Ammines  of  Zinc.  Fritz  Ephraim  (BertJ 

1919,  52,  [. B\ ,  957 — 964.  Compare  this  vol.,  286,  287,  291). — The 
expected  analogy  between  the  ammines  of  copper  and  zinc  has  led 
to  a  study  of  the  latter  in  which  only  a  slight  parallelism  is  observed 
between  the  two  series.  The  following  ammines  have  been  investi¬ 
gated,  their  temperature  of  decomposition  being  placed  within 
brackets  after  each  number:  zinchexammine  chloride  (57*5°), 
tetra-ammine  (92°)  5  diammine  (not  below  200°);  zinchexammine 
bromide  (62°)^  tetra-ammine  (143°),  diammine  ( ?) ;  zinchexammine 
iodide  (65°),  tetra-ammine  (199°),  diammine  ( ?) ;  zinchexammine 
nitrate  (3T5°),  tetra-ammine  (206°),  triammine  ( ?) ;  zinchexammine 
formate  (  —  4°),  tetra-ammine  (5T5°),  Zn(HC02)2,2’5NH3  (63°), 
diammine  (not  below  100°);  zincpentammine  oxalate  (18°),  di¬ 
ammine  ( ?) ;  zinchexammine  thiocyanate  (0°),  tetra-ammine  (86°), 
the  triammine  possibly  exists;  zincoctammine  benzoate  (  —  3°), 
pentammine  (21°),  triammine  (56°),  diammine  (not  below  100°); 
zincpentammine  sulphate  (19°),  tetra-ammine  (98’ 5°),  triammine 
(185°),  diammine  ( ?).  H.  W. 

Cryoscopic  Study  of  Couples.  Cadmium  Bromide — Alkali 
Bromide.  E,  Cornec  and  G.  Urbain  {Bull.  Soc.  chim 1919,  [iv]} 
25,  215 — 218), — A  study  of  the  freezing-point  curves  of  aqueous 
solutions  of  cadmium  bromide  with  the  different  alkali  bromides 
and  hydrogen  bromide  reveals  the  existence  in  solution  of  double 
salts  of  the  type  CdBr2,2MBr,  where  M  may  be  hydrogen, 
potassium,  sodium,  or  ammonium.  W.  G. 

Cryoscopic  Study  of  Couples.  Cadmium  Chloride — 
Alkali  Chloride.  E.  Cornec  and  G.  Urbain  (Bull.  Soc .  chim., 
1919,  [iv],  25,  218 — 222.  Compare  preceding  abstract). — In  the 
case  of  cadmium  chloride  and  alkali  chlorides,  a  cryoscopic  study 
reveals  the  existence  in  aqueous  solutions  of  double  salts  of  the  type 
CdCl2,MCl,  where  M  may  be  hydrogen,  potassium,  sodium,  or 
ammonium.  W.  G. 

Lead  Nitrato-Hypophosphate  and  Related  Substances. 

Edmund  von  Herz  (Z.  ge«.  S  chi  ess.  a.  S  grengstoffw.,  1916,  11, 
365 — 367,  388 — 389;  from  Chem.  Zentr.}  1919,  i,  271). — Attempts 
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to  use  phosphorus  and.  its  compounds  in  the  manufacture  of  ex¬ 
plosives  have  generally  resulted  in  failure,  but  a  highly  explosive 
double  compound,  Pb(N03)2,Pb(H2P02)2,  IQay  be  prepared  when 
lead  nitrate,  as  source  of  oxygen,  is  mixed  in  the  moist  state  with 
lead  hypophosphite.  Its  rate  of  detonation  is  greater  than  that 
of  mercury  fulminate  and  approximately  equal  to  that  of  lead 
azide.  Its  small  energy  content,  or  the  relatively  small  volume 
of  gas  liberated  by  its  decomposition  (117  litres  per  kilo.,  as  con¬ 
trasted  with  230  litres  with  lead  azide  and  314  litres  with  mercury 
fulminate),  inhibits  its  use  as  initial  explosive  in  the  usual  amount 
of  charge.  Its  suitable  sensitiveness  and  detonation  point,  its 
great  stability,  and  the  high  temperature  of  its  flame  render  it  very 
appropriate  for  percussion-fuse  compositions.  It  is  prepared  by 
adding  a  hot  saturated  solution  of  lead  nitrate  (331  grams)  to  a 
boiling  saturated  solution  of  calcium  hypophosphite  (170  grams), 
and  cooling  the  mixture  rapidly  with  efficient  stirring,  when  white, 
crystalline  lead  hypophosphite  separates.  Two  hundred  and  fifty 
grams  of  the  latter  are  added  with  stirring  to  a  boiling  solution  of 
lead  nitrate  (500  grams)  in  water  (1*5  litres),  and  rapidly  cooled. 
The  double  compound,  dried  at  40 — 50°,  is  only  practically  useful 
when  it  is  obtained  as  a  heavy,  granular,  crystalline  powder;  it  is 
less  suitable  in  the  form  of  needles  or  as  a  felted,  voluminous  mass. 

H.  W. 

New  Atomic  Weight  Determinations.  [Thorium-lead  and 
Scandium.]  O.  H&nigschmid  ( Zeitsch .  Elektrochem .,  1919,  25, 
91 — 97). — An  account  is  given  of  a  series  of  atomic  weight  deter¬ 
minations  of  thorium-lead  and  scandium.  Lead  from  thorite  was 
converted  into  chloride,  and  the  ratios  PbCL  :  2 Ag  and  PbCl2  :  2 AgC’l 
determined.  From  these  experiments,  the  values  207*88  (one 
expt.)  and  207*91  (two  expts.)  were  obtained  respectively.  The 
mean  value  for  PbXh  is  207*90  +  0*013,  which  is  the  highest  value 
yet  obtained  for  any  variety  of  lead.  Further  experiments  were 
also  made  by  the  same  method  with  lead  from  three  different- 
samples  of  thiorianite  of  unknown  origin,  but  probably  from  Ceylon. 
The  following  mean  values  were  obtained:  (1)  207*21,  (2)  206*91, 
and  (3)  206*84  for  the  three  samples.  From  the  results  of  the 
investigation,  the  author  is  of  the  opinion  that  a  lead  isotope  of 
atomic  weight  208*1  probably  exists,  and  that  in  all  probability 
Th.-77  is  not  absolutely  stable,  but  has  a  very  long  average  life. 
The  general  question  of  the  origin  of  the  various  lead  isotopes  is 
discussed,  and  the  recent  work  of  Soddy,  Fajans,  and  others 
reviewed  in  this  connexion.  It  is  pointed  out  that  the  whole  of 
the  atomic  weight  determinations  of  scandium  have  been  made  by 
the  sulphate  method,  and  that  very  divergent  results,  fluctuating 
between  44*1  and  45*2,  have  been  obtained  by  different  investi¬ 
gators.  The  author  has  therefore  made  a  series  of  analyses  of  the 
bromide  by  the  Richards  method.  The  bromide  was  prepared  by 
heating  the  oxide  in  a  quartz  tube  with  carbon  and  bromine  vapour, 
and  the  product  purified  by  sublimation  in  a  quartz  tube.  The 
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product  was  collected  and  treated  generally  in  the  way  adopted  by 
the  author  in  his  determinations  of  the  atomic  weights  of  uranium 
and  thorium  (A.,  1916,  ii,  484,  510).  The  sublimation  of  scandium 
bromide  does  not  take  place  below  about  1000°,  at  which  tempera¬ 
ture  the  substance  has  not  melted.  It  is  also  found  that  after 
sublimation  the  quartz  tube  has  been  attacked  to  a  slight  extent 
by  the  bromide,  according  to  the  equation  4ScBr3+ 3Si02  — 
3SiBr4  +  2Sc203.  The  amount  of  the  reaction  is  not  great,  and 
was  determined  by  weighing  the  quartz  tube  before  and  after  the 
experiments.  A  correction  based  on  this  action  was  introduced 
into  the  final  calculations.  For  the  purpose  of  reducing  the  weigh¬ 
ings  to  vacuum  standard,  the  specific  gravity  of  scandium  bromide 
was  determined,  and  the  value  3 '9 10 — 3 ’ 9 1 3  obtained.  Two  speci- 
ments  of  scandium  were  used  in  the  experiments :  I,  supplied  by 
R.  J.  Meyer,  and  II,  supplied  by  Sterba-Bohm.  These  specimens 
had  been  purified  by  different  methods,  and  a  spectroscopic  ex¬ 
amination  by  Haschek  indicated  that  they  were  both  absolutely 
pure — so  pure,  in  fact,  that  the  very  persistent  ytterbium  line 
3694*37  was  not  present  in  the  spectra.  Specimen  I  gave  a 
mean  value  for  the  atomic  weight  Sc  — 45‘105  (eight  expts.),  and 
specimen  II  the  value  Sc  — 45*093  (ten  expts.),  the  mean  of  the 
whole  being  45*099  +  0*014,  a  value  which  is  rounded  to  45*10,  and 
is  one  unit  higher  than  the  value  44*1,  at  present  adopted  by  the 
International  Atomic  Weight  Committee.  J.  F.  S. 

Blue  Copper  Oxide.  H.  E.  Schenck  (J.  Physical  Chem 1919, 
23,  283 — 285). — A  mixture  of  copper  sulphate  and  aluminium  con¬ 
taining  approximately  5%  of  copper  oxide  was  dissolved  in  water 
and  precipitated  with  a  slight  excess  of  sodium  hydroxide,  filtered, 
thoroughly  washed,  and  dried  at  110°.  The  dried  precipitate  was 
very  light  blue  in  colour,  and  on  grinding  to  a  very  fine  powder 
and  heating  first  in  a  Bunsen  flame  and  then  in  a  blowpipe  flame, 
the  colour  changed  to  a  light  greyish-blue  with  no  signs  of  blacken¬ 
ing.  A  similar  mixture  containing  twice  as  much  copper  oxide 
remained  blue  after  heating  in  the  Bunsen  flame,  but  showed  signs 
of  blackening  when  heated  in  the  blowqoipe.  The  view  is  expressed 
that  alumina  stabilises  the  blue  oxide  of  copper,  and  that  the 
change  from  blue  to  black  is  due  to  an  agglomeration  of  the 
particles.  Similar  preliminary  experiments  were  made  with  other 
oxides ;  these  were  in  all  cases  made  with  5%  of  the  oxide  to  95% 
of  alumina ;  manganous  oxide  is  pink  before  heating  and  brown 
after  heating;  cobalt  oxide  is  white  with  a  blue  tinge,  but  deep 
blue  after  heating,  and  nickel  oxide  is  green  before  heating,  but 
yellow  after  heating.  J-  F.  S. 

The  Nature  of  Subsidiary  Valencies.  XX.  Ammines  of 
Cuprous  and  Lithium  Salts.  Fritz  Ephraim  ( Ber 1919,  52, 
[2?],  236—241.  Compare  A.,  1918,  ii,  313). — The  author  hoped  to 
find  simple  rules  governing  the  formation  of  ammines  by  the  salts 
of  univalent  metals,  but  has  met  with  quite  conflicting  conditions 
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in  the  case  of  silver  (ibid,),  aurous,  cuprous,  thallous,  and  lithium 
compounds,  as  may  be  seen  from  the  following  summary  of  the 
properties  of  the  haloids.  Lithium  salts  yield  tetrammines,  which 
increase  in  stability  from  chloride  to  iodide.  The  same  order  of 
stability,  with  smaller  and  smaller  differences,  is  met  with  among 
the  tri-  and  di-ammines,  but  in  the  case  of  the  monoammines  the 
order  is  reversed,  as  it  is  with  the  silver  haloid  triammines. 
Cuprous  haloids  form  triammines  of  almost  identical  stability, 
whilst  aurous  salts  only  give  dianraiines.  Thallous  salts,  owing  no 
doubt  to  the  great  atomic  volume  of  thallium,  do  not  combine  with 
ammonia.  The  lack  of  co-ordination  with  the  generalisations  made 
in  earlier  papers  is  obviously  due  to  the  fact  that  these  were  made 
on  hexammines,  which  the  salts  of  univalent  metals  do  not  form 
at  all. 

The  following  list  records  the  temperatures  at  which  the  vapour 
pressures  of  the  ammines  are  760  mm.  Triammines  are  formed  by 
cuprous  chloride,  46'3°;  bromide  (pale  green),  49*3°;  and  iodide 
(almost  white),  50°.  Diammines  only  are  given  by  cuprous  thio¬ 
cyanate  and  nitrate,  whilst  the  cyanide  only  forms  a  monoammine. 
(The  present  results  differ  from  Lloyd's,  A.,  1908,  ii,  847.) 

Tetrammines  are  produced  by  lithium  chloride,  12°;  bromide,  53'8U 
(Bonnefoi,  A.,  1900,  ii,  478);  iodide,  90’5°;  nitrate,  a  syrup,  more 
stable  than  the  chloride  tetrammine;  chlorate,  a  fairly  mobile 
liquid;  and  perchlorate,  a  solid  which  decomposes  and  liquefies  at 
the  ordinary  temperature.  J.  C.  W. 

The  Nature  of  Subsidiary  Valencies.  XXII.  Thermal 
Degradation  of  Ammines  of  Copper.  Fritz  Ephraim  (Ber., 
1919,  52,  [_B],  940 — 957.  Compare  Ephraim  and  Bolle,  A.,  1916, 
ii,  104). — The  present  communication  deals  mainly  with  the  stability 
of  the  intermediate  ammines  of  copper,  and  forms  the  first  of  a 
series  of  such  investigations,  the  theoretical  discussion  of  which  is 
withheld  pending  the  accumulation  of  more  comprehensive  data. 

The  experiments  were  performed  by  saturating  the  requisite  salt 
with  ammonia  at  a  low  temperature  in  a  bulb  blown  at  the  bottom 
of  a  small  Y-tube;  the  temperature  of  the  ammine  was  then  gradu¬ 
ally  raised  and  maintained  constant  at  those  juoints  at  which  gas 
was  noticeably  evolved  until  evolution  of  gas  jDractically  ceased, 
the  composition  of  the  residue  being  deduced  from  the  loss  in 
weight.  In  general,  three  cases  present  themselves:  (1)  the 
ammine  is  stable  up  to  a  definite  temperature,  slightly  above  which 
ammonia  is  rapidly  evolved,  and  the  next  lower  ammine  is  formed ; 
(2)  a  continuous  series  of  solid  solutions  exists  between  two  well- 
defined  ammines;  (3)  the  ammine  yields  solid  solutions  initially, 
which  are  suddenly  discontinued,  and  ammonia  is  rapidly  evolved 
to  the  next  lower  stage,  or,  conversely,  a  sudden  evolution  of 
ammonia  is  followed  by  the  formation  of  solid  solutions. 

Cupric  chloride  gives  the  following  ammines :  CuC12,2NH3,  which 
decomposes  below  270°;  3CuC12,10NH3,  formed  at  105°  and  stable 
to  124°,  when  it  yields  the  diammine;  CuC12,5NH3,  which  below 
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105°  forms  solid  solutions,  which  attain  the  composition  CuC12,6NH3 
at  about  — 15°.  Cupric  bromide  yields  CuBr2,2NH3,  decomposing 
at  about  260°;  3CuBr2,10NH3,  decomposing  at  155°;  CuBr2,oNH3, 
unstable  above  116°  and  yielding  solid  solutions  below  this  tempera¬ 
ture,  which  have  the  composition  CuBr2,6NH3  at  about  0°.  Cupric 
iodide  yields  solid  solutions  of  hexammine  and  pentammine,  which 
have  the  composition  of  the  latter  at  119*5°,  when  3CuI,10NH3  is 
formed;  the  latter  passes  at  147°  into  the  diammine.  Copper 
sulphate  gives  a  pentammine,  which  at  about  99°  is  converted  into 
the  tetra-ammine,  which  slowly  loses  ammonia  at  141*5°,  forming 
the  diammine.  Copper  nitrate  gives  a  deep  blue  tetra-ammine, 
which  is  converted  below  15°  into  a  similarly  coloured  hexammine 
and  decomposes  above  205°,  yielding  indefinite  products.  Copper 
pentammine  thiocyanate  is  converted  into  the  tetra-ammine  at  3°, 
which  is  stable  to  101°,  when  gas  is  evolved  and  a  series  of  solid 
solutions  is  formed  up  to  127°,  at  which  the  diammine  is  formed; 
decomposition  occurs  above  this  temperature.  Copper  tetra- 
ammine  acetate  is  converted  at  about  80°  into  the  diammine,  which 
decomposes  at  about  175°.  Copper  pentarqjnine  oxalate  is  slowly 
converted  into  the  diammine  at  about  46°;  the  latter  is  stable  at 
170°,  but  is  completely  decomposed  at  a  higher  temperature. 
Copper  octammine  benzoate  is  stable  below  —  3°,  at  which  tempera¬ 
ture  it  is  transformed  into  the  hexammine;  the  latter  decomposes 
with  rising  temperature,  yielding*  solid  solutions,  which  at  78°  have 
the  composition  of  the  tetra-ammine;  at  180°,  formation  of  the 
diammine  is  complete,  whilst  at  higher  temperatures  the  material 
melts  and  decomposes.  H.  W. 

Thallous  Oxide.  Alfred  Kolliker  ( Chem .  Zeit.,  1919,  43, 
231). — In  this  preliminary  communication,  the  author  disputes  the 
statement  occurring  in  the  literature  of  the  subject  that  “  the 
greyish-black  coating  of  oxide  produced  when  the  metal  is  exposed 
to  air  does  not  penetrate  far  into  the  metal,  the  latter  reappearing 
when  the  oxide  is  dissolved  in  water.”  Thallium  was  prepared  from 
thallium  sulphate  either  electrolytically  or  by  means  of  zinc,  and  it 
was  found  that  the  whole  of  the  metal  was  oxidised  in  a  little 
time.  The  thallous  oxide  formed  goes  completely  into  solution, 
and  any  of  the  thallium  salts  can  be  precipitated  therefrom  by  the 
usual  precipitants,  a  property  which  can  be  utilised  for  the  separa¬ 
tion  and  purification  of  thallium  salts.  J.  S.  G.  T. 

Cerium  Nitride.  P.  Fabaron  (Ann.  Chim.  anal.,  1919,  [ii],  1, 
156). — When  metallic  cerium  is  heated  in  a  closed  copper  tube,  the 
oxygen  of  the  air  in  the  tube  combines  with  the  copper  and  the 
nitrogen  with  the  cerium.  The  cerium  nitride,  CeN2,  formed  has 
a  greyish-black  colour  and  is  decomposed  by  water,  yielding 
ammonia  and  cerous  oxide.  W.  P.  S. 

The  Constitution  of  the  Ferric  Salts  of  Hypophosphorous 

Acid.  It.  F.  Weinland  and  W.  Hieber  ( Zeitsch .  anorg.  Chem 
1919,  106,  15 — 45).- — In  addition  to  the  previously  known  normal 
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ferric  hypophosphite  having  the  composition  Fe(H2P02)3,  a  number 
of  new  basic  compounds  have  now  been  prepared.  It  has  also  been 
found  that  ferric  hypophosphite  combines  with  other  inorganic 
acids  to  form  complex  compounds  containing  both  acid  radicles, 
and  many  such  compounds  have  been  characterised  and  analysed. 
On  account  of  the  stoicheiometric  relationships  found  between  the 
different  compounds,  and  of  their  singular  properties,  in  particular 
of  their  remarkable  stability,  it  has  been  concluded  that  the 
majority  of  the  compounds  contain  the  complex  cation 
[Fe3(H2P02,)6]"',  which  is  very  stable  in  character  and  is  capable 
of  forming  salts  both  with  hypophosphorous  acid  and  with  other 
inorganic  acids.  In  this  respect,  the  ferric  salts  of  hypophosphorous 
acid  are  very  similar  to  those  of  a  number  of  monocarboxylic  acids 
previously  described  (A.,  1916,  i,  314). 

The  normal  ferric  hypophosphite  (3 : 9)  is  considered  to  have  the 
constitution  [Fe3(H2P02)6](H2P02)3.  The  3 : 8  basic  salt  is  pre¬ 
pared  in  a  pure  state  by  mixing  solutions  of  ferric  chloride  and 
sodium  hypophosphite  within  certain  narrow  limits  of  temperature 
and  concentration.  It  forms  a  loose,  slightly  red  powder,  and  is 
given  the  constitution  [Fe3(H2p02)(!0H](H2P02)2,24H20.  This 
salt  was  used  for  preparing  many  of  the  following  hetero-acid  com¬ 
pounds.  Other  basic  salts  isolated  contain  metal  and  acid  in  the 
ratios  6:15,  3:7,  and  3:6  respectively.  The  last  salt  is  considered 
to  contain  a  penta-hypophosphite  cation,  and  corresponds  with  the 
formula  [Fea(H?P02)5(0H)3lH2P02. 

The  hetero-acid  compounds  were  prepared  in  a  number  of  ways, 
by  the  action  of  acids  on  the  3  : 8  basic  ferric  hypophosphite  or  by 
the  action  of  sodium  hypophosphite  or  hypophosphorous  acid  on 
ferric  salts.  Six  compounds  with  sulphuric  acid  are  described, 
formed  by  the  action  of  the  acid  on  the  3  : 8  basic  salt  under  vary¬ 
ing  conditions.  These  are  all  either  acid  or  neutral  compounds, 
the  three  simplest  having  the  formulae 

[Fe3(HoP0o)fi](H9P02)S04,4H20, 

[Fe3(H2PO.)r)l  (II9P Oo )9 S04 ,4 H90,  and 

[Fe;(H,P02)fi](S04H)s,rH,0. 

For  a  full  description  of  the  others  and  of  the  methods  of  pre¬ 
paration  of  all  the  compounds,  the  original  must  be  consulted.  A 
nitrate  is  described,  and  also  an  explosive  perchlorate  of  the 
formula  [Fe3(H2P09)f)](C104)2(H2P02)  +  |H3P02  +  18H20.  The 
chlorides  and  bromides  appear  to  contain  complex  anions  contain¬ 
ing  iron.  Of  these,  the  most  interesting  is  the  compound 
[Fe3(H2P02),j[Fe(HoP02)Cl3loH2P02,12H20, 
which  is  readily  obtained  crystalline  in  the  form  of  truncated  octa- 
hedra  of  fair  size  by  the  action  of  concentrated  hydrochloric  acid 
on  the  3  : 8  basic  salt. 

The  compounds  are  all  sparingly  soluble  in  water,  by  which  many 
of  them  are  slowly  hydrolysed,  with  formation  of  the  3 : 6  basic 
ferric  hypophosphite.  They  are  very  stable  to  acids,  and  there  is 
little  tendency  for  the  ferric  iron  to  be  reduced  by  the  hypophos- 


ii.  290  ABSTRACTS  OF  CHEMICAL  PAPERS. 

phorous  acid — a  further  proof  that  a  complex  cation  is  present. 
Alkalis,  alkali  carbonates,  and  ammonium  sulphide  decompose  them, 
with  formation  of  ferric  hydroxide.  Their  water  of  crystallisation 
is  very  loosely  held,  and  is  often  lost  on  exposure  to  air. 

E.  H.  R. 

Crystalline  Substances  with  Colloidal  Properties*  Basic 
Zirconium  Sulphates  and  the  Molecular  State  of  Zirconium 
Sulphate  in  Aqueous  Solution.  O.  Hauser  and  H.  Herzfeld 

( Zeitsch  anorg.  Chem 1919,  106,  1 — 8). — In  aqueous  solution, 
zirconium  sulphate  is  generally  supposed  to  be  hydrolysed,  with 
formation  of  zireonyl  sulphates  containing  the  complex  anions 
Zr0(S04)2^  and  Zr203( SO^^.  This  view  was  supported  by  the 
existence  of  a  potassium  zireonyl  sulphate  supposed  to  have  the 
composition  Zr203(S04)2K2,  It  is  now  shown,  however,  that  this 
formula  does  not  correctly  represent  the  composition  of  the 
potassium  salt.  In  reality,  the  basic  compounds  formed  by  the 
hydrolysis  of  zirconium  sulphate  in  aqueous  solution  are  much  more 
complex  than  has  been  supposed,  and  three  such  basic  sulphates 
have  now  been  isolated  in  crystalline  form.  Although  these  com¬ 
pounds  are  definitely  crystalline,  yet  in  solution  their  properties 
are  essentially  colloidal. 

(1)  The  compound  {Zr4(SO4)3(OH)]0}10H9O  appears  to  exist  in 
two  forms.  One  of  these  has  been  previously  described  (A.,  1905, 
ii,  531).  The  other  is  prepared  by  dissolving  zirconium  sulphate* 
tetrahydrate  in  cold  water  and  keeping  the  2%  solution  for  several 
days,  when  the  salt  is  deposited  in  the  form  of  needles  differing 
only  from  the  crystals  of  the  first  form  in  their  optical  properties. 
The  first  form  is  not  decomposed  by  boiling  water,  whilst  the  second 
loses  part  of  its  sulphuric  acid. 

(2)  The  more  basic  salt,  {Zr8(S04)5(0H)2.?}8H20,  is  prepared  by 
dissolving  anhydrous  zirconium  sulphate  in  five  times  its  weight  of 
water  and  precipitating  with  alcohol.  The  precipitate  is  then  dis¬ 
solved  in  a  little  warm  water  and  dialysed,  and  in  the  course  of  a 
few  days  the  basic  salt  separates  in  the  form  of  very  characteristic 
spherical  crystals  which  do  not  lose  their  shape  when  dehydrated. 

(3)  The  salt,  f  Zi^(S04)h(0H)8)H4,4H20,  has  been  previously 
described  (A.,  1907,  ii,  626),  being  there  given  the  formula 

2Zr02,3S03,5H90. 

The  new  formula  takes  account  of  its  acid  properties  and  explains 
its  ready  conversion  into  either  of  the  salts  (1)  and  (2).  It  parts 
with  its  water  very  reluctantly,  only  four  molecules  being  lost 
at  225°. 

A  potassium  zireonyl  sulphate  of  definite  composition  has  been 
prepared  by  adding,  drop  by  drop,  a  saturated  solution  of  potassium 
sulphate  to  a  strong  solution  of  zirconium  sulphate  tetrahydrate 
acidified  with  sulphuric  acid.  It  has  the  formula 

{Zr4(S04)5(OH)R)E:2. 

The  corresponding  zirconvl  sulphuric  acid  could  not  be  isolated. 

E.  H.  R. 
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Zirconium  Alkali  Sulphates.  Arthur  Rosenheim  and  Jacob 

Pinsker  ( Zeitsch .  anorg.  Ghem 1919,  106,  9 — 14). — Hauser  and 
Herzfeld  have  shown  (preceding  abstract)  that  the  crystalline  basic 
zirconium  sulphates  are  semi-colloidal  in  character,  and  that  their 
composition  is  influenced  to  an  unusual  degree  by  the  temperature 
and  concentration  of  the  solution  in  which  they  are  formed.  It 
has  now  been  found  that  the  composition  of  the  double  salts  formed 
by  zirconium  sulphate  with  sulphates  of  the  alkali  metals  similarly 
depends  on  concentration  and  other  conditions.  Two  such  com¬ 
pounds  with  ammonium  sulphate  have  been  prepared,  and  are  now 
described.  When  to  a  solution  of  10  grams  of  anhydrous  zirconium 
sulphate  in  20  c.c.  of  water  is  added  a  solution  of  14  grams  of 
ammonium  sulphate  in  25  c.c.  of  water  and  the  mixture  is  allowed 
to  evaporate  over  sulphuric  acid,  a  double  salt-  separates  as  a  crystal¬ 
line  crust.  This  salt  has  the  composition 

[(NH4)4{Zr4(OH)8(SO4)0}],4H3O, 

and  is  evidently  the  ammonium  salt  of  the  zirconyl  sulphuric  acid 
described  by  Hauser  (preceding  abstract  [3])  Subsequently,  from 
the  same  solution  separates  a  second  salt,  less  basic  than  the 
first,  and  having  the  composition  (NH4)4{Zr(S04)4}5H^0. 
This  second  salt  is  apparently  only  deposited  when  the  acidity  of 
the  solution  has  been  sufficiently  increased  by  the  separation  of 
the  first  more  basic  salt.  The  second  salt  dissolves  readily  in  boil¬ 
ing  water,  and,  on  cooling,  the  solution  deposits  crystals  of  the 
first  salt. 

The  double  potassium  zirconium  sulphate,  K4Zr(S04)4,3HoO,  pre¬ 
pared  by  mixing  strong  solutions  of  zirconium  sulphate  and  potass¬ 
ium  hydrogen  sulphate  (Rosenheim  and  Frank,  A.,  1905,  ii,  2561,  is 
now  found  to  have  a  very  variable  content  of  water  of  crystallisa¬ 
tion.  When  normal  potassium  sulphate  is  used,  a  more  basic  salt 
is  obtained  having  the  composition  K4{Zr4(OH)8(SOf)r,}8HoO.  As 
in  the  case  of  the  ammonium  salts,  the  product  separating  from  a 
weakly  acid  solution  is  more  basic  than  that  from  a  strongly  acid 
solution.  The  normal  double  sulphate,  K4{Zr(S04)4)  aq.,  is  readily 
hydrolysed  by  water  at  30°,  with  formation  of  complex  basic  salts, 
but  no  product  of  definite  composition  could  be  isolated.  On 
account  of  their  great  solubility,  basic  sodium  zirconium  sulphates 
could  not  he  isolated. 

All  the  double  salts  described  have,  like  the  basic  zirconium 
sulphates,  colloidal  -properties.  From  their  heated  aqueous  solu¬ 
tions,  gels  are  precipitated  by  electrolytes  and  bv  dilute  acids. 
These  gels  probably  consist  of  colloidal  zirconium  hydroxide,  and 
only  dissolve  slowly  in  excess  of  strong  acid.  F.  H.  R. 

The  Nature  of  Subsidiary  Valencies.  XXI.  Gold 
Compounds.  Ammines  of  Double  Salts.  Thermal 
Decomposition  of  Double  Haloids.  Fritz  Ephraim  ( Ber .,  1919, 

52,  r Bl  241 — 254). — The  dark  brown  auric  bromide,  AuBr^,  which 
is  obtained  by  dissolving  precipitated  gold  in  bromine,  becomes 
brownish-yellow  in  an  atmosphere  of  ammonia,  and  absorbs  about 
9  molecules  of  the  gas  at  the  ordinary  temperature  and  about 
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23  molecules  in  a  freezing  mixture.  Caesium  auribromide  resembles 
auric  bromide  very  closely  in  its  behaviour  towards  ammonia,  and 
the  pale  yellow  potassium  aurichloride  also  forms  at  — 18°  a  dark 
orange-red  compound  with  about  12NII3,  which  effervesces  in  water 
with  the  evolution  of  free  nitrogen. 

Auric  bromide  has  the  dissociation  temperature,  in  an  atmo¬ 
sphere  of  bromine,  181°,  the  product  being  aurous  bromide,  which 
is  yellow  at  the  temperature  of  boiling  naphthalene,  but  becomes 
darker  when  removed  from  the  bath.  It  forms  a  diammine 
(Meyer,  A.,  1906,  ii,  664).  The  vapour  pressure  of  auric  chloride 
reaches  T60  mm.  at  256*5°,  but  if  the  salt  is  left  under  about 
100  mm.  pressure  at  225°  until  it  acquires  a  pale  yellow  colour, 
that  is,  until  it  is  changed  into  aurous  chloride,  and  is  then  heated 
further  in  the  atmosphere  of  chlorine,  atmospheric  pressure  is  again 
reached  at  289*5°.  That  is  to  say,  aurous  chloride  is  only  stable 
in  an  atmosphere  of  chlorine  over  a  range  of  33°.  Aurous  chloride 
diammine  has  the  dissociation  temperature  113*5°. 

Potassium  aurichloride  melts  at  the  temperature  of  boiling 
mercury,  but  csesium  aurichloride  has  a  slightly  higher  m.  p.  At 
440°  however,  both  salts  have  vapour  pressures  of  about  350  mm. 

The  fact  that  aurichlorides  and  auribromides  of  the  alkali  metals 
behave  towards  ammonia  exactly  like  the  auric  salts  suggests  that 
they  are  dissociated  by  ammonia  into  the  component  haloids.  The 
question  is  therefore  raised  whether  any  double  salts  do,  as  such, 
form  ammines,  their  tendency  in  this  direction  being  in  great 
contrast  to  their  affinity  for  water.  J.  C.  W. 

The  Attack  of  Platinum  and  Gold  by  the  Alkali 
Hydroxides.  L.  Quennessen  (Bull.  Soc.  chim .,  1919,  [iv],  25, 
237—240). — A  discussion  of  the  results  of  Nicolardot  and  Chatelot 
(compare  this  vol.,  ii,  161),  and  of  results  published  in  Bull.  U sines 
guerre ,  1918,  No.  17,  134,  from  which  the  author  concludes  that 
pure  platinum  shows  the  highest  resistance  to  acid  reagents,  and 
that,  whilst  certain  alio  vs  of  gold  and  palladium  show  a  high  resist¬ 
ance  to-  the  action  of  alkali  hydroxides,  silver  vessels  are  the  more 
convenient  for  laboratory  purposes.  W.  G, 

A  New  Method  of  Preparation  of  certain  complex 
Compounds  of  Platinum  and  of  its  Analogues.  L.  Tschugaev 

(Bull.  Soc.  chim-. ,  1919,  [iv],  25,  234 — 237). — Potassium  platino- 
nitrite  reacts  with  ammonia  in  the  cold  to  give  m-dinitrodiammino- 
platinum  (compare  Tschugaev  and  Kiltinovic,  T.,  1916,  109,  1286). 
The  similar  iodo -compound,  Pt,2NH3,I2,  may  be  obtained  by  boil¬ 
ing  potassium  platinoiodide  in  aqueous  solution  with  ammonia. 
If  the  ammonia  is  replaced  by  methylamine,  di-iododirn e f hi/Jamin o- 
plntinum ,  Ptl2 , 2 NH2Me,  is  obtained. 

The  same  method  may  be  used  for  preparing  certain  complex 
compounds  of  rhodium.  Thus,  if  rhodium  iodide  is  warmed  in 
aqueous  solution  with  an  excess  of  ammonia,  the  compound, 
PhIs,3NITo,  reddish-brown,  microscopic  prisms,  is  obtained. 

W.  G. 
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Recovery  o!  Platinum  and  Alcohol  from  Potassium 
Estimations.  A.  E.  Smoll  ( J .  Ind.  Eng.  Chem 1919,  llr 
466 — 467). — -The  alcoholic  filtrates  and  washings  are  distilled  until 
all  alcohol  has  been  removed ;  platinum  black  and  water  remain 
in  the  distillation  flask.  The  distillate  is  then  heated  under  a 
reflux  apparatus  through  which  a  current  of  warm  water  is  passed 
so  that  the  temperature  of  the  escaping  water  is  58°.  The  top  of 
the  reflux  apparatus  is  connected  with  a  condenser,  and  the  heat¬ 
ing  is  continued  until  all  aldehyde  has  been  expelled,  as  is  ascer¬ 
tained  by  testing  drops  of  the  distillate.  The  alcohol  is  finally 
fractionated  from  a  small  quantity  of  sodium  hydroxide,  [See, 
further,  J.  Sac .  Chem.  Ind.,  1919,  444a.]  W.  P.  S. 

Solubility  of  Hydrogen  in  Palladium  Mixed  Crystals. 

G.  Tammann  ( Nachr .  Ges.  TF?’.<?.<?.  Gottingen,  1918,  72 — 78;  from 
Chem.  Zentr.y  1919,  i,  338). — A  definite  limit  for  the  solubility  of 
hydrogen  in  palladium,  analogous  to  the  limits  of  action  of  other 
agents  on  mixed  crystals  of  gold  with  silver  or  copper  (A.,  1918, 
ii.  445,  447),  is  shown  to  exist  at  that  region  of  temperature  in 
which  a  change  of  position  of  the  two  types  of  atom  in  the 
palladium  mixed  crvstal  is  no  longer  perceptible.  The  limit  lies 
at  i  mol.  Pd.  Taking  into  account  the  atomic  structure  of  the 
palladium  mixed  crystal,  it  appears,  therefore,  that  the  hydrogen 
atom  can  only  enter  and  continue  to  oscillate  at  lattice  axes  which 
are  parallel  to  the  diagonals  of  the  cube  which  are  mainly  occupied 
by  palladium  atoms.  H.  W. 
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Mineralogical  Chemistry. 


A  Chemical  Investigation  of  Banded  Bituminous  Coal. 
Studies  in  the  Composition  of  Coal.  Frederick  Vincent 
Tideswell  and  Richard  Vernon  Wheeler  (T.,  1919,  115, 
619— 636). 

14 Blue  John"  and  other  Forms  of  Fluorite.  Bertram 

Blount  and  James  Harry  Sequeira  (T.,  1919,  115,  705- — 709). 

Chubutite,  a  New  Lead  Mineral.  Hercules  Corti  (Anal. 
Soc .  Quirn .  Argentina ,  1918,  6,  65 — 72). — The  mineral  to  which 
the  name  chubutite  is  given  occurs  in  the  Gobernacion  del  Chubut 
(Argentine)  in  radiated  masses  of  obscure,  crystalline  structure. 
I)  7*95,  hardness  2*5,  of  a  yellow  colour  and  easily  reduced  to 
powder.  Analysis  gave: 

AL203.  Fe2Oa,  PbO.  PbCl2.  Sb203  As20:{.  Insol.  Total. 

0  12  0  19  83-30  14*83  0-69  trace  0  76  99-89 

This  leads  to  the  the  formula  7PbO,PbCl2.  The  crystalline  struc¬ 
ture  appears  to  be  tetragonal.  W.  S.  M. 
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A  Titaniferous  Mineral  from  the  Sierra  del  Pie  de  Palo, 
San  Juan  (Argentine).  Luciano  R.  Catalano  (Anal.  Soc.  Quim. 
Argentina ,  1918,  6,  35 — 48  and  83 — -93). — A  detailed  account  of 
the  chemical  analysis  of  the  mineral  in  question.  The  formula 
FeTiOs?MnTiOo  is  established.  The  mineral  corresponds  in  com¬ 
position  with  kibdelophane,  a  variety  of  ilmenite,  W.  S.  M. 
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Analytical  Chemistry. 


Colorimetric  Determination  of  the  Hydrogen-Ion 
Concentration  in  Small  Quantities  of  Solution.  A.  R.  C. 

Haas  (J.  Biol.  Che m.,  1919,  38,  49 — 55). — The  preparation  of 
indicator  papers  which  may  be  used  for  the  rapid  estimation  of 
hydrogen-ion  concentration  is  described.  The  method  yields 
accurate  results,  and  is  of  considerable  value  when  it  is  impossible 
to  carry  out  the  electrometric  method.  J.  C.  D. 

Accuracy  of  Different  Methods  of  Measuring  Small 
Volumes  of  Fluid.  Frederick  William  Andrewes  (Biochem.  J 
1919,  13,  37 — 44). — A  study  of  the  inaccuracies  attendant  on  the 
methods  employed  for  measurement  of  small  volumes  and  dilutions, 
such  as  are  used  in  serological  investigations,  J.  C.  D. 

Preparation  of  Stable  Starch  and  Oxalic  Acid  Solutions 
by  means  of  Metallic  Mercury.  A.  Junk  ( Chem ,  Zeit .,  1919, 
43,  258). — The  solution  is  treated  with  a  few  c.c.  of  mercury, 
boiled,  and  shaken,  so  that  the  mercury  is  finely  subdivided;  the 
mercury  is  allowed  to  remain  in  the  bottle  containing  the  solution. 
Such  treatment  prevents  the  growth  of  moulds,  etc.,  in  the  solutions, 
and  the  latter  may  he  kept  for  years  without  altering  in  strength, 
even  when  the  bottle  is.  opened  frequently.  W.  P.  S. 

Identification  of  Iodine  in  Blood  by  a  Microcryst al¬ 
lographs  Method.  Ulrich  Hintzelmann  (Zeitsch.  physiol. 
Chem .,  1919,  104,  211 — 216). — The  method  proposed  by  Karfunkel 
{pent.  med.  Woch 1912,  643),  which  depends  on  the  isolation  of 
crystals  of  iodohgematin,  is  untrustworthy  for  ordinary  use. 

J.  C.  D. 

Modification  in  the  Technique  of  Fischer’s  Reaction  for 
Hydrogen  Sulphide.  Luciano  P.  J.  Palet  and  Amancio 
Fernandez  (Anal.  Soc.  Quim.  Argentina ,  1918,  6,  49 — 51). — On 
account  of  the  inconvenience  in  preparing*  and  keeping  ^-amino- 
dimethyl  aniline  sulphate,  the  following  procedure  is  substituted. 
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To  a  drop  of  dimethylaniline  are  added  2  c.c.  of  water,  three  to 
four  drops  of  a  1%  solution  of  sodium  nitrite,  and  five  drops  of 
10%  hydrochloric  acid.  The  liquid  is  neutralised  with  saturated 
sodium  carbonate  solution,  and  the  nitroso-base  extracted  with 
ether.  To  the  ethereal  solution,  zinc  powder  and  a  few  drops  of 
concentrated  hydrochloric  acid  are  added.  When  the  reduction  is 
complete,  the  ether  layer  is  decanted  off,  2  c.c.  of  water  and  the 
solution  to  be  tested  are  added,  then  concentrated  hydrochloric 
acid,  and  a  few  drops  of  10%  ferric  chloride  solution.  The  addi¬ 
tion  of  a  little  alcohol  renders  the  appearance  of  the  resulting 
methylene-blue  more  distinct.  It  is  necessary  that  hydrochloric 
acid  be  present  in  great  excess.  W.  S.  M. 

Estimation  of  Sulphuric  Acid  and  Sulphates.  G.  Meill^re 

(J.  Phnrm .  Chim 1919,  [vii],  19,  296 — 297). — In  the  estimation 
of  sulphates  by  precipitation  as  barium  sulphate,  the  precipitate 
should  be  collected  while  the  solution  is  still  hot  and  washed  with 
hot  dilute  acetic  acid  solution.  In  the  case  of  sulphuric  acid,  this 
may  be  neutralised  with  barium  hydroxide  solution,  using  phenol - 
phthalein  as  indicator,  and  a  very  slight  excess  of  the  barium  hydr¬ 
oxide  then  added;  the  mixture  is  acidified  with  acetic  acid,  kept 
at  100°  for  two  hours,  and  the  precipitated  barium  sulphate  then 
collected.  [See,  further,  J.  Foe.  Chem.  T  nd . ,  1919,  July.l 

W.  P.  S. 

Method  for  the  Volumetric  Estimation  of  Sulphates. 

A.  C.  D.  Rivett  {Chem.  Newt,  1919,  118,  253— 254).-- -The 
method  is  intended  primarily  for  works  purposes,  and  depends  on 
double  decomposition  between  moist,  precipitated  barium  oxalate 
and  certain  dissolved  sulphates,  whereby  soluble  oxalates  are  pro¬ 
duced  which  may  be  titrated  with  potassium  permanganate.  [For 
details,  see  J.  Foe.  Chew,  hid.,  1919,  481a.]  W.  E.  F.  P. 

Continuous  Process  for  the  Estimation  of  Nitrogen  by 
Dumas’s  Method.  Ludwig  Dexheimer  ( Zeitsch .  anal.  Chem., 
1919,  58,  13 — 19). — To*  avoid  the  necessity  of  cooling  the  combus¬ 
tion  tube  after  the  completion  of  one  estimation  and  before  another 
can  be  started,  a  procedure  is  described  for  removing  and  inserting 
successive  boats  while  the  tube  is  still  hot.  The  essential  feature 
consists  of  means  for  passing  the  current  of  carbon  dioxide  in  a 
reverse  direction  through  the  tube  while  the  latter  is  opened  at 
one  end.  Provision  is  also  made  for  oxidising  the  reduced  copper 
when  necessary.  W.  P.  S. 

The  Estimation  of  Total  Nitrogen  in  Soils  containing 
Rather  Large  Amounts  of  Nitrates.  R.  S.  Snyder  {Soil  Sci., 
1918,  6,  487 — 490). — If  the  organic  matter  of  the  soil  is  within 
the  usual  average  (0*8— 3*0%),  the  Hibbard  or  the  “mercury” 
methods  of  carrying  out  the  Kjeldahl  digestion  give  quite  accurate 
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results  for  total  nitrogen,  even  if  10%  of  the  nitrogen  is  present 
as  nitrate.  Methods  for  total  nitrogen,  modified  to  include  nitrate 
nitrogen,  such  as  Ulsch’s  method,  must,  however,  be  used  if  the 
organic  carbon  content  of  the  soil  is  lower  than  0*5%.  W.  G. 

Estimation  of  Nitrite  and  Nitrate  Nitrogen  in  the 
Presence  of  other  Nitrogen  Compounds.  Th.  Pfeiffer  and 

W.  Simmermacher  ( Landw .  V ersuchsstat . ,  1919,  93,  65 — 76).- — 
For  the  estimation  of  the  various  forms  of  nitrogen  in  such  sub¬ 
stances  as  soil  extracts,  the  total  nitrogen  other  than  nitric  nitrogen 
is  estimated  by  Kjeldahl’s  method,  using  5  grams  of  ferrous 
sulphate.  Ammonia  nitrogen  is  estimated  by  distillation  with 
magnesium  oxide;  after  the  ammonia  has  been  removed,  the  resi¬ 
dual  solution  is  treated  with  12  grams  of  magnesium  chloride  and 
3  grams  of  finely  divided  copper-magnesium  alloy  (compare  A., 
1917,  ii,  504),  and  again  distilled  to  obtain  the  ammonia  derived 
from  the  nitrites  and  nitrates.  To  estimate  the  nitrate  nitrogen, 
75  c.c.  of  the  extract  are  boiled  for  one  hour  with  the  addition  of 
T5  grams  of  dextrose,  0'3  gram  of  ferrous  sulphate,  and  5  grams 
of  sodium  carbonate:  ammonia  and  nitrite  nitrogen  are  thus  ex¬ 
pelled,  and  the  solution  is  then  distilled  with  copper-magnesium 
alloy  as  described.  [See,  further,  J.  Sac.  Chew.  Tnd 1919,  July.] 

W.  P.  S. 

Scrubber  for  Ammonia  Distillations.  B.  S.  Davisson 

(J.  Ind.  Eng,  Chem .,  1919,  11,  465 — 466).- — The  scrubber  or  still- 
head  described  consists  of  a  bulb  of  about  200  c.c.  capacity  pro¬ 
vided  with  an  exit  tube  at  the  top,  through  which  the  steam,  etc., 
passes  to  the  condenser,  and  a  lower  tube  or  stem  for  connecting 
the  bulb  to  the  distillation  flask.  This  lower  tube  extends  into 
the  bulb,  and  is  then  bent  downwards  to  nearly  the  wall  of  the 
bulb ;  the  tube  ends  in  a  small  bulb  having  three  openings  in  the 
same  horizontal  plane.  The  first  portion  of  steam  which  enters 
the  bulb  condenses,  and  the  water  flows  down  about  the  small 
bulb,  there  acting  as  a  scrubbing  solution  for  the  remainder  of  the 
vapours.  W.  P.  S. 

Albuminoid  Ammonia  Test.  Evelyn  Ashley  Cooper  and 

Joseph  Alan  Heward  ( Biochem .  1919,  13,  25 — 27). — 

Potassium  permanganate  may  contain  a  stable  nitrogenous  impurity 
which  cannot,  as  a  rule,  be  removed  by  prolonged  boiling  with 
alkali.  This  impurity  yields  ammonia,  particularly  when  the 
permanganate— alkali  mixture  is  boiled  in  the  dilute  condition,  and 
the  error  involved  may  be  so  great  as  to  vitiate  the  value  of  the 
albuminoid  ammonia  test  altogether.  [See,  further,  J.  Sac.  Chem. 
Tnd.,  1919,  438a.]  "  J.  C.  D. 

Identification  of  Arsenious  Acid.  Reply  to  Tunmann. 

R.  Wasicky  and  A.  Mayrhofer  ( Plinrm .  Post.,  1918.  51, 

409 — 410;  from  Chem.  Zentr .,  1919,  ii.  224). — The  authors  do  not 
agree  with  Tunmann’s  observations  (A.,  1918,  ii,  453)  on  the 


ANALYTICAL  CHEMISTRY. 


ii.  297 


extension  of  microchemical  methods  to  the  detection  of  arsenic  in 
pharmaceutical  preparations,  and,  further,  point  out  that  the 
destruction  of  organic  matter  by  concentrated  sulphuric  acid  on 
the  object-glass  does  not  suffice  for  the  detection  of  arsenic  in  all 
possible  forms  of  combination.  H.  W. 

Estimation  of  Boric  Acid.  Paul  Jannasch  and  Friedrich 

Noll  (J .  pr.  Ghent.,  1919,  [iij,  99,  1 — 33). — Alcoholic  sodium 
ethoxide  solution  is  recommended  for  the  titration  of  boric  acid 
solutions  in  the  presence  of  glycerol ;  the  interfering  action  of 
carbon  dioxide  is  thus  eliminated.  For  the  estimation  of  boric 
acid  in  minerals,  the  sample  is  fused  with  sodium  phosphate  and 
metaphosphoric  acid,  the  boric  acid  distilled  in  the  presence  of 
methyl  alcohol  and  phosphoric  acid,  and  titrated  after  the  methyl 
alcohol  has  been  expelled  from  the  filtrate.  [See,  further,  J .  Sac. 
Ghent .  Ind,}  1919,  411a.]  W.  P.  S. 

Estimation  of  Free  Carbon  Dioxide  in  Water.  Hartwig 

Klut  ( Ber .  deut,  pharm .  Ges.,  1919,  29,  344 — 359). — Directions 
are  given  for  the  estimation  of  free  carbon  dioxide  in  water  at  the 
source  of  the  latter.  The  titration  is  made  with  sodium  carbonate 
solution,  phenolphthalein  is  used  as  the  indicator,  and  potassium 
sodium  tartrate  is  added  to  the  water  to  prevent  interference  by 
ferrous  salts.  W.  P.  S. 

Estimation  of  Free  Carbon  Dioxide  in  Water.  Rudolf 

Czensny  ( Zeitsch .  anal.  Ghent.,  1919,  58,  1 — 12). — To  ensure  that 
the  correct  quantity  of  indicator  is  present,  a  combined  solution 
containing  2-6525  grains  of  sodium  carbonate  and  2-5  grams  of 
phenolphthalein  is  used  for  the  titration  of  the  free  carbon  dioxide. 
One  hundred  c.c.  of  the  water  are  titrated  with  this  solution;  the 
number  of  c.c.  used,  less  0'52  c.c.,  is  multiplied  by  1*22  to  obtain 
the  mg.  of  free  carbon  dioxide  per  100  c.c.  of  water.  W.  P.  S. 

Micro-elementary  Analysis.  Ernst  Muller  and  Hertha 

Willenberg  (/.  pr.  Ghent.,  1919,  [ii],  99,  34 — 44). — -A  suitable 
apparatus  is  described  for  the  determination  of  carbon  and 
hydrogen  in  small  quantities  (2  to  5  mg.)  of  substance.  The 
apparatus  is  constructed  entirely  of  glass,  rubber  connexions  are 
not  used,  a  single  burner  is  used  for  heating  the  combustion  tube, 
and  the  oxygen  is  prepared  from  potassium  dichromate  and  Caro’s 
acid.  W.  P.  S. 

Efficiency  of  Potash  Absorption  Apparatus  and 

Comparative  Trials  with  a  New  Form  of  Helical  Apparatus. 

J.  Friedrichs  (Zeitsch.  angew.  Chern .,  1919,  32,  129 — 132).— A 
new  form  of  potash  absorption  apparatus  for  combustion  analysis 
is  described  consisting  of  two  cylindrical  vessels  of  light  glass  fused 
one  inside  the  other.  The  gas  enters  at  the  top  of  the  inner  vessel 
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and  passes  through  a  hole  at  the  bottom  into  the  annular  space 
between  the  two  vessels.  A  spiral  is  moulded  on  the  outer  wall  of 
the  inner  vessel  so  that  its  apex  leaves  only  a  small  clearance  in 
the  annular  space,  and  the  bubbles  of  gas  emerging  from  the  inner 
vessel  are  compelled  to  follow  the  spiral  path  in  their  passage  up 
to  the  exit,  whilst  at  the  same  time  the  displaced  liquid  is  free  to 
circulate  through  the  narrow  clearance  between  the  helix  and  the 
outer  vessel.  At  the  top  an  exit  orifice  is  provided,  on  which  is 
fitted,  with  a  ground-in  joint,  a  bent  calcium  chloride  tube.  The 
whole  apparatus,  when  filled,  weighs  only  about  38  grams  and  con¬ 
tains  10  c.c.  of  potash  solution.  It  is  compact  and  not  liable  to 
breakage,  the  whole  surface  can  easily  be  wiped  clean,  and  if  the 
liquid  is  sucked  back  there  is  ample  room  in  the  capacious  inner 
vessel  to  prevent  loss.  The  path  travelled  by  the  bubblevs  of  gas 
is  about  25  cm.  long,  and  yet  the  resistance  pressure  of  the  liquid 
is  equivalent  to  only  5  cm.  The  efficiency  of  this  apparatus  has 
been  tested  comparatively  with  a  number  of  well-known  types  of 
other  absorption  apparatus  with  different  speeds  and  quantities  of 
carbon  dioxide  in  air,  and  the  results  were  most  favourable. 

J.  F.  B. 

Studies  of  Acidosis.  XIII.  A  Method  for  Titrating  the 
Bicarbonate  Content  of  the  Plasma.  Donald  D.  van  Slyke, 
Edgar  Stillman,  and  Glenn  E.  Cullen  (J.  Biol.  Chern.,  1919, 
38,  167 — 178). — Blood  is  drawn  with  precautions  against  loss  or 
accumulation  of  carbon  dioxide.  Two  c.c.  of  the  plasma  are 
measured  into  a  round-bottomed  flask  of  150  to  200  c.c.  capacity, 
and  5  c.c.  of  0*02iV7-hydroehlorie  acid  are  added.  Carbon  dioxide 
is  removed  by  vigorous  shaking,  and  titration  is  carried  out  with 
0*02iV-carbonate~free  sodium  hydroxide,  using  neutral-red  or 
plienolsulphoneplithalein  as  indicator  until  the  colour  of  the  solu¬ 
tion  matches  one  of  known  hydrogen-ion  concentration.  The 
results  agree  well  with  those  given  by  the  carbon  dioxide  capacity 
method  over  a  range  of  bicarbonate  concentrations  (0‘03 — O'OlJf) 
ordinarily  encountered  in  man,  even  in  severe  acidosis. 

J.  C.  D. 

Microchemical  Distinction  of  Sericite  and  Talc.  O.  Hackl 

( Verb .  gtol .  Reichanst.  Wien ,  1918,  1;  from  Chem.  Zentr .,  1919, 
ii,  225 — 226). — The  macrochemical  distinction  of  sericite  from  talc 
is  tedious,  since  the  former  frequently  contains  magnesium  and  the 
latter  aluminium.  The  following  microchemical  method  is  pro¬ 
posed.  A  small  quantity  of  the  finely  powdered  specimen  is  boiled 
with  concentrated  hydrochloric  acid  in  a  small  platinum  spoon,  the 
precipitate  is  allowed  to  subside,  and  the  supernatant  liquid  is 
drawn  off  with  a  small  pipette  and  evaporated  in  a  platinum  lid 
to  remove  the  bulk  of  the  acid,  which  cannot  be  neutralised,  since 
the  process  involves  the  introduction  of  too  large  quantities  of  salt 
into  the  solution,  whereby  further  concentration  is  hindered.  The 
residue  is  warmed  with  a  small  quantity  of  water  containing  a  trace 
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of  hydrochloric  acid ;  the  undissolved  matter  is  allowed  to  separate, 
and  the  clear  liquid  withdrawn  with  a  capillary  pipette.  A  drop 
of  this  solution  is  tested  for  potassium  with  freshly  prepared  platinic 
chloride  solution,  preferably  using  a  cover-glass  of  quartz;  a  second 
drop  is  tested  for  aluminium  by  addition  of  caesium  chloride  in  the 
presence  of  sodium  sulphate,  which  renders  possible  the  formation 
of  the  alum.  Magnesium  is  detected  by  the  usual  method  in  a 
third  drop  after  precipitation  of  any  considerable  amount  of 
aluminium  by  addition  of  ammonia ;  the  precipitate  need  not  be 
removed.  H.  W. 

Estimation  of  Mercury  in  Mercury  Salicylate.  A. 

Costantino  ( Giorn .  Farm.  Ghim .,  1918,  67,  7 — 12;  from  Chem. 
Zen.tr .,  1919,  ii,  4 — 5). — Mercury  salicylate  (0*25  gram)  is  warmed 
in  a  porcelain  dish  on  the  water-bath  for  about  six  minutes  with 
concentrated  sulphuric  acid  (2  c.c.).  The  solution  is  diluted  with 
water  to  160  c.c.  and  electrolysed  in  a  platinum  dish  during  four¬ 
teen  minutes,  a  rotating  platinum  anode  and  a  current  of  6  amperes 
at  5  volts  being  used ;  without  interrupting  the  current,  the  deposit 
is  washed  successively  with  water,  alcohol,  and  ether,  and  dried  in 
a  desiccator.  A  mercury  cathode  may  be  used  in  place  of  a 
platinum  dish,  in  which  case  the  volume  of  the  solution  should  not 
be  more  than  30  c.c.,  and  the  current  3  amperes  at  7 — 10  volts. 
The  process  is  more  advantageous  than  those  previously  described 
and  more  convenient  than  those  of  the  United  States  Pharma¬ 
copoeia,  1916.  H.  W. 

The  Conductivity  as  Indicator  in  Titrations  with 
Potassium  Permanganate.  Vicente  Villumbrales  (Anal.  Fis. 
Qmm.j  1919,  17,  100 — 114). — In  the  titration  of  ferrous  salts 
by  means  of  permanganate  solution,  free  acid  is  consumed 
according  to  the  equation  2KMn04  -f  10FeSO4  -f  8H2S04  = 
5Fe2(S04)3  +  K2S04  +  MnS04  +  8H20.  Ordinarily,  acid  is  added  in 
great  excess  to  dissolve  the  colloidal  manganese  oxide  formed,  and 
the  conductivity  of  the  mixture  during  the  titration  remains  prac¬ 
tically  constant.  In  presence  of  insufficient  acid,  the  conductivity 
falls  with  the  addition  of  the  permanganate  solution  until  the 
oxidation  is  complete,  and  thereafter  remains  constant,  the  end¬ 
point  being  indicated  by  a  sharp  angle  in  the  curve.  In  the 
oxidation  of  manganous  salts  in  neutral  solution  by  means  of  per¬ 
manganate,  acid  is  formed:  3MnS04 -f 2KMn04  +2TI20  —  5Mn02  + 
K2S04  -b  2H2S04.  In  this  case,  the  conductivity  increases  during 
the  titration,  and  becomes  constant  on  completion  of  the  oxidation. 

W.  S.  M. 

Us©  of  Colloidal  Silica  in  Iron  Titrations.  E.  Dittler 

(Chem.  Zeit.y  1919,  43,  262). — The  author  confirms  the  statement 
by  Schwarz  and  ftolfes  (this  vol.,  ii,  170)  that  colloidal  silica,  in 
the  presence  of  manganous  salts,  prevents  the  oxidation  of  hydrogen 
chloride.  [See,  further,  J.  Soc.  Chem .  Ind.,  1919,  July.]* 

W.  P.  S. 
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Iodometric  Estimation  of  Chromic  Acid.  I.  M.  Kolthoff 

and  E.  H.  Yogelenzang  ( Pharm .  W eekblad ,  1919,  56,  514 — 524). 

In  the  presence  of  sufficient  acid  (at  least  20  c.c.  4iY~hydrochlonc 
acid  in  1U0  c.c.  of  solution),  the  mixture  may  be  titrated  immedi¬ 
ately  after  the  addition  of  the  reagents,  even  in  the  case  of  dilute 
chromate  solutions.  If  insufficient  acid  is  present,  too  much  thio¬ 
sulphate  is  consumed,  owing  to  the  occurrence  of  a  side-reaction,  the 
nature  of  which  is  not  clearly  ascertained,  although  it  is  shown 
that  a  possible  oxidation  of  the  hydriodic  acid  formed  by  air  is 
not  involved.  The  side-reaction  is  accelerated  by  sunlight,  especi¬ 
ally  in  presence  of  ammonium  molybdate.  Ammonium  molybdate, 
on  the  other  hand,  retards  the  reaction  between  chromic  acid  and 
hydriodic  acid.  In  strongly  acid  solutions,  ferrous  salts  have  a 
negative  catalytic  effect;  in  very  weakly  acid  solutions,  the  effect 
is  positive.  W.  S.  M. 

Analysis  of  Zirconium  Minerals  and  Alloys.  A.  Travers 

( (Jhini .  et  Lnd.}  1919,  2,  385—392). — The  mineral  is  fused  with 
sodium  peroxide,  cooled,  and  extracted  with  water;  zirconium 
oxide,  titanium  oxide,  ferric  oxide,  manganese  oxide,  rare  earths, 
and  a  portion  of  the  silica  remain  insoluble,  whilst  silica 
(remainder),  aluminium,  and  phosphoric  acid  pass  into  solution. 
The  insoluble  portion  is  dissolved  in  hydrochloric  acid  and  treated, 
after  neutralisation,  with  sodium  thiosulphate;  the  precipitate  is 
collected,  ignited,  and  weighed,  and  allowance  made  for  the 
amount  of  silica  and  titanium  oxide  contained  in  it.  The  former 
is  estimated  by  treatment  with  hydrofluoric  acid  and  the  latter 
colorimetrically  after  fusion  with  potassium  hydrogen  sulphate. 
The  iron  is  estimated  by  titration  with  titanium  trichloride  solu¬ 
tion,  manganese  by  the  persulphate  method,  and  rare  earths  by 
precipitation  with  oxalic  acid.  Aluminium  may  be  estimated  in 
zirconium-iron  alloys  by  precipitating  the  zirconium  and  aluminium 
together  by  treatment  with  sodium  thiosulphate  after  the  greater 
part  of  the  iron  has  been  removed  by  extraction  with  ether,  and 
then  separating  the  aluminium  by  fusion  with  an  alkali.  [See, 
further,  J .  Sac .  Ghent .  Incl.,  1919,  421a.]  W.  P.  S. 

Electro-analysis  of  Gold  without  Platinum  Electrodes. 

J.  Guzman  (Anal.  Fis.  Quint.,  1919,  17,  115 — 120). — Preliminary 
analyses  were  carried  out  with  an  iron  anode  and  a  cathode  of 
platinum  gauze.  The  electrolyte  was  prepared  by  dissolving  about 
0*1  gram  of  gold  in  aqua  regia,  adding  3  grams  of  sodium  hydroxide 
in  20  c.c.  of  water,  and  then  10  c.c.  of  freshly  prepared  2% 
potassium  cyanide  solution.  The  electrolysis  was  carried  out  with 
the  temperature  rising  to  60°,  with  rapid  agitation  of  the  electro¬ 
lyte.  Voltage,  1*9.  The  results  obtained  were  excellent.  A 
slight  disintegration  of  the  iron  anode  observed  in  this  procedure 
was  avoided  by  evaporation  of  the  solution  of  the  gold  in  aqua 
regia  to  remove  the  nitric  acid.  The  gold  was  removed  from  the 
cathode  by  electrolysis  in  hydrochloric  acid.  Analyses  with  a 
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cathode  of  gilded  copper  gauze  gave  defective  results'  Excellent 
results  were,  however,  obtained  with  the  use  of  a  cathode  of  very 
fine  copper  gauze  previously  nickel-plated.  If  the  gold  contains 
copper,  it  was  found  necessary  to  add  1  gram  of  potassium  cyanide 
more  than  is  required  for  the  solution  of  the  precipitate,  and  to 
keep  the  voltage  below  1*9.  The  deposit  was  washed  first  with 
a  dilute  (2%)  solution  of  sodium  sulphite,  then  with  water,  and 
finally  with  alcohol.  W.  S.  M. 

Determination  of  the  Methane  Content  of  Mine  Gases  or 
of  the  Concentration  of  a  Gas  in  a  Gaseous  Mixture. 

Friedrich  Kruger,  Otto  Reinkober,  and  Hans  Riegger  (D.R.-P. 
309627 ;  from  Chem.  Zentr .,  1919,  ii,  39 — 40). — The  process  depends 
on  the  property  of  methane  of  absorbing  ultra-red  rays.  The 
diminution  in  intensity  of  a  beam  of  rays  caused  by  absorption  is 
measured  in  the  usual  manner  by  means  of  thermocouples,  bolo¬ 
meter,  or  selenium  cells.  The  process  is  also  applicable  to  other 
technical  mixtures  of  gases.  H.  W. 

The  Isolation  and  Characterisation  of  Alcohols  as 
Allophanates,  A.  Behal  ( Compt .  rend 1919,  168,  945 — 947). — 
The  method  of  preparation  of  the  allophanates  consists  in  passing 
a  current  of  cyanic  acid  gas  into  the  alcohol,  filtering  off  the  pro¬ 
duct,  washing  it  with  ether,  and  recrystallising  the  allophanate 
from  absolute  alcohol,  benzene,  or  acetone.  The  alcohol  is  charac¬ 
terised  by  the  m.  p.  of  its  allophanate,  and  then  the  alcohol  is 
regenerated  and  its  physical  constants  determined.  This  method 
can  be  applied  to  tertiary  alcohols.  The  terpenic  alcohols,  except 
linalool,  behave  normally  in  this  method,  as  do  also  the  cyclic 
alcohols,  except  terpineol,  unless  a  phenolic  group  is  present.  If 
the  phenolic  group  is  converted  into  an  alkyloxy-  or  aryloxy-group, 
the  reaction  then  proceeds  normally.  Alcohols  having  an  ethenoid 
linking,  either  in  the  cyclic  or  acyclic  series,  give  normal  allo¬ 
phanates.  W.  G. 

Optical  Activity  and  Quantitative  Estimation  of  Menthol 
Dissolved  in  Eugenol  and  Phenol.  Oscar  von  Friedrichs 
(Arch.  Pharm.,  1919,  257,  72 — 78). — Mixtures  of  menthol, 

eugenol,  and  phenol  are  used  as  local  anaesthetics,  particularly  in 
dentistry,  and  a  solution  of  menthol  (40%),  phenol  (40%),  and 
eugenol  (20%)  is  described  in  the  latest  addition  of  the  Swedish 
Pharmacopoeia  under  the  name  “  tinctura  antiodontalgica.”  For 
the  estimation  of  the  menthol  content,  the  author  has  determined 
the  specific  rotation,  at  18°,  of  solutions  of  menthol  in  phenol 
(p~  25 — 50),  in  eugenol  (p~10 — 50),  and  in  mixtures  of  phenol 
and  eugenol  (2:1,  1:1,  1:2),  and  has  derived  formulae  by  which 
the  menthol  content  may  be  directly  calculated  from  the  optical 
activity.  H.  W. 

Use  of  Methylene-blue  for  the  Detection  of  Sugar  in 
Urine.  Liebebs  ( Deutsch .  med.  Woch.t  1916,  42,  1197;  from 
Bied .  Zentr .,  1919,  48,  81). — Six  drops  of  the  urine  are  treated 
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with  5  c.c.  of  0*1%  methylene-blue  solution  and  ten  to  twenty  drops 
of  potassium  hydroxide  solution,  and  the  mixture  is  boiled;  if  sugar 
is  present  in  the  urine,  the  blue  colour  fades,  the  rate  at  which  it 
disappears  depending  on  the  amount  of  sugar.  Other  reducing 
substances  in  the  urine  do  not  interfere  with  the  test. 

W.  P.  S. 

Estimation  of  Blood  Sugar  by  the  Modified  Picric  Acid 
Method.  Stanley  R.  Benedict  (J.  Biol.  Gkem.>  1919,  37, 
503 — 504). — It  is  pointed  out  that  the  final  acidity  of  the  sodium 
picrater-picric  acid  solution  used  for  removal  of  the  blood  proteins 
should  be  about  0'05 — 0*04iV.  If  this  is  not  ensured,  the  reagent 
may  fail  to  precipitate  the  proteins  satisfactorily  (compare  Rohde 
and  Sweeney,  this  vol.,  ii,  84).  J.  C.  D. 

Estimation  of  Reducing  Sugars  Volumetrically  by 
Schindler's  Modification  of  Bertrand's  Method.  Bettinger 
{Bull,  Assoc.  Ghim.  Suer.,  1918,  35,  111 — 113). — Bertrand  s  volu¬ 
metric  method  of  determining  reducing  sugars  (A.,  1907,  ii,  136), 
in  which  the  precipitated  cuprous  oxide  is  dissolved  in  ferric 
sulphate  solution  and  the  liquid  titrated  with  permanganate,  has 
been  rendered  more  rapid  by  using  the  same  flask  throughout  and 
by  replacing  the  filter-tube  by  a  Gooch  crucible.  Reduction  is 
effected  in  a  conical  flask,  and  the  cuprous  oxide  washed  quickly 
by  decantation  through  a  Gooch  crucible  provided  with  an  asbestos 
pad,  taking  care  to  carry  over  as  little  of  the  precipitate  as  possible. 
Ferric  sulphate  solution  of  known  titre  is  added  to  the  precipitate 
remaining  in  the  reduction  flask,  which  is  immediately  connected 
by  means  of  a  rubber  stopper  and  funnel  with  the  Gooch  crucible, 
and  also  with  a  tube  leading  to  a  filter-pump.  A  further  known 
volume  of  the  ferric  sulphate  solution  is  added  to  the  Gooch 
crucible  to  dissolve  the  cuprous  oxide  remaining  on  the  asbestos 
pad,  and  the  liquid  is  drawn  into  the  flask.  After  washing  with 
warm  water,  the  solution  in  the  reduction  flask  is  titrated  with 
permanganate.  J.  P.  O. 

Behaviour  of  Inulin  in  the  Animal  Body.  Application  of 
the  Benedict  Method  to  the  Estimation  of  Laevulose  and 
Inulin.  Ruth  E.  Okey  {J.  Biol.  Chem 1919,  38,  33 — 42). — 
Benedict’s  method  for  the  estimation  of  dextrose  (A.,  1918,  ii,  247) 
may  be  applied  with  success  to  the  estimation  of  lsevulose  and  of 
inulin.  It  is  necessary  in  some  cases  to  eliminate  the  disturbing 
influence  of  certain  salts.  J.  C.  D. 

Estimation  of  Furfuroids  (Furfurosans)  in  the  Different 
Products  of  Beet-sugar  Factories.  II.  R.  Gillet  {Bull. 
Assoc ,  Ghim .  Suer.,  1918,  35,  93— 102).— In  a  previous  paper  (A., 
1918,  ii,  248),  it  was  shown  that  in  the  determination  of  pectic 
substances  in  beet-sugar  factory  products  by  the  Tollens-Councler 
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procedure,  sucrose  and  hexoses  in  general  yield  a  certain  amount 
of  furfuraldehyde,  the  quantity  of  which,  in  spite  of  precautions 
to  ensure  uniformity,  is  variable.  Satisfactory  results,  however, 
are  claimed  to  have  been  obtained  by  a  preliminary  elimination 
of  the  hexose  sugars  by  fermentation,  after  which  the  liquid  is 
distilled  with  hydrochloric  acid  and  the  phloroglucide  precipitated 
and  weighed  in  the  usual  manner.  Operating  in  this  way,  the 
amount  of  pentosans  and  u  pectic  substances”  in  beet  molasses, 
per  cent,  of  the  non-sugars  present,  was  found  to  average  2*10  and 
6*70  respectively.  In  the  case  of  first-  and  second-grade  sugars, 
the  proportions  were  considerably*  higher,  from  which  the  author 
concludes  that  a  large  part  of  the  so-called  furfurosans  or  furfur- 
aldehyde-yielding  substances  present  in  the  clarified  syrups  are 
retained  by  the  sugars  when  drying  in  the  centrifugals. 

J.  P.  0. 

Filter  for  Use  in  the  Estimation  of  Crude  Fibre,  etc. 

F.  Mach  and  P.  Lederle  ( Chem .  Zeit.y  1919,  43,  251).— A  disk 
of  fine  platinum  gauze  (16  to  17  meshes  per  cm.,  each  mesh  0*5  mm. 
wide)  is  placed  on  a  perforated  porcelain  plate  contained  in  a 
funnel,  and  asbestos  fibre  or  pulp  is  introduced  so  as  to  form  a 
layer  on  the  gauze.  W.  P.  S. 

Systematic  Extractions  with  Ether.  Joh,  Pinnow  ( Zeitsch . 
Nahr.  Genussm 1919,  37,  49 — 65). — At  15°,  the  distribution 
coefficient  of  glyeollic  acid  between  water  and  ether  is  32,  and  of 
formic  acid  2*4;  at  26°,  the  coefficients  are  38  and  2*5  respectively. 
The  extraction  of  succinic  acid,  oxalic  acid,  malic  acid,  etc.,  from 
half -saturated  solutions  has  been  investigated.  Lactic  acid  and 
citric  acid  may  be  separated  and  identified  by  extraction  and  use 
of  the  distribution  coefficients.  A  substance  which  is  not  readily 
extracted  may  be  estimated  by  making  a  series  of  successive  and 
similar  extractions;  complete  extraction  is  unnecessary. 

W.  P.  S. 

New  Process  for  the  Estimation  of  Oxalic  Acid.  Erwin 
Ott  ( Ber .,  1919,  52,  [2T|,  752 — 753.  Compare  H.  Krause,  this 
vol.,  ii,  203). — The  quantitative  decomposition  of  oxalic  acid  into 
carbon  monoxide,  carbon  dioxide,  and  water  by  acetic  anhydride 
in  the  presence  of  a  trace  of  sulphuric  acid  had  previously  been 
described  by  the  author  (A.,  1913,  i,  1302),  and  had  been  attributed 
by  him  to  the  intermediate  formation  of  oxalic  anhydride;  it  had 
not,  however,  been  adapted  by  him  to  the  rapid  and  exact  estima¬ 
tion  of  oxalic  acid  and  its  salts.  H.  W. 

Recovery  of  Ether  in  Fat  Estimations.  J.  Grossfeld 
(Zeitsch.  Nahr.  Genussm 1919,  37,  81 — 82). — A  considerable 
portion  of  the  ether  used  in  fat  extractions  remains  in  the  extrac¬ 
tion  thimble  ;  this  portion  of  the  solvent  may  be  recovered  if,  as 
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soon  as  the  extraction  is  completed,  the  thimble  and  its  contents 
are  transferred  to  a  suitable  apparatus  and  distilled  W.  P.  S. 

Detection  of  Acetone  in  Urine.  Otto  Mayer  ( Zeitsch . 
physiol.  Chem 1919,  104,  220 — 228). — A  general  review  of  the 
methods  for  detecting  and  estimating  acetone  in  urine.  A  modifi¬ 
cation  of  the  Legal  test  is  described  which  gives  a  reaction  with 
acetone  present  in  a  dilution  of  1:1000.  J.  C.  D. 

Nephelometric  Estimation  of  Acetone  in  Urine.  G. 

Issoglio  ( Giorn .  Farm,.  Chim 1917,  66,  301 — 303;  from  Chem. 
Zentr 1919,  ii,  150). — For  the  estimation  of  small  quantities  of 
acetone,  the  turbidity  due  to  iodoform,  and  obtained  by  the  use 
of  alkaline  iodine-potassium  iodide  solution,  is  compared  with  that 
given  by  a  similar^  treated  solution  of  acetone  (0*01%).  The 
tests  are  performed  in  two  similar  crystallising  dishes  7  cm.  in 
diameter  and  4  cm.  high.  Urine  (100  c.c.)  is  mixed  with  half  its 
volume  of  water,  and  100  c.c.  of  the  distillate  are  collected.  The 
distillate  (10  c.c.)  is  mixed  with  sodium  hydroxide  solution  (5%, 
10  c.c.)  and  water  (30  c.c),  and  iodine-potassium  iodide  solution 
(5%,  10%  KI,  5  c.c.)  is  added.  The  turbidity  obtained  is  com¬ 
pared  with  that  simultaneously  given  by  10  c.c.  of  acetone  solution 
(0*01%).  If  the  acetone  content  of  the  distillate  is  greater  than 
that  of  the  control,  a  proportionately  smaller  volume  is  taken, 
which  is  then  diluted  to  10  c.c. ;  in  the  reverse  case,  less  of  the 
control  solution  is  taken,  but  the  volume  of  the  samples  must 
invariably  be  made  up  to  10  c.c.,  so  that  the  volume  of  solution 
in  the  dish  always  amounts  to  50  c.c.  It  is  observed  that  the 
rapidity  with  which  the  turbidity  appears  is,  within  certain  limits, 
proportional  to  the  acetone  content.  H,  W. 

Estimation  of  Urea  in  Urine  by  Direct  Nesslerisation. 

Otto  Folin  and  Guy  E.  Youngburg  (J.  Biol.  Chem.,  1919,  38, 
111 — 112). — The  preparation  of  a  urease  product  is  described,  the 
use  of  which  permits  urea  nitrogen  to  be  determined  directly  by 
Nesslerisation.  J.  C.  D. 

Rapid  Method  for  the  Estimation  of  Urea  in  Urine. 

Jambs  B.  Sumner  [with  Aaron  Bodansky]  (J.  Biol.  Chem 1919, 
38,  57 — 61). — To  1  c.c.  of  urine  in  a  centrifuge  tube  is  added  1  c.c. 
of  a  phosphate  solution  and  urease.  The  reaction  is  assisted  by 
maintaining  the  tube  warm  for  twenty  minutes.  The  proteins  are 
then  removed  bv  potassium  mercury  iodide  and  centrifugalisation, 
and  the  ammonia  estimated  in  an  aliquot  part  of  the  supernatant 
fluid.  The  method  gives  results  which  agree  well  with  those  carried 
out  by  the  aeration  method.  J.  G.  D. 

Estimation  of  Urea  and  Non-Protein  Nitrogen  in  Blood 
and  Tissue  by  Means  of  Nessler  Reagent.  A.  Grigaut  and 
Fr.  Guerin  (./.  Pharm.  Chim.,  1919,  [vii],  19,  233—243, 

281 — 294).— From  1  to  3  c.c.  of  blood,  serum,  etc.,  is  mixed  with 
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2  to  6  c.c.  of  a  suspension  of  1  gram  of  soya-bean  flour  in  100  c.e. 
of  water  containing  0*4  gram  of  sodium  dihydrogen  phosphate ; 
the  mixture  is  kept  at  56°  for  fifteen  minutes,  then  treated  with 
its  own  volume  of  20%  trichloroacetic  acid,  filtered,  and  the 
ammonia  is  estimated  in  the  neutralised  filtrate  by  means  of  Nessler 
reagent;  the  quantity  of  ammonia  found  is  a  measure  of  the  urea 
present.  To  estimate  non-protein  nitrogen,  the  substance  (blood, 
tissue,  etc.)  is  thoroughly  macerated  and  extracted  with  chloro¬ 
form  water,  the  extracts  are  treated  with  trichloroacetic  acid  to 
precipitate  proteins,  and,  after  filtration,  a  portion  of  the  filtrate 
is  digested  with  a  mixture  of  phosphoric  acid,  three  parts,  and 
sulphuric  acid,  one  part,  and  containing  one-fifteenth  of  its  volume 
of  10%  copper  sulphate  solution.  The  ammonia  formed  is  then 
estimated  directly  in  the  neutralised  solution  by  means  of  Nessler 
reagent.  W.  P.  S. 

Analysis  of  Mercury  Fulminate.  A.  Langhans  (Zeitsch. 
anal.  Chem 1918,  57,  401 — 445).— A  method  described  for  the 
estimation  of  mercury  fulminate  depends  on  the  formation  of 
hydroxylamine  when  the  fulminate  is  dissolved  in  12%  hydro¬ 
chloric  acid ;  the  hydroxylamine  is  estimated  by  boiling  the  hydro¬ 
chloric  acid  solution  with  the  addition  of  iron  alum  solution,  and 
then  titrating  the  hot  mixture  with  N /20-permanganate  solution. 
[See,  further,  J.  Sac.  Chem.  2nd 1919,  389a.]  W.  P.  S. 

Tungstic  and  Molybdic  Complexes  as  Precipitants  of 
Organic  Bases.  Luis  Guglialmelli  (Anal.  Soc.  Quim.  Argentina , 

1918,  6,  57 — 64). — Solutions  of  the  sodium  salts  of  the  following 

acids  in  dilute  hydrochloric  acid  were  prepared :  tungstic,  arseno- 
tungstic,  silicotungstic,  phosphotungstic,  molybdic,  arsenomolybdie, 
phosphomolybdic,  arsenotungstomolybdic.  arsenovanadotungstic. 
The  effects  of  these  reagents  on  the  following  organic  bases  in 
dilute  hydrochloric  acid  solution  were  observed  and  tabulated : 
a-  and  ^-naphthyl  amine,  benzidine,  antipyrine,  pyramidone, 
caffeine,  pyridine,  nicotine,  quinoline,  cinchonine,  cocaine, 
auramine.  W.  S.  M. 

A  Reaction  of  Aconitine.  L.  P.  J.  Palet  ( J .  Pharm.  Chim 

1919,  [vii],  19,  295 — 296). — Crystallised  aconitine  yields  a  violet 
coloration  when  heated  with  phosphoric  acid  solution  (D  1*7); 
amorphous  aconitine  gives  a  grey  coloration  with  the  test.  Both 
forms  of  aconitine  give  a  violet  coloration  if  the  phosphoric  acid 
is  mixed  previously  with  4%  of  its  weight  of  sodium  molybdate. 
Aspidospermine  and  veratrine  also  give  a  violet  coloration  under 
these  conditions,  but  the  former  may  be  identified  by  the  action 
of  oxidising  substances  on  it,  and  the  latter  by  means  of  its  reac¬ 
tion  with  mineral  acids.  Other  alkaloids  do  not  give  a  violet 
coloration.  [See,  further,  J.  Soc.  Chem,  Jnd.y  1919,  Julv.] 

W.  P.  8. 


ABSTRACTS  OR  CHEMTCAL  TAPERS. 


II. 


306 


Detection  of  the  Poisons  which  can  be  Extracted  with 
Ether  from  the  Acid  Aqueous  Solution  in  the  Stas-Otto 
Process.  III.  O.  Tunmann  (Apoth.  Zeit .,  1918,  33,  443 — 444, 
447 — 448,  454 — 455;  from  Chem.  Zentr .,  1919,  ii,  42—43.  Com¬ 
pare  A.,  1918,  ii,  139). — Colchicine . — The  residue,  obtained  accord¬ 
ing  to  Stas-Otto,  is  an  amorphous,  brownish-yellow  mass  with  a 
very  bitter  taste.  The  sublimates  are  dull  white  or  yellow  and 
amorphous.  Hydrochloric  and  sulphuric  acids  colour  the  sublimate 
yellow.  The  solution  in  sulphuric  acid  becomes  pale  green,  blue, 
and  violet  on  addition  of  a  little  nitric  acid.  Nitric  acid  gives  a 
violet,  greenish-yellow,  and  yellow  coloration,  which  becomes  red 
on  addition  of  alkali.  Phenol  solution  causes  the  separation  of 
minute  drops  from  the  aqueous  solution  of  the  sublimate.  Ferric 
chloride  imparts  a  dark  green  or  olive-green  colour,  but  only  dis¬ 
solves  the  sublimate  when  warmed,  the  coloration  becoming  more 
intense. 

Caffeine  can  be  immediately  sublimed  from  all  its  pharma¬ 
ceutical  preparations,  and  also  from  blood  or  urine ;  it  is  more 
difficult,  and  often  not  directly  possible,  to  obtain  similar  sublimates 
from  theobromine.  Caffeine  sublimates  consist  of  needles  and 
prisms  with  direct  extinction,  and  six-sided  platelets;  theobromine 
sublimates  never  exhibit  these  large  crystals,  but  are  composed  of 
needles  and  masses  of  small  nodules.  If  the  sublimates  are 
moistened  with  nitric  acid  (5%)  and  a  drop  of  silver  nitrate  solu¬ 
tion  (5%)  is  added,  large,  rounded  nodules,  from  which  fine,  bent 
crystal  threads  project,  are  observed  with  caffeine,  whilst  theo¬ 
bromine  yields  large  sheaves  and  tufts  composed  of  long,  colourless, 
rectangular  rods,  which  have  oblique  extinction  and  polarise 
strongly  in  all  colours.  The  reaction  with  mercuric  chloride  can 
also  be  applied  to  theobromine  ;  the  crystals  of  theobromine  mercuric 
chloride  polarise  in  colours,  generally  have  oblique  extinction,  but 
are  composed  of  small  groups  which  cannot  always  be  recognised 
even  with  a  lens.  Mercuric  chloride  and  gold  chloride  are  not 
suitable  reagents  for  distinguishing  between  caffeine  and  theo¬ 
bromine.  With  bromine-potassium  bromide,  crystals  differing 
from  those  described  by  Fder  (A.,  1917,  ii,  346)  can  be  obtained 
if  the  caffeine  sublimate  is  first  dissolved  in  the  bromine— bromide 
solution  and  hydrochloric  acid  is  carefully  added ;  in  addition  to 
a  few  needles  (10 — 20  fx),  single,  yellow  crystals  separate,  round 
which  prisms  gradually  group  themselves.  All  the  crystals  are 
more  or  less  colourless  after  an  hour.  Under  these  conditions, 
theobromine  does  not  give  a  precipitate.  When  caffeine  or  theo¬ 
bromine  sublimates  are  treated  with  hydriodic  acid  and  the  solu¬ 
tions  warmed  until  gas  commences  to  be  evolved,  a  portion  of  the 
bases  collects  in  black  lumps,  whilst  the  remainder  passes  into  solu¬ 
tion;  small,  blackish-brown  rhombs  and  four-sided  plate's  separate 
from  the  caffeine  solution,  which  appear  red  between  crossed 
Nicols,  show  very  faint  pleochroism,  and  finally  unite  to  irregular 
masses.  From  the  theobromine  solution,  much  larger,  flat,  four¬ 
sided  or  rhombic  platelets  crystallise,  which  show  unusually  marked 
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pleochroism  and,  generally,  oblique  extinction.  Caffeine  and  theo¬ 
bromine  are  most  readily  distinguished  by  means  of  nitric  acid. 
If  the  sublimates  are  warmed  with  concentrated  nitric  acid  until 
a  colourless  rim  is  formed,  caffeine  nitrate  separates  in  the  same 
form  as  by  sublimation  or  can  be  identified  as  chloralcaffeine,  whilst 
the  theobromine  nitrate  appears  in  short,  thick  crystals  and  rhombs 
which  grow  to  masses  and  rosettes.  The  murexide  test  can  readily 
be  performed  on  an  object-glass,  and  the  results  are  conclusive  with 
20  fxg.j  and  probably  with  less. 

Mercuric  Chloride. — To  avoid  confusion  with  the  members  proper 
of  this  group,  the  following  reactions  for  mercury  may  be  per¬ 
formed  with  the  sublimates.  Zinc  chloroiodide  gives  a  pale  red 
colour  at  the  edges,  and  the  precipitate  is  soluble  in  an  excess  of  the 
reagent.  Hydriodic  acid  gives  a  brownish-red  precipitate  at  the 
rim,  which  is  immediately  soluble  in  excess  of  the  reagent.  Nitric 
acid  yields  a  colourless  solution  which,  on  evaporation,  deposits  long 
prisms  of  mercuric  chloride.  Identification  of  mercuric  chloride 
is  confirmed  by  the  following  tests :  Precipitation  of  the  iodide 
from  iodine  solutions  by  means  of  copper  sulphate,  precipitation 
of  the  oxide  by  alkali,  amalgamation  with  copper  wires  under  a 
coverslip,  distillation,  and  conversion  of  the  distilled  mercury  into 
the  iodide.  H.  W. 

Use  of  Certain  Reagents  for  the  Detection  of  Emetine 
in  Human  Urine.  Ch,  Mattei  ( Compt .  rend .  Soc.  Biol. t  1918, 
81,  315- — 317;  from  Chenit  Zentr .,  1919,  ii,  326). — The  sensitive¬ 
ness  of  a  number  of  reagents  has  been  determined,  using  emetine 
solutions  of  known  content.  Tancret's  reagent  gives  a  perceptible 
turbidity  with  0*0000125  gram  emetine  hydrochloride  in  5  c.c., 
Mayer-Valser’s  reagent  with  0*000025  gram  in  5  c.c.,  DragendorfFs 
and  Bouchardat’s  reagents  with  0*00005  gram  in  5  c.c.  Calcium 
chloride  and  hydrochloric  acid  give  a  distinct  coloration  with 
0*0002  gram  in  5  c.c.  Froehde’s  reagent  is  also  very  sensitive. 

H.  W. 

Detection  of  Nicotine.  O,  Tunmann  (Apoth.  Zeit 1918,  33, 
485 — 486;  from  Chem.  Zentr. ,  1919,  ii,  227). — A  few  crystals  of 
^dimethyl aminobenzaldehyde  are  dissolved  in  a  drop  of  fuming 
hydrochloric  acid  on  an  object-glass  and  brought  into  contact  with 
a  drop  of  an  aqueous  solution  of  nicotine.  A  pink,  and  then  a 
reddish-violet,  zone  is  formed  at  the  line  of  contact,  and  the  whole 
liquid  becomes  reddish-violet.  The  coloration  increases  in  intensity 
and  is  permanent  for  ten  to  twenty-four  hours.  Under  similar 
conditions,  coniine,  pyridine,  and  acetone  do  not  yield  colorations. 
Coniine,  pyridine,  and  the  other  alkaloids  do  not  influence  the 
reaction.  Aniline,  in  not  too  dilute  solution,  gives  a  red  coloration, 
but  crystals  of  the  dye  immediately  separate.  The  reaction  affords 
the  most  sensitive  test  for  nicotine  without  using  a  microscope,  and 
occurs  within  a  minute  with  0*2  mg.  of  the  alkaloid.  The  presence 
of  nicotine  in  cigar  smoke  is  easily  demonstrated  in  this  manner. 
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The  most  sensitive  microchemical  reagent  is  a  cold  saturated 
solution  of  picric  acid  to  which  10%  of  concentrated  hydrochloric 
acid  has  been  added.  A  yellow,  amorphous  precipitate,  from 
which  crystals  separate  in  a  few  seconds,  which  is  recognisable  with 
the  naked  eye,  is  obtained  with  10  fxg.  nicotine.  With  5  jag.  of 
the  alkaloid,  the  precipitate  is  not  formed,  but  the  same  crystals 
appear,  generally,  however,  in  indistinct,  feathery  forms,  but 
always  of  the  same  magnitude  and  arranged  in  groups.  The 
latter  can  generally  be  recognised  by  the  eye,  invariably  with  a 
lens.  The  limit  of  sensitiveness  (in  two  to  three  minutes)  is  3^tg. 
The  prismatic  crystals  shine  yellow  and  green  between  crossed 
Nicols,  and  generally  have  oblique  extinction.  Aniline,  coniine, 
and  dilute  pyridine  do  not  yield  crystals.  Pure  pyridine  gives 
similar  crystals,  but  not  the  preliminary  amorphous  precipitate. 

H.  W. 

Identification  of  Bilirubin.  E.  Klaften  (Wien,  klin .  Woch 
1918,  31,  1018;  from  Chem.  Zentr.,  1919,  ii,  152). — Methylene- 
blue  solution  (1%,  five  drops)  is  added  to  the  urine  (5  c.c.),  giving 
an  emerald-green  coloration,  which  disappears  on  addition  of 
two  to  three  drops  of  potassium  permanganate  solution  (1%)  and 
is  replaced  by  an  intense  blue  colour.  The  reaction  is  character¬ 
istic  of  bile  pigments,  and  depends  on  their  ready  decomposition 
by  potassium  permanganate,  whereby  the  yellow  components  are 
removed  from  the  mixture  of  dyes.  H.  W. 

A  System  of  Blood  Analysis.  Otto  Eolin  and  Hsien  Wu 
(/.  Biol.  Chem.,  1919,  38,  81 — 110). — An  attempt  to  combine  a 
number  of  different  analytical  procedures  into  a  compact  system 
of  blood  analysis  so  that  estimations  of  non-protein  nitrogen,  urea, 
creatinine,  creatine,  uric  acid,  and  sugar  may  be  carried  out  on 
10  c.c.  of  blood.  The  pivotal  point  is  the  preparation  of  a  satis¬ 
factory  protein-free  filtrate  from  the  blood.  Eor  this  purpose, 
tungstic  acid  was  found  highly  satisfactory,  less  than  1  gram  being 
sufficient  to  remove  the  proteins  of  10  c.c.  of  blood.  The  separ¬ 
ation  is  rapid  and  does  not  involve  any  loss  of  the  substances  which 
it  is  desired  to  estimate.  In  this  filtrate,  total  non-protein  nitrogen 
is  determined  by  a  slight  modification  of  the  direct  Nesslerisation 
method  (A.,  1916,  ii,  573).  Sugar  is  estimated  by  the  reduction 
of  an  alkaline  copper  tartrate  solution,  followed  by  the  measure¬ 
ment  of  the  depth  of  colour  produced  with  JFolin’s  phenol  reagent 
(A.,  1912,  ii,  1012).  The  results  indicate  that  this  method  is  the 
most  accurate  of  any  proposed  for  the  estimation  of  blood  sugar. 

J.  C.  D. 
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Optical  Properties  of  Magnesium  Platinocyanide.  P. 

Gaubert  (Bull.  Soc.  franc.  Min.,  1917,  40,  177 — 182;  from  Chem. 
Zentr.,  1919,  i,  509). — The  author  h  as  redetermined  the  optical 
constants  of  magnesium  platinocyanide,  MgPtCy4,7H20,  since  the 
data  recorded  in  the  literature  are  discordant.  The  following 
indices  of  refraction  are  found  for  the  usual  lines:  #(687)  —  1 '5546, 
Cr(653)  =  1*5585,  #(589)  - 1*5608,  B(b2 7)  =  1*57.  H.  W. 

The  Modifications  Produced  in  the  Spark  Spectra  of 
Different*  Metals  by  the  Surrounding  Medium.  Bouchetal 
de  la  Roche  (Bull.  Soc.  chim .,  1919,  [ivj,  25,  305 — 309). — Spark 
spectra  between  metallic  electrodes  in  oxygen  or  oxidising  gases, 
such  as  carbon  dioxide  or  nitrous  oxide,  are  similar  to  those 
obtained  in  air  and  undergo  the  same  change  when  a  self-induction 
coil  is  introduced  into'  the  circuit.  The  spectra  in  reducing  gases, 
such  as  hydrogen,  illuminating  gas,  etc.,  are  different,  being  very 
poor  in  rays,  and  if  the  self-induction  coil  is  introduced,  the  metallic 
spectrum  is  still  further  enfeebled.  This  phenomenon  varies  in 
intensity  with  the  metals  examined,  and  the  author  gives  the 
principal  rays  which  persist  in  a  number  of  metallic  spectra  in 
hydrogen  or  hydrocarbons.  W.  G. 

Series  Spectrum  of  Helium.  A.  Lande  ( Physical .  Zeitsch 
1919,  20,  228 — -234). — A  mathematical  paper  in  which  relation¬ 
ships  between  the  structure  of  the  helium  spectrum  and  the  series 
spectra  are  discussed.  J.  P.  S. 

Regularities  in  the  Spectra  of  Lead  and  Tin.  It.  V. 

Zumstein  (Trans.  Boy.  Soc.  Canada ,  1918,  [iii],  12,  III,  59 — 63). 

- — An  examination  of  the  lead  spectrum  shows  that  there  are  five 
series  of  three  lines,  the  corresponding  members  of  which  have 
constant  frequency  difference,  the  heads  of  these  series  being  the 
lines  7229*30,  4057-97,  3683-60,  3639*71,  and  2833*17.  Similarly, 
tin  shows  five  groups  of  three  lines  each  with  constant  frequency 
difference,  the  heads  of  each  group  being  the  lines  3801‘16,  3175*12, 
3009-24,  2863-41,  and  2840'06.  W.  Gf. 

New  Lines  in  the  Extreme  Ultra-violet  of  certain  Metals. 

D.  S.  Ainslie  and  D.  S.  Puller  ( Trans .  Roy.  Soc .  Canada ,  1918, 
[iii],  12,  III,  65 — -78). — The  vacuum  arc  spectra  of  lead,  tin,  iron, 
nickel,  cobalt,  thallium,  copper,  aluminium,  zinc,  and  carbon  have 
been  studied  from  A  2400  to  A 1400.  The  vacuum  arc  spectra 
obtained  for  copper,  zinc,  and  aluminium  were  found  to  correspond 
with  the  results  obtained  for  the  spark  spectra.  The  results 
obtained  for  tin,  lead,  and  thallium  between  A  2400  and  A 1800 
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agree  fairly  well  with  those  obtained  by  Saunders  (compare  A  sir. 
Flips.  J 1913,  43,  234).  Several  new  lines  between  A 1800  and 
A  1400  were  observed  and  measured.  W.  G. 

Arc  Spectrum  ol  Scandium,  Sir  William  Crookes  ( Proc . 
Roy.  Soc .,  1919,  [d],  95,438 — 439).— The  arc  spectrum  of  scandium 
from  wiikite  has  been  photographed  and  the  lines  measured.  The 
arc  was  produced  between  poles  made  by  compressing  a  mixture  of 
silver  powder  and  scandium  oxide.  On  the  same  plate,  photo¬ 
graphs  were  obtained  of  (i)  iron,  (ii)  scandium  and  silver,  and 
(iii)  silver.  In  this  way  the  silver  lines  were  eliminated  and  the 
wave-length  of  the  scandium  lines  deduced  from  the  iron  lines,  A 
table  is  given  containing  101  lines  between  A  2420*025  and  A6305  7. 
A  photograph  of  the  spectrum  is  reproduced  in  the  paper. 

J.  F.  S. 

The  Constitution  of  the  Atom  and  the  Properties  of  Band 
Spectra.  H.  Deslandres  (Compt.  rend 1919,  168,  1179 — 1185). 
— Based  on  the  formula 

v  =  ±/(^2p2)(?«  +  a)2/  2  +  B(n  +  /3)-/2  --  C(p  -f  yfj  2  ±  K 

(compare  this  vol.,  ii,  206),  the  author  indicates  a  new  method  for 
classifying  band  spectra.  W.  G. 

The  Absorption  Spectra  of  the  Nitric  Esters  of  Glycerol. 

Harry  Hep  worth  (T.,  1919,  115,  840 — 847). 

Researches  on  Pasteur’s  Principle.  F.  M.  Jaeger  (Bee. 
trav.  chim 1919,  38,  171 — 316). — This  paper  contains  a  full, 
detailed  account  of  the  author  s  crystallographic  and  optical 
researches  on  those  complex  metallic  salts  which  can  be  separated 
into  d-  and  ^-optically  active  isom Grides  (compare  A.,  1915,  i,  867  ; 
ii,  399;  1918,  i,  3,  7 ;  this  vol.,  i,  5,  8,  252).  The  salts  described 
fall  into  three  groups:  (1)  complex  salts  of  tervalent  chromium, 
cobalt,  and  rhodium  with  three  molecules  of  ethyleuediamine ; 
(2)  complex  salts  of  iron,  chromium,  cobalt,  rhodium,  and  iridium 
with  three  radicles  of  oxalic  acid;  (3)  analogous  salts  of  iron, 
chromium,  and  rhodium  with  three  radicles  of  malouic  acid.  The 
existence  of  geometrical  enantiomorphism  in  these  salts  is  explained 
by  Werner’s  octahedral  distribution  of  the  three  similar  bivalent 
radicles  about  the  central  metallic  atom,  and  it  is  pointed  out  that, 
although  the  optically  active  molecules  arc  dissymmetrical,  they 
are  not  asymmetrical,  but  contain  certain  elements  of  symmetry, 
among  others  a  three-fold  axis,  which  sometimes  also  appears  in 
the  actual  crystals.  The  optical  rotatory  power  of  these  salts  is 
often  extremely  high.  There  appears  to  be  no  direct  connexion 
between  the  optical  rotation  and  the  appearance  of  enantio- 
morphous  hemihedral  forms  on  the  crystals.  These  forms  usually 
appear  in  the  derivatives  of  oxalic  and  malouic  acids,  but  rarely  in 
those  of  ethyleuediamine.  It  is  concluded  that  the  magnitude  and 
the  intensity  of  the  rotatory  power  of  the  dissymmetrical  molecules 
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are  not  dependent  on  chemical  contrast  among  the  substituents 
distributed  around  the  central  metallic  atom,  but  that  the  appear¬ 
ance  of  enantiomorphous  hemihedral  forms  is  favoured  by  such 
contrast.  E.  H.  R. 

The  Phenomena  of  Luminescence  accompanying  the 
Oxidation  of  Potassium  or  Sodium.  G.  Reboul  ( Compt .  rend,, 
1919,  168,  1195 — 1196). — The  author  finds  that  the  presence  of 
moisture  is  essential  to  the  luminescence,  which  really  accompanies 
the  formation  of  the  hydroxides  of  the  metals  from  the  oxide. 

W.  G. 

Cause  of  the  Sensitiveness  of  Chemical  Compounds  to 

Light.  Jon.  Plotnikow  ( Chem .  Zeit.,  1919,  43,  321 —  323, 
337 — 338). — A  theoretical  paper  in  which  it  is  shown  that  photo¬ 
chemical  reactions  take  place  according  to  the  schemes:  (i)  acids, 
R-COoH  — >  RH-l-CU;  (ii)  aldehydes,  R-COH  — >  RH  +  CO; 
(lii)  alcohols,  R’CH+OH  — >  RH  +  CO  +  H2;  (iv)  ketones, 
R’CO'R/  — ->■  R‘R/  +  CO;  (v)  diazo-compounds,  RNAH  — ■> 
R'R/  +  N1>.  The  illumination  of  a  double  bond  leads  either  to  the 
production  of  a  stereoisorneride  or  an  intramolecular  change  or  the 
formation  of  a  saturated  closed  ring  system.  Light  has  the 
tendency  to  convert  un saturated  systems  or  compounds  into  systems 
stable  to  light.  The  production  of  stereoisomerides  or  intramole¬ 
cular  changes  is  to  be  regarded  as  the  first  intermediate  stage  of 
the  action  of  light.  Systematic  photolysis  and  careful  choice  of  the 
source  of  light  will  effect  the  above-named  changes  in  all  aliphatic 
compounds  of  the  types  mentioned.  In  these  changes  energy  may 
be  either  absorbed  or  evolved.  If  there  is  no  possibility  of  the 
formation  of  a  more  saturated  or  less  saturated  system,  then  a 
photo-equilibrium  is  set  up  which  may  be  displaced  in  either  direc¬ 
tion  by  varying  the  wave-length  of  the  light.  The  photochemical 
and  photocatalytic  properties  of  the  elements  are  periodic  func¬ 
tions  of  their  atomic  weights.  J.  F.  S. 

Limiting  Absorption  Frequencies  of  Rontgen  Rays  by 
the  Heavier  Elements  particularly  the  Rare  Earths. 

Manne  Siegbahn  and  Env.  Jons  son  ( Phymkal,  Zeitsch 1919,  20, 
251 — 256). — The  limiting  absorption  frequency  is  absolutely 
characteristic  of  a  chemical  clement,  and  therefore  serves  to  identify 
and  establish  the  purity  of  any  given  element.  The  present  work 
was  undertaken  with  the  object  of  measuring  this  factor  in  the 
case  of  the  rare  earth  metals.  Various  methods  were  available,  but 
for  various  reasons  were  unsuitable;  the  methods  due  to  de  Broglie 
(A.,  1916,  ii,  509)  and  Wagner  ( Bayr .  A  had,  d.  IF iss . ,  March, 
1916)  are  associated  with  a  fundamental  error  due  to  the  penetra¬ 
tion  of  the  Rontgen  rays  into  the  crystals,  whereby  the  reflection 
occurs  deep  in  the  crystal.  The  authors  have  developed  a  modifica¬ 
tion  of  this  method.  The  light  passes  through  a  thick  lead  slit 
at  the  back  of  which  the  element  in  any  of  its  compounds  is  placed  ; 
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thence  the  rays  pass  to  a  rock  salt  or  calcite  crystal  2  nun.  thick, 
and  are  there  reflected  through  a  second  slit  which  is  fitted  with 
gold  edges,  and  thence  through  a  third  slit  to  the  photographic 
plate.  The  apparatus  is  fitted  up  in  a  lead-lined  cast-iron  chamber. 
The  Rontgen  rays  were  produced  from  a  glowing  cathode  tube. 
Measurements  were  made  with  the  elements  of  atomic  numbers 
48 — 67,  78— 83,  90,  and  92.  The  following  values  were  obtained; 
the  atomic  number  is  bracketed  in  each  case:  Cd  (48),  A  =  1*470; 
Sn  (50),  A  =  1*537 ;  Te  (52),  A  =  l*606;  I  (53),  A  =  L641;  Cs  (55), 
A  =  1*706 ;  Ba  (56),  A  =  1'739;  La  (57),  A  =  1’772;  Ce  (58),  A  =  l-807; 
Pr  (59),  A  =  1*843 ;  Nd  (60),  *  =  1*87 8;  Sa  (62),  a  =  1*948;  Eu  (63), 

A  =  1*983 ;  Gd  (64),  A  =  2-018;  Dy  (66),  A  =  2*088;  Ho  (67), 

A  =  2*125 ;  Pt  (78),  a  =  2*518;  Au  (79),  *  =  2-561;  Hg  (80), 

A  =  2-601;  TT  (81),  A=2’647;  Pb  (82),  A  =  2'687;  Bi  (83), 

A  =  2*725;  Th  (90),  A  =  2-979;  and  U  (92),  A  =  3'089.  The  wave¬ 
lengths  are  all  given  in  Angstrom  units.  The  results  are  compared 
with  those  of  de  Broglie  (loc.  cit.)>  Wagner  (Joe.  cit .),  and  Blake 
and  Duane  (. Rhys .  Rev 1917).  J.  F.  S. 

The  Relation  between  the  L-Series  of  X-Ray  Spectra 
and  the  Atomic  Weight.  F.  Kirchof  (. Fhysikal .  Zeitsch .,  1919, 
20,  211—214). — The  product  of  the  X-wave-length  into  the  square 
of  the  integer  nearest  approaching  half  the  atomic  weight  (called 
Rutherford’s  ordinal  number)  is  approximately  a  constant,  equal 
to  12,550,  for  the  elements  from  zinc  to  uranium.  F.  S. 

The  Radioactivity  of  the  Natural  Gases  of  Canada. 

John  Satteely  and  J.  C.  McLennan  (Trans.  Roy.  Soc.  Canada , 
1918,  [iii],  12,  III,  153—160). — The  authors  have  measured  the 
amount  of  radium  emanation  per  litre  of  gas  and  the  helium  and 
nitrogen  content  of  a  considerable  number  of  natural  gases  of 
Canada.  The  results  show  that  there  is  no  direct  relationship 
between  the  radioactivity  and  either  the  helium  or  the  nitrogen 
content,  but  that  helium  and  nitrogen  usually  vary  together. 

W.  G. 

The  Radioactivity  of  Rubidium.  Otto  Hahn  and  Martin 

Rotiienbach  (Fhysikal.  Zeitsch .,  1919,  20,  194 — 202). — The 

/3-activity  of  rubidium  preparations  of  various  ages  since  prepara¬ 
tion  show  no  variation  such  as  is  to  be  expected  if  the  /3-rays  arose 
from  a  relatively  short-lived  isotope  of  rubidium,  and  cannot  be 
separated  or  affected  by  chemical  purification.  The  radioactivity 
appears  to  be  an  atomic  property  of  rubidium.  The  radiation  from 
a  plate  25  cm.  in  diameter,  covered  uniformly  with  the  rubidium 
preparation,  was  compared  with  that  of  uranium  from  a  similar 
surface  of  uranium  oxide  of  about  0*5  mg.  per  cm.2,  a-rays  being 
absorbed  by  passage  through  0*01  mm.  of  aluminium  foil.  The 
soft  /3-rays  of  uranium-Xj,  after  subtracting  the  effect  due  to  the 
penetrating  /3-rays  of  uranium~X2,  were  half  absorbed  in  O’ 015  mm. 
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of  aluminium  (jiAl  =  463[cm.]“1).  The  0-rays  of  rubidium  were 
exponentially  absorbed,  showing  that  they  were  homogeneous  as 
regards  velocity  and  penetrating  power,  being  half-absorbed  by 
0'020  to  0*0225  mm,  of  aluminium  (y.Al  =  347 — SOSfcm.]"1),  and  are 
therefore  somewhat  the  more  penetrating.  The  soft  /3-rays  given 
by  radium  itself  have  an  absorption  coefficient  of  312(cm.)_1  in 
aluminium.  The  velocity  of  the  rubidium  rays,  estimated  from 
their  absorption  coefficient,  is  58  to  60%  of  that  of  light. 

Under  the  conditions  described,  12’ 6  grams  of  rubidium  sulphate 
spread  over  500  cm.2,  compared  with  a  similar  surface  of  0’28  gram 
of  uranium  oxide,  gave  an  activity  per  gram  of  rubidium  salt 
1/ 184th  of  that  per  gram  of  uranium  oxide  (total  /3-rays). 
Referred  to  the  metals,  the  ratio  is  1 : 139,  and  subtracting  for  the 
effect  of  the  hard  /3-rays  of  uranium- X2,  the  ratio  is  1:32.  By 
using  less  and  less  rubidium  salt  and  extrapolating  to  a  film  of  zero 
thickness,  the  ratio  is  further  increased  in  favour  of  the  rubidium 
to  1 :15,  to  an  accuracy  of  20%.  That  is,  the  /3-activity  of  rubidium 
is  1/1 5th  of  that  due  to  uranium-Xi  in  the  same  weight  of 
uranium,  absorption  in  the  material  being  corrected  for.  For 
thorium,  the  ratio  is  probably  1  /  10th,  comparing  similar  0-rays. 

Applying  the  law  of  radioactive  change,  the  product  of  rubidium 
should  be  an  isotope  of  strontium,  and  of  potassium  an  isotope  of 
calcium.  The  investigation  of  the  atomic  weight  of  calcium  derived 
from  potash  felspar,  containing  only  small  amounts  of  calcium,  is 
suggested,  as  if  the  calcium  is  a  product  of  the  potassium,  its  atomic 
weight  should  be  about  a  unit  less  than  the  accepted  value.  The 
period  of  half-change  of  rubidium,  calculated  from  the  ratio  of  its 
0-activity  to  that  of  uranium-X1,  is  about  1011  years,  and  for 
potassium  probably  three  times  as  great.  If  the  age  of  the  oldest 
felspars  is  taken  as  10n  years,  only  O’ 17%  of  the  potassium  should 
have  changed  into  calcium.  The  period  of  potassium,  however,  may 
be  as  great  as  seven  times  that  of  rubidium,  and  it  is  doubtful  if  the 
expected  difference  of  atomic  weight  would  be  detectable. 
Similarly  for  the  possible  case  of  caesium  transforming  itself  into 
barium,  though  no  0-activity  of  caesium  has  been  detected,  an 
examination  of  the  caesium  mineral  pollux  is  suggested.  F.  S. 

Is  the  Electrical  Conductivity  of  the  Elements  Con¬ 
ditioned  by  the  Presence  of  Isotopes  ?  F.  H.  Loring  (Chem. 
News,  1919,  119,  14 — 16). — Assuming  that  those  elements  the 
atomic  weights  of  which  are  not  whole  numbers  are  mixtures  of 
two  isotopes  the  atomic  weights  of  which  are  whole  numbers,  it  is 
suggested  that  the  proportions  of  the  two  isotopes  in  the  element 
may  determine  its  electrical  conductivity.  It  is  further  suggested 
that  in  those  elements  having  a  high  conductivity  there  may  be  a 
greater  proportion  of  the  isotope  of  lower  atomic  weight,  whilst  in 
the  non-conducting  elements  the  proportions  may  be  reversed. 
This  idea  is  developed  in  a  table,  in  which,  for  a  number  of  con¬ 
ducting  and  non-conducting;  elements,  the  atomic  weights  and 
proportions  of  hypothetical  isotopes  are  given.  E.  H.  R. 
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New  Process  for  Measuring  the  Specific  Inductive  Power 
of  Liquids.  Felix  Michaud  and  Aiimed  Ballou l  (Ann.  Physique , 
1919,  [ix],  11,  295 — 322). — The  apparatus  consists  of  a  cylindrical 
condenser  with  a  vertical  axis,  between  the  armatures  of  which  the 
liquid  rises  under  the  action  of  the  electric  field,  this  rise  being 
shown  by  a  lowering  of  the  level  of  the  liquid  in  a  lateral  glass 
tube.  The  specific  inductive  powers  of  benzene,  vaselin,  cyclo - 
hexane,  and  turpentine  were  measured  by  this  method,  the  results 
for  benzene  being  2*28  and  for  rye/ohexane  1*87.  Solutions  of 
phenol  in  benzene  were  also  examined,  and  it  was  found  that  the 
dielectric  constant  reaches  a  maximum  at  a  concentration  of  11% 
of  phenol.  With  mixtures,  the  phenomenon  of  “electro-osmosis” 
may  occur,  and  it  is  proposed  to  study  this  in  detail.  The 
apparatus,  slightly  modified,  may  be  used  as  an  electrometer. 

W.  G. 

Characteristics  of  the  Spark  Discharge  and  its  Effect 
in  Igniting  Explosive  Mixtures.  Clifford  C.  Paterson  and 
Norman  Campbell  ( Proc .  Physical  Soc.  London ,  1919,  31, 

168 — 228). — The  object  of  the  work  described  in  the  paper  was  to 
determine  the  relationship  between  the  electrical  characteristics  of 
a  spark  discharge  and  its  power  of  igniting  explosive  mixtures.  An 
attempt  was  made  to  produce  a  form  of  discharge  in  which  the 
current  and  the  duration  of  the  discharge  could  be  controlled  and 
varied.  This  failed;  the  discharges  obtained  always  consisted  of  a 
discontinuous  series  of  individual  sparks,  each  of  which  lasted  for 
a  time  which  could  not  be  subdivided.  Quantitative  measurements 
show  that  each  of  these  individual  sparks  consists  in  the  passage  of 
a  definite  quantity  of  electricity,  Q,  across  the  gap,  and  represents 
the  discharge  of  a  condenser  of  definite  capacity  previously  charged 
to'  the  spark  potential  of  the  gap.  The  maximum  duration  of  a 
spark  is  of  the  order  0*00005  second,  but  there  is  reason  to  believe 
that  the  actual  value  is  considerably  less  than  this  figure.  It  was 
found  impossible  to  obtain  a  discharge  which  was  continuous,  except 
when  it  took  the  form  of  an  arc  or  a  brush.  The  sparks  obtained 
from  an  induction  coil  are  of  the  same  type  as  those  obtained  from 
a  condenser.  It  is  therefore  suggested  that  the  quantity  Q, 
together  with  the  form  of  the  spark  gap,  may  be  sufficient  to  define 
the  nature  of  the  spark  and  to  determine  its  igniting  power.  It 
is  shown  that  discharges  which  consist  of  a  series  of  similar  sparks 
have  the  same  igniting  power  as  a  single  spark  of  the  same 
character;  that  is  to  say  that  the  ignition,  if  it  occurs  at  all,  occurs 
at  the  first  spark.  Working  with  mixtures  of  petrol  and  air,  it  is 
shown  that  the  igniting  power  of  a  spark  increases  with  both  the 
capacity  discharging  and  the  spark  potential,  but  varies  much  more 
rapidly  with  the  latter  factor.  The  energy  required  for  ignition 
decreases  rapidly  as  the  spark  potential  increases,  and  there  is  no 
indication  that,  if  the  spark  potential  were  sufficiently  increased, 
the  energy  required  for  ignition  might  not  be  reduced  greatly 
beyond  the  measured  limit,  namely,  0‘0004  joule.  Other  things 
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being  equal,  electrodes  with  small  radius  of  curvature  have  greater 
igniting  power ;  the  metal  of  which  the  electrodes  is  made  is  of  no 
importance  from  the  point  of  view  of  ignition.  J.  F.  S. 

The  State  of  Super-conductivity  in  Metals.  C.  A. 

Crommelin  ( Ghein .  W eekblad ,  1919,  16,  640 — 669).— A  lectui*e 
delivered  before  the  Natuurkundig  Gezelschap  in  Leiden.  Special 
reference  is  made  to  the  work  of  Kamerlingh  Onnes.  W.  S,  M. 

Electromotive  Activity  of  Garbon  Monoxide.  II.  K.  A. 

Hofmann  and  B.  Wurthmann  ( Ber 1919,  52,  [B]}  1185 — 1194). — 
It  has  been  previously  shown  (this  vol.,  ii,  8)  that  the  oxidation 
energy  of  carbon  monoxide  at  the  ordinary  temperature  can  be 
largely  converted  into  electrical  energy  when  the  carbon  monoxide 
is  oxidised  at  a  copper  electrode  wetted  with  alkali  hydroxide  solu¬ 
tion  which  is  connected  with  a  copper  or  platinum-air  electrode. 
It  is  now  shown  that,  in  contrast  to  hydrogen,  the  activity  of  carbon 
monoxide  is  012  volt  greater  at  a  copper  than  at  a  hydrogen  elec¬ 
trode,  and,  further,  that  the  potential  developed  by  the  oxidation 
of  carbon  monoxide  is  greater  than  that  developed  from  hydrogen 
by  0*3  to  0*08  volt.  A  copper  electrode  is  particularly  useful  in 
the  utilisation  of  air  in  the  carbon  monoxide  cell,  since  it  forms  a 
primary  oxide  with  the  oxygen  the  oxidative  power  of  which  is 
more  than  0*2  volt  greater  than  that  of  cupric  oxide. 

The  potentials  of  the  following  cells  are  recorded,  the  electrolyte 
being  15%  pure  potassium  hydroxide  solution  in  every  case:  H2|Pt, 
electrolyte,  HgO  j  Hg,  0*93  volt  at  22°  ;  CO  |  Pt,  electrolyte, 
HgO|Hg,  0*91  volt  ;  CO  |  coppered  carbon,  electrolyte,  HgO|Hg, 
0*96  volt  at  17—18°  ;  CO  |  coppered  carbon,  electrolyte,  Pb]air, 
1*17  volt  at  14°  ;  CO  |  platinised  carbon,  electrolyte,  Pt  jair,  1*05  volt 
at  18°;  CQ]Cu,  electrolyte,  copper  oxide  |  air,  0*95 — 0*99  volt  at 
20°;  CO  I  platinised  platinum,  electrolyte,  copper  oxide  j  air,  0*91 
volt  at  1 8°;  Ho |  platinised  platinum,  electrolyte,  copper  oxide]  air, 
0*958  volt  at  18*3°.  '  H.  W. 

Methods  of  Measuring  Electric  Cataphoresis.  The. 

Svedberg  and  Hugo  Andersson  (Kollo id  Zeitsch 1919,  24, 
156 — 165). — The  various  methods  which  have  been  used  for  measur¬ 
ing  the  migration  velocity  of  colloidal  particles  in  an  electric  field 
are  critically  discussed  and  their  errors  enumerated.  It  is  held 
that  none  of  the  methods  hitherto  described  is  entirely  satisfactory, 
although  that  due  to  Linder  and  Picton  (T.,  1897,  71,  568)  is 
usable  in  some  circumstances.  The  authors  describe  the  construc¬ 
tion  of  a  small  vessel  in  which  microscopic  cataphoresis  experiments 
may  be  carried  out  with  either  direct  or  alternating  current.  A 
photomicrograpliic  method  is  described  by  which  cataphoresis  may 
be  measured  by  means  of  a  direct  current  flowing  for  very  short 
periods.  A  microscopic  method  is  also  described  in  which  altern¬ 
ating  current  is  used.  A  comparison  of  the  results  obtained  by 
these  methods  show's  that  the  latter  is  more  exact  and  gives  values 
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which  more  nearly  agree  with  the  theoretical  values  than  the 
former.  J.  F.  S. 

Some  Determinations  of  the  Heat  Conductivity  of 
Selenium.  Edna  D.  Sayce  (/.  Proc.  Boy.  Soc .  N.S.  Wales ,  1917, 
51,  356 — 363). — It  was  found  that  the  thermal  conductivity  of 
selenium  varied  over  a  wide  range,  and  wTas  affected  by  the  condi¬ 
tions  which  influence  its  electrical  conductivity,  and  in  the  same 
direction,  but  in  general  to  a  slighter  extent.  The  thermal  con¬ 
ductivity  of  vitreous  selenium  at  25°  was  found  to  lie  between 
0*000293  and  0*000328.  That  of  crystalline  selenium  at  25°  varied 
from  0*00070  to  0*00183.  The  values  for  the  crystalline  form 
increased  in  general  with  the  temperature  of  preparation,  but 
diminished  with  age.  In  all  the  cases  examined,  the  temperature- 
coefficient  was  positive.  All  measurements  were  made  with  the 
selenium  in  darkness.  W.  G . 

The  Determination  of  the  Melting  Points  of  Fats  and 
Similar  Substances  by  Means  of  the  1 1  Ascension  ,f  Method. 

D.  J.  de  Jong  (Pharrn .  W  eekblad,  1919,  56,  925 — 931). — A  short 
column  of  fat  is  allowed  to  solidify  for  twenty-four  hours  in  a 
narrow  glass  tube  open  at  both  ends.  The  tube  is  placed  vertically 
in  water  or  glycerol  so'  that  the  top  of  the  fat  column  is  below  the 
level  of  the  liquid.  The  temperature  of  the  bath  is  raised  slowly 
until  the  melting  point  is  reached,  at  which  temperature  the  column 
of  fat  begins  to  rise  in  the  tube.  Constant  results  were  obtained 
when  a  thin-walled  tube  of  1  mm.  internal  diameter  was  used  with 
a  fat  column  1  cm.  long  placed  1  cm.  below  the  surface  of  the 
water.  W.  S.  M. 

The  Freezing  Point  of  Solutions  with  Special  Reference 
to  Solutions  Containing  Several  Solutes.  Charles  Edward 
Fa ws itt  (T.,  1919,  115,  790—801). 

Cryoscopy  in  Acetylene  Tetrabromide.  R.  Lespieau  ( Ccm'pt . 
rend.,  1919,  169,  31 — 32). — Using  benzene,  chloroform,  carbon 
tetrachloride,  and  ethyl  ether  as  solutes,  the  author  finds  that  the 
cryoscopic  constant  of  acetylene  tetrabromide,  in.  p.  0 — 0*13°,  is 
217,  and  that  it  varies  but  little  with  the  nature  of  the  dissolved 
substance  or  the  concentration  providing  that  the  solution  remains 
dilute.  W.  G. 

Variation  of  the  Vapour  Pressure  with  the  Temperature. 

C.  Emilio  Caiibonelli  ( Gazzetta ,  1919,  49,  i,  151 — 153).- — If  0 
denotes  the  absolute  critical  temperature  of  any  liquid,  n r  its  critical 
pressure,  and  f  its  vapour  pressure  at  a  temperature  T  lying 
between  absolute  zero  and  the  critical  temperature,  results  in  close 
agreement  with  the  experimental  data  are  given  by  the  formula 
]g  x /  f  —  (0  —  T)  j  T  .  lg  hO  I  Ty  h  being  a  constant  characteristic  for 
each  liquid.  The  values  of  IgA  are:  for  carbon  disulphide, 
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2*21503;  chloroform,  2*58134;  alcohol,  3*6765  ;  water,  2*92714; 
ethyl  ether,  2*80416;  benzene,  2*64664;  sulphur  dioxide,  2*79064; 
cyanogen,  2*92481;  and  ammonia,  2*79.  •  T.  H,  P. 

Maximum  Vapour  Pressures  of  Benzene  and  cycloHexane 
at  Moderate  Temperatures  and  Calculation  of  their 
Principal  Specific  Heats.  G .  DiLtakdin  (Ann.  Physique.,  1919, 
[ix],  11,  253 — 291). — A  more  detailed  account  of  work  already 
published  (see  this  vol.,  ii,  95).  W.  G. 

The  Saturated  Vapour  Pressures  and  the  Heats  of 
Vaporisation  of  Propyl  Acetate  at  Different  Temperatures. 

E.  Aries  {Corn pi.  rend.,  1919,  168,  1188- . -1192). — Using  the 

formula  previously  given  (compare  A.,  1918,  ii,  352)  for  calcu¬ 
lating  the  value  of  the  function  V ,  from  these  results  the  author 
has  calculated  the  saturated  vapour  pressures  and  heats  of  vapor¬ 
isation  of  propyl  acetate  at  different  temperatures,  and  finds  that 
the  calculated  values  are  in  close  agreement  with  those  observed  by 
Young.  W.  G. 

Volatility.  Otto  Ruff  ( Ber 1919,  52,  [il],  1223 — 1238) — A 
theoretical  paper  in  which  the  boiling  point  of  the  substance  under 
atmospheric  pressure  is  treated  as  a  measure  of  its  volatility.  A 
series  of  tables  is  given  showing  the  b.  p,  of  fluorides,  chlorides, 
hydrides,  nitrides,  and  oxides  as  far  as  these  have  been  determined. 
A  discussion  is  then  entered  on  with  regard  to  the  part  played  by 
mass,  atomic  volume,  number  of  atoms  in  the  molecule,  negative 
minimal  loading  of  the  atoms  in  the  molecule,  and  molecular 
symmetry  on  volatility.  For  details,  the  original  paper  must  be 
consulted.  H.  W. 

Thermochemistry  of  Organic  Fluorine  Compounds. 

Frederic  Swarts  (/.  Chitn.  Phys 1919,  17,  3 — 70). — Using  a 
Langbein  calorimetric  bomb  in  which  the  silica-containing  parts 
have  been  replaced  by  platinum,  the  author  has  determined  the 
heat  of  combustion  of  a  very  large  number  of  organic  fluorine  com¬ 
pounds.  The  results  are  recorded  as  (i)  heat  of  combustion  per 
gram,  (ii)  molecular  heat  of  combustion  {a)  at  constant  pressure 
and  (b)  at  constant  volume.  The  heat  of  formation  is  also  calcu¬ 
lated  in  each  case.  The  method  of  preparation,  density,  freezing 
point,  and  boiling  point  are  recorded  for  every  compound.  By 
comparing  the  present  results  with  those  of  Berthelot  for  other 
substances,  the  heat  of  substitution  of  one  atom  of  fluorine  for 
one  atom  of  hydrogen  is  calculated.  The  substitution  of  the  first 
atom  of  fluorine  for  hydrogen  increases  the  heat  of  formation  by 
about  17  cal.,  although  the  value  fluctuates  considerably  for  the 
various  types  of  compounds;  the  introduction  of  the  second  atom 
of  fluorine  increases  the  heat  of  formation  more  than  the  first  in 
all  cases.  The  effect  of  substituting  fluorine  in  benzene  derivatives 
is  also  studied.  It  is  shown  that  the  replacement  of  one  hydrogen 
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atom  by  fluorine  increases  the  heat  of  formation  by  15 -8  cal.,  but 
the  second  further  increases  it  by  22' 3  cal.  if  the  second  atom 
enters  the  para -position.  The  substitution  of  fluorine  in  mono- 
substituted  benzenes  increases  the  heat  of  formation  from  8‘15  cal. 
in  the  case  of  o-fluoronitrobenzene  to  22*6  cal.  in  the  case  of 
m-fluorophenol.  Similar  calculations  are  made  for  tri-  and  tetra 
substitution  products  of  benzene.  J.  F.  S. 

Heat  of  Coagulation.  H.  R.  Kruyt  and  Jac.  van  der  Spek 

( Roll  oid  Zeitsch . ,  1919,  24,  145 — 155). — The  heat  change 

occasioned  by  the  sudden  coagulation  of  arsenic  sulphide  sol  and 
ferric  oxide  sol  has  been  determined.  In  the  case  of  arsenic 
sulphide,  the  coagulation  was  brought  about  by  the  addition  of  a 
solution  of  alum  or  potassium  chloride.  In  all  experiments,  the 
heat  change  was  extremely  small,  the  amount  of  heat  developed 
being  O' 01 — 0*05  gram  cal.  per  gram  of  arsenic  sulphide.  Ferric 
oxide  sols  were  coagulated  by  the  addition  of  sodium  sulphate 
solution,  and  in  this  case  the  heat  developed  was  considerably 
greater,  amounting  to  2  gram  cal.  per  gram  of  ferric  oxide.  Ex¬ 
periments  show  that  the  heat  developed  depends  very  largely  on 
the  chlorine  content  of  the  sols.  It  is  in  keeping  with  expectation 
that  there  should  be  a  considerable  difference  in  the  development 
of  heat  in  the  two  cases,  for  the  coagulation  of  ferric  oxide  sol  is 
accompanied  by  a  considerable  increase  in  volume,  whilst  that  of 
arsenic  sulphide  is  accompanied  by  a  very  small  diminution  in 
volume.  Further  experiments  were  made  to  determine  the  heat 
change  brought  about  by  the  adsorption  of  crystal-violet  by  animal 
charcoal.  The  results  are  only  approximate  and  give  the  order  of 
magnitude  of  the  change;  thus  5  grams  of  charcoal  adsorb  2*21 
millimols  of  crystal-violet  with  a  heat  absorption  of  16*58  gram 
cals.  For  calculations  of  the  amount  of  energy  set  free  in  the 
coagulation  of  arsenic  sulphide  sol,  compare  Linder  and  Picton 
(T.,  1892,  61,  114).  "  J.  F.  S. 

Calculation  of  the  Divergences  from  Avogadro's  Law 
by  the  Method  of  Compressibilities.  Application  to 
Hydrogen  Bromide.  Ph.  A.  Guye  (J.  Cliivi.  Phys .,  1919,  17, 
141 — 170). — A  theoretical  paper  in  which  it  is  shown  that  the 
work  of  Moles  (A.,  1916,  ii,  42,  526)  and  Reiman  (A.,  1917, 
ii,  137,  200)  on  the  density  of  hydrogen  bromide  definitely  indicates 
that  the  compressibility  (pv)  of  this  gas  at  0°  and  at  pressures 
above  1  atm.  is  not  a  linear  function  of  the  pressure  (p)  nor  of 
the  inverse  of  the  volume  (1/v).  This  being  the  case,  the  product 
pv  ought  to  be  represented  by  a  formula  of  the  second  degree  of 
p  or  1 1 v,  and  this  equation  ought  to  hold  for  all  gases  less  volatile 
than  carbon  dioxide.  By  means  of  the  modified  van  der  Waals’s 
equation,  it  is  known  at  once  whether  a  gas  ought  to  be  repre¬ 
sented  in  the  neighbourhood  of  1  atm.  by  an  equation  of  the  first 
or  second  degree.  Tbe  use  of  a  formula  of  the  second  degree, 
(pv)  =  1  +  a  +  ap  +  bp2,  or  (pv)  —■  1  +  a1  +  a1  / v  +  b 1  / v2  for  the  extra- 
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polation  of  the  limiting  value  (pv) 0  which  enters  into  the  ex¬ 
pression,  giving  the  divergences  from  Avogadro's  law,  is  justified 
by  consideration  of  the  best  established  equations  of  state.  Two 
methods  are  indicated  for  calculating  the  constants  of  the  pre¬ 
ceding  equations,  and  when  these  are  applied  to  the  results  of 
Moles  and  Reiman  (loc.  rit .),  the  following  values  are  obtained  for 
hydrogen  bromide  at  0°  :  (i)  divergence  from  the  law  of  Avogadro  : 
(I  -f  A)  —  (pv){)/(pv)i  —  1*00934  ;  (ii)  divergence  of  the  compressi¬ 
bility  between  0  and  1  atm.:  0*00925.  The  experiments  of 

Moles  and  Reiman  lead  to  the  same  results.  The  methods  adopted 
in  these  calculations  are  discussed  at  some  length  in  the  paper. 

J.  F.  S. 

Investigation  of  Poisson's  Ratio  by  Means  of  the 
Gaseous  Volume  and  Specific  Heat  at  Low  Temperatures. 

Rudolf  Mewes  (Zeitsch.  Saucrstoff  Slickstoff  Ind 1918,  10, 
93;  from  (J hem,.  Zentr .,  1919,  i,  505). — A  formula  has  previously 
been  developed  whereby  the  specific  volumes  of  gases  can  be 
estimated  from  observation  on  the  specific  heats  k  —  cvjcv  and  cv  at 
low  temperatures.  The  ratio  vi:.J vt  and  v{) j vt  has  been  calculated 
from  the  formulae  virJ vt  —  (1  +  a)~l  and 

_  VvJ  vt  =  V1  al[At(cp -?p/k)  I P  +  *V,] 
and  introduced  into  Poisson’s  equation.  Since  the  calculated  and 
experimental  results  are  not  in  harmony,  Poisson’s  equation  does 
not  appear  to  hold  good.  II .  W. 

Gaseous  Volumes  at  Low  Temperatures.  Rudolf  Mewes 

{Zeitsch.  Sauer st off  Stickstoff  Ind.,  1918,  10,  81 — 82 ;  from 
(Hi cm.  Zentr. f  1919,  i,  505). — Theoretical  considerations  based  on 
a  table  which  gives  the  necessary  data  for  helium,  hydrogen, 
nitrogen,  oxygen,  air  free  from  carbon  dioxide  and  carbon  mon¬ 
oxide,  show  that  Gay-Lussac’s  law  is  not  approximately  obeyed  at 
low  temperatures  (at  about  — 192°),  and  that  the  most  accurate 
observations  yet  made  are  vitiated  by  some  error  which  is  not  yet 
explained.  "  "  H.  W. 

Modification  of  Victor  Meyer's  Vapour  Density 
Apparatus.  Giovanni  Romeo  ( Qazzetta ,  1919,  49,  i,  172 — 174). — 
In  this  apparatus,  the  upper,  narrow,  tubular  part  above  the  bulb 
in  which  the  substance  is  vaporised  is  considerably  shortened,  and 
round  it  is  wrapped,  in  the  form  of  a  spiral,  the  tube  through 
which  the  displaced  air  passes  to  the  graduated  measuring  tube. 
The  lower  end  of  this  spiral  tube  is  connected  with  the  top  of  the 
bulb,  whilst  the  upper  end  emerges  through  the  stopper  of  the 
jacket  containing  the  heating  vapour.  In  this  manner,  the 
apparatus  is  made  shorter  and  more  easily  manipulated,  less  time 
is  required  for  the  uniform  heating  of  the  apparatus,  and  con¬ 
densation  of  the  vaporised  substance  on  the  cool  parts  of  the 
apparatus  is  entirely  avoided.  T.  H.  P. 

The  Adsorption  of  Helium  by  Charcoal.  Stuart  McLean 
(Trans,  Boy.  Soc.  Canada,  1918,  [iii],  12,  III,  79 — 81). — A  very 
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small  amount  of  helium  is  adsorbed  by  charcoal  at  the  temperature 
of  liquid  air,  the  amount  adsorbed  being  apparently  independent 
of  the  volume  of  helium  introduced  into  the  apparatus.  W.  G. 


An  Apparatus  for  Studying  the  Dissociation  of  Carbonate 
Rocks.  G.  A.  Bole  ( J .  Amer.  Ceram.  Socn  1919,  2,  410 — 417). 
— The  dissociation  of  carbonate  rocks  may  be  studied  by  heating 
0*1  gram  of  the  sample  in  a  modification  of  Victor  Meyer’s  vapour 
density  apparatus,  consisting  of  a  small  platinum  bucket  which  fits 
over  the  lower  end  of  the  porcelain  sheath  of  a  thermocouple  and 
is  held  in  place  by  a  small  porcelain  wedge.  The  thermocouple  is 
then  placed  in  a  tube  of  fused  silica,  25  cm.  long  and  1'25  cm.  in 
diameter,  provided  with  a  side-tube  leading  to  a  pneumatic  trough 
and  gas  burette.  The  top  of  the  silica  tube  is  closed  with  a 
ground-glass  stopper,  into  which  are  fused  the  wires  of  the  thermo¬ 
couple.  The  stopper  also  contains  a  glass  tube  carrying  a  stop¬ 
cock.  The  lower  part  of  the  silica  tube  is  surrounded  by  an 
electric  furnace.  The  temperature  of  the  sample  is  raised  to  about 
450°,  with  the  stopcock  open  to  expel  any  moisture.  The  stop¬ 
cock  is  then  closed,  the  temperature  raised  steadily,  and  the  volume 
of  gas  evolved  is  measured  at  regular  intervals  of  time  until  the 
dissociation  is  complete.  The  gas  is  examined  for  carbon  monoxide, 
and,  if  this  is  found,  a  fresh  portion  of  the  sample  is  treated  for 
removal  of  organic  matter,  and  a  fresh  determination  of  the  dis¬ 
sociation  temperature  is  then  made.  It  is  necessary  to  make  a 
blank  test  in  order  to  ascertain  the  expansion  of  the  air  in  the 
apparatus  at  various  temperatures  and  to  correct  the  volume  of 
gas  accordingly.  The  same  apparatus  may  be  used  for  determin¬ 
ing  the  temperature  at  which  the  dissociation  pressure  is  just 
above  that  of  the  atmosphere  by  maintaining  it  at  the  highest 
temperature  at  which  gas  is  evolved.  In  determining  the  rate  of 
dissociation,  0*5  gram  of  the  sample  is  placed  in  a  small  platinum 
bucket  in  the  neck  of  the  apparatus,  the  silica  tube  is  heated  to 
about  50°  above  the  temperature  at  which  the  determination  is  to 
be  made,  the  temperature  allowed  to  fall  slowly  to  the  desired 
temperature  and  maintained  constant  for  about  fifteen  minutes. 
The  bucket  is  then  released  and  allowed  to  fall  to  the  bottom 
of  the  tube,  and  the  gas  evolved  is  measured  after  a  definite 
interval  of  time.  A  series  of  determinations  is  made  at  increas¬ 
ingly  higher  temperatures,  and  the  results  are  plotted.  The 
apparatus  may  also  be  used  to  determine  the  carbon  dioxide 
associated  with  lime  and  magnesia  respectively  in  limestone  and 
dolomite  by  raising  the  temperature  to  750°  while  the  sample  is 
in  the  neck  of  the  tube,  then  releasing  the  bucket,  raising  the 
temperature  to  900°,  and  measuring  the  gas  evolved  at  each 
temperature.  The  apparatus  is  simple,  easy  to  use,  rapid,  and 
accurate.  Organic  matter,  occluded  gases,  and  moisture  may  be 
driven  off  by  manipulating  the  stopcock  immediately  before  making 
a  determination.  A.  B.  S. 
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Piezo-chemical  Studies.  XV.  Experimental  Proof  of 
Braun’s  Law.  Ernest  Cohen  and  A.  L.  Th.  Moesveld  ( Zeitsch . 
physikal.  Chem .,  1919,  93,  385 — 515.  Compare  A.,  1917,  ii,  566). 
—  With  the  object  of  ascertaining  experimentally  the  extent  to 
which  Braun's  law  is  true,  the  authors  have  determined  (i)  the 
temperature-coefficient  of  the  solubility  of  m-dinitrobenzene  in 
ethyl  acetate,  (ii)  the  pressure-coefficient  of  the  solubility,  (iii)  the 
fictitious  volume  change,  and  (iv)  the  fictitious  heat  of  solution  of 
the  same  pair  of  substances  (see  A.,  1918,  ii,  297).  These  values 
when  obtained  were  substituted  in  the  expression 

( dx  j dTr)r :  (clx  j  dT )7T  =  —  TA  V /  Q , 

and  the  value  of  Q  obtained  and  compared  with  the  experiment¬ 
ally  determined  value  of  Q.  In  the  expression  above,  (dxjdir)r 
is  the  pressure-coefficient  of  the  solubility  at  constant  temperature, 
( (lxjdT)„  the  temperature-coefficient  of  the  solubility  at  constant 
pressure,  A  V  the  fictitious  volume  change,  that  is,  the  volume 
change  when  a  fixed  amount  of  substance  dissolves  in  an  infinitely 
large  volume  of  solvent  at  the  temperature  rl\  and  Q  the  fictitious 
heat  of  solution.  The  value  of  Q  found  by  this  equation  is 
21*07±0*10  gram  cal. /gram,  whereas  the  experimental  value  of  Q  is 
21*02  ±0*02  gram  cal. /gram.  From  these  figures,  it  is  concluded 
the  Braun  law  holds  within  the  limits  of  experimental  error.  The 
solubility  of  m-dinitrobenzene  in  100  grams  of  ethyl  acetate  is 
found  to  be  21 '80  grams  at  0'02°,  23*35  at  2*48°,  24*92  at  5*00°, 
26*62  at  7*50°,  28*55  at  10'00°,  30*66  at  12*50°,  32*95  at  15*00°, 
35*45  at  17*50°,  38*20  at  20*00°,  41*20  at  22*50°,  44*60  at  25*00°, 
48*38  at  27*50°,  52*53  at  30*00°,  57*24  at  32*50°,  and  62*32  at 
35*00°.  Calculating  from  these  figures,  the  temperature-coefficient 
at  30*00°  is  found  to  be  0*5653 ±0*0007  gram  mols.  per  100  mols. 
of  solution  per  degree,  or  0*755  ±0*001  gram  per  100  grams  of  solu¬ 
tion  per  degree.  An  apparatus  is  described  whereby  the  solubility 
under  various  pressures  may  be  determined.  Using  this  apparatus, 
the  solubility  of  m-dinitrobenzene  in  ethyl  acetate  is  determined  at 
30°  under  pressures  0,  100,  220,  300,  380,  and  480  atmospheres,  and 
from  the  results  the  pressure-coefficient  of  the  solubility  calculated 
to  ——  0*00867  ±0*00003  mol.  %/per  atm.,  or,  if 

c  =  weight  %,  (dcjdi:)^^  —  —  0*01161  ±0*00005  weight  %/per  atm. 
The  specific  volume  of  various  solutions  of  m-dinitrobenzene  in 
ethyl  acetate  has  been  determined  at  temperatures  between  20*00° 
and  30*00°  by  means  of  an  Ostwald-Sprengel  pyknometer,  and  also 
by  a  dilatometric  method.  From  the  results,  it  is  shown  that 
vc~  0*96978,  that  is,  the  specific  volume  of  a  solution  saturated  at 
30*00°  and  1  atm.  pressure.  The  specific  volume  of  solid 
m-dinitrobenzene  at  30*00°  was  determined  by  a  dilatometric 
method,  using  water  as  the  liquid,  and  the  value  0*63872  found. 
From  the  data  thus  accumulated,  the  fictitious  volume  change  is 
calculated,  and  the  values  0*0442  ±  0*0001  c.c./gram  and 
7*392  ±015  c.c./mol.  obtained.  A  long  description  of  the  method 
of  experimentally  obtaining  the  fictitious  heat  of  solution  is  given, 
and  from  the  experiments  the  value  21*02  +  0*025  gram  cal. /per 
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gram,  or  3534 ±5  gram  cal. /per  mol.,  obtained.  The  paper  ends 
with  a  long  and  detailed  criticism  of  a  paper  on  the  same  subject 
by  H.  F.  Sill  (A.,  1917,  ii,  75).  J.  F.  S. 

Liquid  Crystals  and  Anisotropic  Liquids.  D.  Vorlander 
( Zeitsch .  physikal.  Ghem .,  1919,  93,  516 — 520).— Polemical  against 
Baur  ( Jahrb .  Ghem 1916,  25,  362),  Bose  (A.,  1907,  ii,  443;  1908, 
ii,  1017),  Nernst  ( Lehrb .  theoret .  Ghem.),  and  Herz  (Mod erne 
Probleme  allgem.  Ghem.).  The  author  protests  against  the  views 
put  forward  by  the  authors  named,  that  liquid  crystals  are  hetero¬ 
geneous  substances  consisting  of  a  disperse  phase  and  a  dispersion 
medium.  J.  F.  S. 

Orientation  of  Anisotropic  Liquids  on  Contact  with 
Crystals.  II.  F.  Grandjean  (. Bull .  Soc.  franc .  Mm.,  1917, 
40,  69 — 105;  from  Ghem.  Zentr .,  1919,  i,  498 — 499.  Compare 
A.,  1917,  ii,  451). — The  author  describes  the  behaviour  of  the 
same  crystals  which  were  previously  used  with  five  new  anisotropic 
liquids,  p~ az oxy  ani so lephen e tole,  dibenzylidenebeuzidine,  ^7-ditolyl- 
idenebenzidine,  methoxycinnamic  acid,  and  p~anisylideneaminoazo- 
toluene.  Orientation  occurs  in  ninety  cases  out  of  a  hundred,  and 
hence  is  a  general  property.  The  crystal  surface  causes  a  peculiar 
field  of  force,  the  nature  of  which  is  not  explained.  It  orientates 
anisotropic  liquids  in  such  a  manner  that  their  axes  can  assume  one 
or  more  definite  positions,  which  are  termed  equilibrium  or  field 
directions.  One  of  these  is  perpendicular  to  the  face  of  the  crystal. 
If  the  latter  corresponds  with  a  net  plane  of  high  density,  there  is 
generally  one  or  more  of  these  directions  parallel  to  the  face. 
With  respect  to  behaviour  on  change  of  temperature,  three  types 
are  to  be  considered,  in  which  (i)  the  orientation  is  not  greatly 
altered,  (ii)  a  well-defined  orientation  suddenly  passes  into  a  second 
arrangement,  and  (iii)  the  orientation  changes  gradually  with 
changing  temperature.  H.  W. 

Periodic  Precipitation.  (Miss)  A.  W.  Foster  (Trans.  Boy. 
Soc.  Canada ,  1918,  [iii],  12,  III,  55 — 57). — The  addition  of  one 
drop  of  a  1%  solution  of  silver  nitrate  to  a  thin  sheet  of  gelatin 
impregnated  with  potassium  chromate  produced  precipitation  in  the 
form  of  Leisegang’s  rings.  When  a  colloidal  copper  solution  was 
used  instead  of  water  for  making  the  gelatin  plate,  the  precipitate 
was  not  in  the  form  of  rings,  but  as  microscopic  quantities  scattered 
over  the  plate.  Similar  experiments  were  performed,  agar  being 
used  instead  of  gelatin,  and  it  was  found  that  in  this  case  the 
presence  of  the  positively  charged  copper  particles  did  not  change 
the  character  of  the  precipitate.  W.  G. 

Rhythmic  Solidification.  D.  Vorlander  and  Ilse  Ernst 

( Zeitsch .  physikal.  Ghem .,  1919,  93,  521—526).- — Solutions  on 
evaporation  in  many  cases  deposit  crystals  in  a  rhythmic  manner. 
This  phenomenon  is  particularly  well  observed  in  the  crystallisation 
of  an  aqueous  solution  of  5-nita)phenyl-2-glycine-l-carboxylic  acid; 
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this  substance  crystallises  in  open  vessels  in  a  series  of  rings,  the 
formation  of  which  is  connected  with  the  surface  tension  and  the 
adhesion  of  the  solution  on  the  vessel  walls,  and  is  also  due  to  the 
fact  that  after  the  deposition  of  the  first  crystals  the  solution  is 
drawn  by  capillary  attraction  to  the  crystals.  As  the  evaporation 
proceeds,  the  surface  tension  of  the  solution  overpowers  the 
adhesion  and  capillary  attraction,  so  that  the  solution  withdraws 
itself  spasmodically  from  the  edges  of  the  dish.  In  the  case  of 
molten  substances,  the  authors  have  found  very  few  substances 
which  solidify  rhythmically,  but  this  phenomenon  is  well  shown  by 
the  ethyl  ester  of  ^-ethoxybenzylideneaminophenylpropionic  acid. 
This  substance,  which  was  prepared  by  the  method  described  by 
Beilstein  and  Kuhlberg  ( Annalen ,  1872,  163,  162),  melts  at  59° 
to  an  amorphous  liquid ;  on  supercooling  the  molten  substance  to 
34°,  it  forms  liquid  crystals.  The  rhythmic  solidification  occurs 
when  either  of  the  liquid  forms  passes  into  the  crystalline  solid,  and 
takes  place  as  follows :  When  a  few  d  rops  of  the  molten  substance 
are  placed  on  a  clean  glass  plate,  a  small,  round,  crystalline  mass 
first  forms ;  this  exerts  a  capillary  attraction  on  the  surrounding 
liquid,  and  the  liquid  rises  in  the  crystal  mass  and  solidifies  on  top 
of  it,  and  also  on  the  sides,  whilst  the  level  of  the  liquid  falls. 
Then  a  period  of  no  growth  of  the  crystal  height,  sets  in,  because 
the  adhesion  of  the  liquid  to  the  glass  plate  has  overpowered  the 
capillary  attraction,  but  at  the  same  time  the  crystal  mass  begins 
to  grow  rapidly  from  the  sides  until  a  quantity  of  liquid  is  held 
in  the  crystal  network,  when  the  side  growTth  ceases  and  the  vertical 
growth  recommences.  These  three  processes  then  repeat  themselves 
in  the  same  order.  Photomicrographs  illustrating  the  crystallisa¬ 
tion  in  this  case  are  appended  to  the  paper.  J.  F.  S. 

New  Method  of  Weighing  Colloidal  Particles.  E.  F. 

Burton  ( Proc .  Roy.  Soc .,  1919,  [A],  95,  480 — 483). — A  pre¬ 
liminary  paper  in  which  it  is  shown  that  by  superimposing  on  a 
colloidal  particle  the  motion*  produced  by  an  electrical  field  on 
that  produced  by  gravitation,  colloidal  solutions  which  possess 
particles  too  small  to  settle  under  the  influence  of  gravity  alone 
may  he  made  to  settle.  The  experimental  procedure  consists  in 
superimposing  on  a  colloidal  solution  contained  in  a  migration  tube 
a  small  column  of  conductivity  water  of  the  same  specific  con¬ 
ductivity  as  the  colloidal  solution.  The  position  of  the  interface 
between  the  two  liquids  is  noted,  and  a  current  of  E .M.F .  ca.  100 
volts  is  passed  for  ten  minutes,  reversed,  and  again  passed  for  ten 
minutes.  The  position  of  the  interface  is  noted  at  the  moment  of 
reversal  and  at  the  end  of  the  experiment.  In  the  first  period  of 
ten  minutes,  the  motion  of  the  particles  is  due  to  a  force  Xe  +  mg 
and  in  the  second  ten  minutes  to  Xe  —  mg.  From  these  values,  the 
equation  a2  — 9/2  .  nv / (p  —  pl)g  is  deduced,  in  which  a  is  the  radius 
of  the  particle,  v  the  velocity  under  the  influence  of  gravitation, 
p  and  p1  the  densities  of  the  particle  and  medium  respectively, 
n  the  viscosity  of  the  solution,  and  g  the  gravitational  force.  By 
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this  method,  colloidal  jiarticles  of  silver  were  found  to  have  a 
radius  2-2  x  10-5  cm.,  whereas  1*7  x  10 ~5  was  obtained  by  the 
counting  method.  The  velocity  v  was  8*3  x  10 - 5  cm.  per  sec. 

J.  F.  S. 

Colours  of  Colloids.  V.  Metallic  and  Vitreous  Lustre. 

Wilder  D.  Bancroft  (•/.  Physical  Chem.,  1919,  23,  289 — 347). — 
A  continuance  of  the  discussion  on  colour  phenomena  dealt  with 
in  previous  papers  (A.,  1918,  ii,  102;  this  vol.,  ii,  187,  275).  In 
the  present  paper,  metallic  and  vitreous  lustre  as  it  affects  colour 
is  discussed  in  connexion  with  minerals,  feathers,  and  beetles. 

J.  F.  S. 

Emulsification  of  Water  and  of  Ammonium  Chloride 
Solutions  by  Means  of  Lamp  Black.  William  C.  Moore 
(./.  Amer.  Chem .  Soc .,  1919,  41,  940 — 946).— Weighed  quantities 
of  lamp  black,  both  the  commercial  article  and  that  previously 
extracted  with  benzene,  were  stirred  for  measured  times  with 
petroleum  (D15  0'8149)  and  water  or  solutions  of  ammonium 
chloride  of  known  concentration.  The  emulsions  thus  obtained,  in 
which  petroleum  was  the  continuous  phase,  were  examined  under 
a  micrometer  microscope,  and  the  diameter  of  the  aqueous  drops 
measured.  The  experiments  show  that  various  samples  of  lanrp 
black  have  widely  differing  emulsifying  properties.  With  a  large 
quantity  of  lamp  black,  smaller  emulsified  drops  of  water  are 
obtained  in  petroleum  than  when  less  lamp  black  is  used.  Water 
wets  commercial  lamp  black  less  readily  than  the  extracted  lamp 
black.  Ammonium  chloride  in  normal  solution  wets  the  com¬ 
mercial  lamp  black  more  readily  than  the  purified  substance. 
Water  wets  purified  lamp  black  more  readily  than  does  ammonium 
chloride  solution,  the  converse  being  the  case  for  the  commercial 
lamp  black.  The  drops  of  emulsified  water  become  larger  the 
greater  the  concentration  of  the  ammonium  chloride,  owing  to  the 
increasing  surface  tension  of  the  ammonium  chloride  solution. 
The  effect  of  changing  the  time  of  stirring  is  somewhat  indefinite; 
a  tendency  is  shown  for  the  size  of  the  drops  to  pass  through  a 
minimum  as  the  time  is  increased.  J.  F.  S. 

Electromagnetic  Hypothesis  of  the  Kinetics  of  Hetero¬ 
geneous  Equilibrium,  the  Structure  of  Liquids  and 
Cohesion.  William  D.  Harkins  and  H.  H.  King  (/.  Amer. 
Chem, .  Soc.y  1919,  41,  970 — 992). — A  theoretical  paper  in  which 
an  hypothesis  is  developed  that  the  distribution  of  a  solute  between 
various  phases  and  interfaces  is  conditioned  by  the  intermolecular 
electromagnetic  fields.  Cohesion  is  considered  to  be  due  to  these 
fields,  and  is  explained  on  the  basis  of  the  valency  theory  of  Lewis 
(A.,  1916,  ii,  310)  as  being  due  to  intermolecular  fitting  of  electrons 
in  the  outer  shells  of  atoms.  The  constant  surface  film  of  butyric 
acid  ou  the  surface  of  water  is  found  to  contain  2-78  x  1014  mole¬ 
cules,  whilst  if  benzene  covers  the  water  phase,  the  layer  contains 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  325 

2*79  x  1014  molecules  per  sq.  cm.  Thus  the  presence  of  benzene 
does  not  affect  the  number  of  molecules  in  the  film.  A  theory  of 
solubility  and  of  thermodynamic  environment  is  developed,  and 
an  hypothesis  is  made  to  explain  the  variation  of  the  fugacity  or 
thermodynamic  potential  of  a  component,  with  variations  in  its 
environment.  In  this  connexion,  solubility,  Raoult’s  law,  melting 
point,  compressibility,  coefficient  of  expansion,  latent  heat  of 
vaporisation,  adsorption,  and  surface  structure  are  discussed.  The 
theory  is  complicated,  and  the  original  should  be  consulted  for 
details.  J.  F.  S. 

Chemical  Affinity.  Fritz  Ephraim  (Natiirwiss.,  1919,  7, 

49 — 55;  from  Chern ,  Zentr 1919,  i,  409 — 410). — The  energy  of  a 
reaction  is,  in  general,  the  sum  of  the  energies  of  a  number  of 
component  reactions,  and  therefore  gives  little  information  about 
the  latter.  The  energy  of  analogous  reactions  is  best  studied  with 
closely  related  compounds,  whereby  the  common  side-reactions  are 
most  readily  eliminated.  In  this  manner,  the  relative  affinity  of 
water  of  crystallisation  to  different  molecules  is  conveniently  deter¬ 
mined  by  investigation  of  substances  such  as  the  alums.  Studies 
of  this  nature  are  best  effected  by  estimation  of  the  affinities  of 
subsidiary  valencies  with  hydrates,  and  particularly  ammines. 
The  gaseous  nature  of  ammonia  allows  the  thermochemical  investi¬ 
gation  to  be  replaced  by  determination  of  the  dissociation  tempera¬ 
ture,  that  is,  the  temperature  at  which  the  pressure  of  ammonia 
is  equal  to  the  atmospheric  pressure.  The  affinity  of  ammonia  for 
the  molecule  in  question  is  obviously  greater  as  the  dissociation 
temperature  is  higher.  The  following  compounds  have  been  com¬ 
pared  in  this  manner:  NiI2,6NH3,  CoI2,6NII3,  FeI2,6NH3, 
MnI2,6NH3,  ZnI2,6NH3,  CdI2,6NH3.  The  temperature  of  decom¬ 
position  decreases  with  increasing  atomic  volume,  and  the  product 
of  dissociation  temperature  and  atomic  volume  is  approximately 
constant.  Consequently,  the  dissociation  temperature  can  be 
calculated  if  that  of  a  similar  substance  and  the  atomic  volume  of 
the  metal  are  known,  and,  conversely,  unknown  atomic  volumes  can 
be  calculated  from  the  observed  dissociation  temperature.  Irregu¬ 
larities  are  only  observed  with  cadmium.  When  compounds  of  a 
metal  with  different  acid  radicles  are  investigated,  the  size  of  the 
latter  appears  to  he  important,  but  its  effect  can  only  be  estimated 
with  difficulty,  since,  in  complex  radicles,  only  that  portion  which 
is  closely  related  to  the  metallic  atom  should  be  considered.  The 
affinity  for  neutral  molecules  is  particularly  marked  with  large 
acid  radicles.  The  relationships  are  most  favourable  when  the 
metal  is  surrounded  by  acid  radicles,  as  in  the  case  of  a  multivalent 
metal  united  to  several  univalent  radicles.  With  increase  in 
volume  of  the  neutral  molecules,  as  with  transition  from  ammonia 
to  alkylamines,  the  affinity  decreases.  With  complex  cations,  the 
neutral  portion  is  more  firmly  bound  as  the  size  of  the  metal 
decreases.  Conversely,  the  stability  of  complex  ions  increases  with 
increasing  volume  of  the  metal.  Systematic  investigation  of  the 
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stability  of  a  group  of  complex  compounds  permits  the  decision  as 
to  whether  the  complex  is  united  to  the  anion  or  cation,  and  thus 
allows  a  determination  of  constitution  in  solid  substances.  The 
method  is,  in  principle,  apj)licable  to  all  dissociable  compounds. 
From  this  point  of  view,  an  explanation  is  given  of  the  fact  that 
the  capacity  of  neutral  salts  to  cause  the  separation  of  amino-acids 
is  reversed  by  addition  of  traces  of  acid  or  alkali.  The  formation 
of  dissociation  equilibria  is  in  many  respects  analogous  to  the 
evaporation  of  a  liquid.  The  absolute  boiling  points  under  the 
same  pressure  of  chemically  related  substances  stand  to  one  another 
in  a  constant  ratio.  The  boiling-point  rule  can  also  be  used  as 
dissociation  rule,  as  is  shown  in  the  case  of  the  ammines  of  the 
iodides  previously  described.  The  rule  is  also  true  for  substances  of 
widely  differing  chemical  nature.  The  calculation  of  the  dissocia¬ 
tion  temperature  for  any  pressure  is  therefore  possible  when  it  is 
known  at  any  definite  pressure.  The  limits  of  existence  of  com¬ 
pounds  can  therefore  be  defined.  H.  W. 

Fission  oi  Acid  Salts  in  Aqueous  Solution  into  Normal 
Salts  and  Free  Acids.  W.  Dieckmann  and  Albin  Hardt  ( Ber 
1919,  52,  [Z?],  1134 — 1142.  Compare  Thoms  and  Sabalitschka, 
A.,  1917,  i,  700 ;  'Sabalitschka,  this  vol.,  ii,  282;  McCoy,  A.,  1908, 
ii,  466;  McCoy  and  Chandler,  A.,  1908,  ii,  467). — It  has  been 
previously  shown  that  dibasic  organic  acids  can  be  partly  extracted 
from  aqueous  solutions  of  their  acid  salts  by  treatment  with  ether, 
and  McCoy  has  based  a  method  of  estimating  the  ratio  of  the  first 
and  second  dissociation  constants  of  such  acids  on  this  fact.  The 
authors  have  repeated  Chandler's  work  with  camphoric  and  fumaric 
acids,  and  confirm  his  results.  They  have  also  applied  the  method 
to  the  determination  of  the  second  dissociation  constant  of  homo- 
phthalic  acid  (106Zq~191),  and  obtained  the  value  Zq :  Zq  212  (for 
c  =  0'001),  and  therefore  the  value  10fiZq  =  0’9 .  When  contrasted 
with  glutaric  acid,  which  also  contains  the  carboxyl  groups  in  the 
1 :  3-position  (106Zq  ~47‘4,  Zq:Zq-~  14,  106Zq  —  3'38),  the  ratio  Zq  :  Zq 
appears  greatly  increased,  and  here,  as  in  other  cases,  to  be  subject 
to  constitutive  influences  as  well  as  to  those  due  to  the  relative 
position  of  the  carboxyl  groups.  Experiments  with  benzylmalonic 
acid  and  /3-phenylglutaric  acid  show  that  the  ratio  of  the  constants, 
in  comparison  with  those  of  the  parent  substances,  is  not  greatly 
affected  by  the  entry  of  a  substituent  in  the  symmetrical  position. 
Comparison  of  5-keto-/3-phenyladipic  acid, 

COoH*  CH2  •  CHPh  •  CH2  •  CO  •  CO.H 

(lO^Zq “9300,  Zq  : Z\>  =  850,  106Zq~-ll),  with  adipic  acid  (106Zq  —  37*6, 
Zq  :Zq=15*7,  106Zq=2*4)  shows  a  considerable  increase  in  the  first 
dissociation  constant  which  can  with  certainty  be  ascribed  to  the 
presence  of  the  carbonyl  group ;  in  addition,  both  the  ratio  Zq  :  Zq 
and  Zq  are  increased,  which  is  not  in  accordance  with  Smith’s 
rule  (A.,  1918,  ii,  155)  that  a  substituent  has  an  unlike  influence  on 
the  two  carboxyl  groups. 

The  statement  of  Thoms  and  Sabalitschka  (Joe.  cit .)  that  phthalic 
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acid  can  be  extracted  by  ether  from  aqueous  solutions  of  its  normal 
sodium  salt  could  not  be  confirmed,  nor  do  the  authors  find  that 
phthalic  acid  suffers  partial  dehydration  when  its  ethereal  solution 
is  evaporated  on  the  water-bath.  H.  W. 

Chemical  Processes  in  Solution  and  their  Velocity. 

Max  Trautz  ( Zeitsch .  anory .  Chem 1919,  106,  149—188). — A 
purely  mathematical  paper  in  which,  the  theory  of  gas  reactions 
(compare  A.,  1918,  ii,  151)  is  discussed  in  relation  to  the  quantum 
theory  and  is  applied  to  reactions  in  solution.  Owing  to  the 
nature  of  the  paper,  satisfactory  abstraction  is  impossible,  but  it 
may  be  stated  that  it  is  found  that  the  integration  constant  of  the 
reaction  velocity  in  solution  is  identical  with  that  in  gases. 

E.  H.  R. 

The  Law  of  Action  of  Sucrase :  Influence  of  Viscosity 
on  the  Velocity  of  Hydrolysis.  11.  Colin  and  (Mlle.)  A. 
Chaudun  ( Conipt .  rend 2,  1919,  168,  1274 — 1276.  Compare  A., 
1918,  i,  414;  ii,  357).— The  authors  show  that  the  velocity  of 
hydrolysis  of  sucrose,  the  amount  of  sucrase  remaining  constant,  is 
directly  proportional  to  the  fluidity  of  the  solution.  The  ratio 
dV/dF,  for  solutions  of  varying  sucrase -content,  is  proportional  to 
the  amount  of  sucrase  present  for  a  given  sucrose  concentration. 

W.  G. 

The  Hydrolysis  of  Ethyl  Acetate.  L.  Berczeller  ( Oesterr . 
Chem .  Zeit.,  1919,  22,  66 — 67). — -The  hydrolysis  of  ethyl  acetate 
by  hydriodic,  hydrobromic,  hydrochloric,  and  nitric  acids  has  been 
studied  with  the  object  of  determining  the  effect,  if  any,  of  the 
anion  on  the  rate  of  the  reaction.  For  each  experiment,  10  c.c. 
of  N 1 2-ethyl  acetate  solution  were  mixed  with  1,  2*5,  5,  10,  or 
40  c.c.  of  N  j 2-acid  solution  and  allowed  to  remain  for  times  varying 
from  a  quarter  of  an  hour  to  twenty-eight  hours,  at  the  end  of  which 
time  the  solution  was  titrated  with  N  j 5 -potassium  hydroxide.  The 
rates  of  hydrolysis  are  not  equal  for  the  different  acids,  the 
strengths  of  the  acids  being  in  the  order  ITI>-HBr>HCl>HN03. 
It  is  thus  shown  that  in  this  typical  case  of  catalysis  the  effect  is 
not  confined  to  the  hydrogen  ion,  the  chemical  nature  of  the  anion 
having  the  same  influence  here  as  in  the  so-called  neutral  salt 
action.  The  presence  of  iodine  in  the  hydriodic  acid  was  found  to 
have  a  retarding  influence  on  the  reaction.  E.  H.  R. 

Definition  of  the  Terms  :  Explosion,  Explosive  Action, 
Thermite.  A.  Langhaus  (Zeitsch.  ges.  8  chi  ess.  u.  Sprengstoffiv., 
1918,  13,  310—313;  from  Chem,  Zentr 1919,  i,  692—693.  Com¬ 
pare  this  vol.,  ii,  219).— The  definitions  given  in  the  literature  lay 
stress  on  the  function  of  gaseous  factors  in  explosive  decomposition 
and  scarcely  mention  the  importance  of  chemical  decomposition,  to 
which  the  author  attributes  prime  importance,  since  actual  ex¬ 
plosions  and  explosive  actions  can  be  distinguished  by  it.  The 
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following  definitions  only  take  into  account  the  nature  of  the 
reaction ;  a  definition  in  the  strict  physicochemical  sense  will  be 
given  later. 

True  explosion  is  the  chemical  decomposition  of  a  substance  in 
a  definite  manner  which  is  distinguished  by  development  of  heat 
(chemical  importance),  sound  (physical  importance),  and  destruc¬ 
tion  of  the  immediate  surroundings  in  consequence  of  high  velocity 
of  decomposition  (technical  importance).  In  decomposition  of  this 
kind,  gases,  either  pre-forined  or  generated,  are  the  chief  agents. 
(1)  Direct  Gas  E x plosions. — The  pre-formed  gases  are  the  actual 
carriers  of  the  explosion,  whilst  the  gaseous  products  cause  the 
external  physical  and  technical  effects;  the  explosion  may  be  total, 
as  with  oxyhydrogen  gas,  or  partial,  as  with  gas  and  solid  or 
liquid  substance,  as  in  the  cases  of  dust  explosions,  ether,  and 
petroleum  explosions.  (2)  Indirect  Gas  Explosions . — The  gases 
do  not  react  chemically  and  are  not  the  carriers  of  the  actual 
explosion,  but  merely  cause  the  physical  and  technical  effects.  Two 
cases  are  to  be  distinguished,  in  the  first  of  which  a  gas  is  present 
in  which  the  solid  or  liquid  substance  explodes  (silver  acetylide, 
aluminium,  or  magnesium  with  an  oxygen  carrier,  potassium 
chlorate  and  antimony  sulphide,  percussion  gases),  whilst  in  the 
second  class  the  gas  is  generated  by  decomposition  of  solid  or 
liquid  substances  (true  explosives,  such  as  nitroglycerol,  gunpowder, 
picric  acid).  The  substances  capable  of  such  decomposition  are 
termed  explosive  substances. 

Explosion-like  actions  are  such  as  show  external  characteristics 
similar  to  those  outlined  above,  but  do  not  involve  chemical  action. 
With  gaseous  substances,  gas  may  be  pre-form ed  (lightning  in  air, 
explosion  of  bombs  filled  with  compressed  gas)  or  may  be  generated 
(boiler  explosions,  quicklime  and  water  in  a  closed  vessel) ;  with 
liquids,  such  action  is  observed  in  the  case  of  vessels  filled  with 
liquid,  and  examples  with  solids  are  afforded  by  Rupert's  drops 
and  explosive  antimony.  H.  W. 

Emission  Spectra  and  Atomic  Structure.  John  William 

Nicholson  (T.,  1919,  115,  855—864). — A  lecture  delivered  before 
the  Chemical  Society  on  March  6th,  1919. 

The  Quantum  Theory  and  New  Theories  of  Atomic 
Structure.  James  PTopwood  Jeans  (T.,  1919,  115,  865—871). 

- — A  lecture  delivered  before  the  Chemical  Society  on  May  1st, 
1919. 

Arrangement  of  Electrons  in  Atoms  and  Molecules. 

Irving  Langmuir  (J.  Amer .  Cheni.  Soc .,  1919,  41,  868 — 934). — 
A  theoretical  paper  in  which  a  theory  of  the  arrangement  of 
electrons  in  atoms  and  molecules  is  put  forward;  this  theory  is 
essentially  an  extension  of  Lewis’s  theory  of  the  cubical  atom 
(A,,  1916,  ii,  310).  The  electrons  in  atoms  are  either  stationary 
or  rotate,  revolve  or  oscillate,  about  definite  positions  in  the  atom. 
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In  the  most  stable  atoms,  namely,  those  of  the  inert  gases,  the 
electrons  have  positions  symmetrical  with  respect  to  a  plane 
(equatorial  plane)  passing  through  the  centre  of  the  nucleus  of 
the  atom.  No  electrons  lie  in  the  equatorial  plane.  There  is  an 
axis  of  symmetry  (polar  axis)  at  right  angles  to  this  plane  through 
which  four  secondary  planes  of  symmetry  pass,  forming  angles  of 
45°  with  each  other.  These  atoms  have  the  symmetry  of  a  tetra¬ 
gonal  crystal.  The  electrons  of  any  atom  are  distributed  through 
a  series  of  concentric,  nearly  spherical  shells,  all  of  equal  thick¬ 
ness.  The  mean  radii  of  the  shells  are  in  the  ratio  1:2:3: 4,  and 
the  effective  areas  are  in  the  ratio  12:22:32:42.  Each  shell  is 
divided  into  cellular  spaces  or  cells  occupying  equal  areas  and 
symmetrically  distributed  over  the  surface  of  the  shell.  The  first 
shell  contains  2  cells,  the  second  8,  the  third  18,  and  the  fourth  32. 
Each  cell  in  the  first  shell  can  contain  only  one  electron,  but  every 
other  cell  can  contain  either  one  or  two  electrons.  The  inner 
cells  must  have  their  full  quota  of  electrons  before  the  outside  shell 
can  contain  any.  No  cell  in  the  outside  shell  can  contain  two 
electrons  until  all  other  cells  in  this  layer  contain  at  least  one. 
The  electrons  in  the  same  cell  neither  repel  nor  attract  one  another, 
which  implies  a  magnetic  attraction  that  overcomes  the  electro¬ 
static  repulsion.  When  the  number  of  electrons  in  the  outside 
layer  is  small,  the  arrangement  of  the  electrons  is  determined  by 
the  magnetic  attraction  of  the  underlying  electrons,  but  when  the 
number  of  electrons  increases,  especially  when  the  layer  is  nearly 
complete,  the  electrostatic  repulsion  to  the  underlying  electrons 
and  of  those  in  the  outside  shell  becomes  predominant.  The 
properties  of  the  atom  are  determined  primarily  by  the  number 
and  arrangement  of  electrons  in  the  outside  shell  and  by  the  ease 
with  which  the  atom  is  able  to  revert  to  more  stable  forms  by 
giving  up  or  taking  up  electrons.  The  stable  and  symmetrical 
arrangements  of  electrons  corresponding  with  the  inert  gases  are 
characterised  by  strong  internal  and  weak  external  fields  of  force. 
The  smaller  the  atomic  number,  the  weaker  the  external  field.  The 
most  stable  arrangement  of  electrons  is  that  of  the  pair  in  the 
helium  atom.  A  stable  pair  may  also  be  held  by  (a)  a  single 
hydrogen  nucleus;  ( b )  two  hydrogen  nuclei;  (c)  a  hydrogen  nucleus 
and  the  kernel  of  a  second  atom ;  ( d )  very  rarely  by  two  atomic 
kernels.  The  next  most  stable  arrangement  of  electrons  is  the 
octet,  that  is,  a  group  of  eight  electrons  like  that  in  the  second 
shell  of  the  neon  atom.  Any  atom  with  atomic  number  less  than 
20,  which  has  more  than  three  electrons  in  its  outside  layer, 
tends  to  take  up  enough  electrons  to  complete  its  octet.  Two 
octets  may  hold  one,  two,  or  three  pairs  of  electrons  in  common. 
One  octet  may  share  one,  two,  three,  or  four  pairs  of  its  electrons 
with  one,  two,  three,  or  four  other  octets.  One  or  more  pairs  of 
electrons  in  an  octet  may  be  shared  by  the  corresponding  number 
of  hydrogen  nuclei.  No  electron  can  be  shared  by  more  than  two 
octets.  This  theory  explains  the  periodic  properties  of  all  the 
elements,  including  those  of  the  eighth  group  and  the  rare  earths. 
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It*  accounts  for  the  magnetic  and  physical  properties  as  well  as  the 
chemical  properties.  It  leads  to  a  simple  theory  of  valency  for 
both  polar  and  non- polar  substances.  It  explains  the  structure  of 
compounds,  which,  according  to  Werners  theory,  are  second-order 
compounds  with  a  co-ordination  number  equal  to  four.  Accord¬ 
ing  to  the  present  theory,  such  compounds  are  to  be  regarded  as 
typical  primary  valency  compounds.  This  valency  theory  is  based 
on  the  equation  e-~Sn  —  2p,  where-  e  is  the  total  number  of  avail¬ 
able  electrons  in  the  shells  of  all  the  atoms  in  a  molecule,  n  the 
number  of  octets  forming  the  outside  shells,  and  p  the  number  of 
pairs  of  electrons  held  in  common  by  the  octets.  The  theory  leads 
to  definite  conceptions  of  the  positions  of  the  electrons  in  the  mole¬ 
cules  or  space  lattices  of  compounds.  The  structures  of  the  mole¬ 
cules  of  nitrogen,  carbon  monoxide,  hydrogen  cyanide,  and  nitric 
oxide  are  exceptional,  because  the  kernels  of  both  atoms  are  con¬ 
tained  within  a  single  octet.  This  accounts  for  the  practically 
identical  physical  properties  of  nitrogen  and  carbon  monoxide  and 
for  the  abnormal  inertness  of  nitrogen.  J.  F.  S. 

The  Derivation  of  the  Periodic  System  of  the  Chemical 
Elements  from  the  Electron  Theory,  Heinrich  Teudt 
(. Zeitsch .  anorg .  Chern 1919,  106,  189—208). — Starting  with  the 
conception  of  the  atom  as  a  positively  charged  nucleus  surrounded 
by  rotating  negative  electrons,  the  author  shows  how  many  of  the 
important  properties  of  the  periodic  system  of  the  elements  follow 
from  this  conception.  Two  kinds  of  electrons  are  distinguished, 
an  inner  sphere  firmly  held  by  the  attractive  force  of  the  positive 
nucleus  and  an  outer  sphere  of  valence  electrons,  through  which 
combination  with  other  atoms  takes  place.  The  rotating  electrons 
are  probably  distributed  symmetrically  on  spherical  surfaces  as 
near  the  equatorial  zone  of  the  atom  as  possible.  Hydrogen  is  the 
only  element  which  has  only  valence  electrons,  since  its  one  electron 
functions  in  this  manner.  The  two  electrons  of  helium  are  both 
bound  in  the  inner  sphere,  the  element  having  no  valence  electrons, 
and  the  same  is  true  of  the  other  inert  gases.  The  remaining 
elements  have  electrons  of  both  kinds.  Those  of  the  first  hori¬ 
zontal  series  have  two  electrons  in  the  inner  sphere,  whilst  the 
number  of  possible  valence  electrons  increases  from  lithium  (1)  to 
fluorine  (7).  Some  of  the  valence  electrons  tend  to  be  retained  in 
the  inner  sphere,  however,  for  instance,  when  carbon  becomes 
bivalent,  nitrogen  tervalent,  oxygen  bivalent,  and  fluorine  uni¬ 
valent.  In  the  second  horizontal  series,  the  inner  sphere  contains 
at  least  ten  electrons,  in  the  third  series  eighteen,  and  so  on. 

The  metals  are  distinguished  from  the  metalloids  by  their  more 
mobile  or  less  firmly  held  valence  electrons.  Passing  from  left  to 
right  In  a  horizontal  series,  the  number  of  positive  charges  on  the 
nucleus  steadily  increases,  whilst  the  number  of  inner  electrons 
remains  constant,  and  in  order  to  retain  their  position  the  latter 
must  increase  their  centrifugal  force  by  increasing  their  rotation 
velocity.  At  the  same  time,  the  valence  electrons  must  increase 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  331 


their  rotation  velocity  to  a  corresponding  degree  to  prevent  dis¬ 
ruption  of  the  atom,  and  the  whole  electron  system  becomes  more 
stable.  It  follows  that  the  metalloid  character  of  the  elements 
increases  from  left  to  right  of  a  horizontal  series.  In  the  third, 
fifth,  and  seventh  horizontal  series,  however,  the  metallic  character 
is  maintained  throughout.  To  explain  this  irregularity,  it  is  sup¬ 
posed  that  in  these  series  the  inner  sphere  is  made  up  of  an  odd 
number  of  rings  of  electrons,  the  central  ring  occupying  the 
equatorial  position.  This  central  ring  of  electrons  intercepts  lines 
of  force  which,  in  the  case  of  the  second,  fourth,  and  sixth  series 
with  even  numbers  of  rings  of  electrons  in  the  inner  sphere,  would 
serve  to  hold  the  valence  electrons  with  greater  force.  It  follows 
that  the  outer  electrons  of  odd  series  are  more  mobile  than  those 
of  the  even  series,  and  the  elements  of  the  former  are  therefore 
more  metallic.  The  appearance  of  the  iron,  ruthenium,  and 
osmium  triads  is  attributed  to  the  relative  instability  of  the 
electron  systems  developed  at  the  end  of  the  third,  fifth,  and 
seventh  horizontal  series.  The  elements  copper,  silver,  and  gold 
are  closely  related  to  the  respective  triads  which  they  follow,  and 
should  not  be  placed  in  Group  I.  As  the  number  of  electrons  in 
the  atom  increases,  the  forces  retaining  the  valence  electrons 
become  weaker,  and  consequently  the  metallic  character  of  the 
elements  becomes  more  marked  with  increasing  atomic  weight. 
The  periodic  progression  of  the  atomic  volumes  of  the  elements  is 
discussed  in  terms  of  the  electron  theory.  E.  H.  R. 

A  New  Periodic  Classification  of  the  Chemical  Elements. 

Marc  Chauvierre  {Bull.  Soc.  chim.,  1919,  [iv],  25,  297- — 305). — 
Marking  off  the  atomic  weights  as  abscissae  and  the  principal 
valencies  of  the  elements  (from  zero  to  four)  as  ordinates,  a  periodic 
curve  the  period  of  which  is  double  is  obtained,  the  elements  of 
the  iron,  palladium,  didymium,  and  platinum  families,  the  atomic 
weights  of  which  are  close  together,  being  placed  above  the  level 
of  quadrivalency.  The  elements  which  occur  in  the  same  periodic 
position  on  the  curve  have  generally  similar  chemical  properties 
and  correspond  with  the  natural  groups  of  elements.  The  elements 
may  also  be  arranged  by  this  method  in  a  table  similar  to  that  of 
Mendeleev.  W.  G. 

Annual  Report  of  the  International  Committee  on  Atomic 
Weights  (T.,  1919,  115,  879—885). 

The  Alchemists  Known  as  Hollandus.  Edmund  O.  von 

Lippmann  {Chew.  Zeit .,  1919,  43,  265—267,  286— 288,  301—303). 
— In  a  long  contribution  to  the  discussion  on  the  authenticity  and 
period  of  Jan  Isaac  and  Isaac  of  Holland,  the  author  maintains 
his  original  view  (A.,  1916,  ii,  525)  against  the  criticism  of 
Schelenz  (A.,  1917,  ii,  529).  E.  H.  R. 
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Basil  Valentine.  B.  Neumann  ( Zeitsch .  angew.  Chem.,  1919, 
32,  I,  184).  — Polemical.  A  reply  to  Hommel  (this  vol.,  ii,  224). 

S.  S.  A. 

Trustworthiness  of  the  Balance  over  Long  Periods  of 
Time.  George  Dean  (T.,  1919,  115,  826 — 828). 

Laboratory  Condensers  for  Use  in  Reflux  Condensation 
and  Distillation  Apparatus.  O.  Faust  (Zeitsch.  angew.  Chem., 
1919,  32,  I,  183 — 184).- — A  description  is  given  of  condensers, 
especially  suitable  for  use  as  reflux  condensers,  which  are  provided 
at  the  same  end  with  inlet  and  outlet  tubes,  one  of  which  passes 
inside  the  jacket  to  the  other  end  of  the  condenser,  whereby 
counter-current  cooling  is  obtained.  The  jacket  is  provided  with 
an  air  outlet  tap.  Of  the  various  designs  illustrated,  one  is  suit¬ 
able  for  connexion  in  the  usual  way,  another  for  suspension  in 
the  neck  of  the  flask  without  cork  connexion,  and  a  third  for  fitting 
bodily  into  the  neck  of  the  distillation  vessel.  S.  S.  A. 

Simple  Efficient  Vacuum  Pump  for  Laboratory  Use. 

Alfred  Magnus  ( Ber .,  1919,  52,  [5],  1194).— A  claim  for  scien¬ 
tific  priority  against  Volmer  (this  vol.,  ii,  225).  The  application 
of  a  current  of  mercury  vapour  to  the  production  of  high  vacua 
has  been  utilised  by  the  author  (Inaug.  Diss .,  Miinchen,  1905). 

H.  W. 

Lecture  Experiments  [to  Illustrate]  the  Reduction  of 
Hydrogen-ion  Concentration.  L.  Grunhut  (Zeitsch.  Elektro - 
chem.,  1919,  25,  184 — 185). — Two  experiments  are  described  by 
which  the  reduction  of  the  hydrogen-ion  concentration  may  be 
demonstrated. 

(1)  By  removal  of  hydrogen  ions:  10  c.c.  of  OTiY-hydrochloric 
acid  are  placed  in  each  of  two  100  c.c.  cylinders,  and  a  few  drops  of 
a  solution  of  dimethylaminoazobenzene  solution  added.  One 
cylinder  is  filled  to  the  mark  with  distilled  water  and  the  other 
with  a  OTA-solution  of  disodium  hydrogen  citrate.  The  water 
solution  is  red  in  colour,  whilst  the  other  solution  becomes  yellow. 
The  aqueous  solution  contains  9*7  mg. -ion  per  litre  (PH.  —2‘013), 
whilst  the  citrate  solution  contains  0*015  mg. -ion  per  litre 
(PH.  — 4*83),  that  is,  the  hydrogen-ion  concentration  has  been 
reduced  to  1/650  of  its  original  value.  The  colour  change  of 
dimethylaminoazobenzene  occurs  between  Pn.  —  3  and  PH.  —  4. 

(2)  By  repressing  the  ionisation :  100  c.c.  of  tartaric  acid 

(40  grams  per  litre)  are  placed  in  each  of  two  100  c.c.  cylinders  and 
coloured  blue  by  the  addition  of  a  few  drops  of  methyl-violet  solu¬ 
tion.  To  one  cylinder,  4  grams  of  finely  powdered  sodium  tartrate 
are  added;  this,  when  dissolved,  will  change  the  colour  to  violet. 
The  water  solution  contains  17*00  mg.  FT  ion  per  litre  (PH.  =  1*77), 
whilst  the  tartrate  solution  contains  0*96  mg.  H'  ion  per  litre 
(Pn.  =  3*02).  The  neutral  point  of  methyl-violet  lies  between 
PH.  =  2  and  PH.  —  3.  J.  F.  S. 
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Physico-chemical  Revision  of  the  Atomic  Weight  of 
Bromine  :  Necessity  of  Correcting  the  Atomic  Weight  of 

Silver.  Ph.  A.  Guye  (/.  Chim.  Phys 1919,  17,  171—186).— 
From  the  experiments  of  Moles  (A.,  1916,  ii,  42,  526)  and  Reiman 
(A.,  1917,  ii,  137,  200),  the  weight  of  the  normal  litre  of  hydrogen 
bromide  has  been  calculated  to  the  value  3-64423  grams.  The, 
weight  of  a  litre  of  hydrogen  bromide  at  0°  and  under  a  pressure 
of  2/3  or  1/3  atm.  is  given  by  2-42197  grams  and  1*20729  grains 
respectively.  The  divergences  from  Avogadro's  law  (1-f-A)  and 
from  the  compressibility  (A;0)  have  been  found  to  be  (1  +  A)  = 
1*00934  and  A ^  =  0*00925  (see  this  vol.,  ii,  318).  From  these 
values,  the  atomic  weight  of  bromine  is  calculated  to  79*920.  This 
value  is  slightly  greater  than  the  value  obtained  from  the  ratio 
Ag:Br,  consequently  it  is  suggested  that  the  atomic  weight  of 
silver  ought  to  be  reduced  to  107*87,  J.  F.  S. 

Recovery  of  Iodine  from  its  Residues.  F.  Arndt  ( Ber 
1919,  52,  [A],  1131 — -1134).- — The  residues  are  placed  in  a  large 
flask  provided  with  a  rubber  stopper  which  carries  a  tube  reaching 
nearly  to  the  bottom  of  the  liquid.  The  other  end  of  the  tube  is 
connected  with  a  reversed  wash-bottle  and  a  source  of  oxygen. 
The  residues  (which  should  not  more  than  half  fill  the  flask)  are 
acidified  with  crude  sulphuric  acid,  and  oxygen  is  passed  into  the 
flask.  A  small  quantity  of  nitrite  solution  is  added,  the  flask  is 
securely  corked,  and  passage  of  the  oxygen  is  continued  into  the 
well-shaken  liquid.  Completion  of  the  action  is  indicated  by 
cessation  of  the  oxygen  absorption,  when  a  further  small  quantity 
of  nitrite  should  he  added  to  make  certain  that  all  the  iodine  has 
separated.  The  crude  iodine  is  purified  by  distillation  with  steam, 
the  vapours  being  passed  directly  into  a  large  Erlenmeyer  flask, 
which  is  cooled  by  water  and  is  also  provided  with  a  long,  upright 
tube  to  serve  as  air  condenser.  The  iodine  which  is  thus  obtained 
retains  water  with  considerable  obstinacy,  and  is  most  easily  dried 
by  warming  it  on  the  water-bath  in  a  porcelain  dish  covered  by  a 
clock-glass;  the  latter  is  frequently  removed  and  the  deposit  of 
moisture  and  iodine  is  scraped  off.  As  soon  as  the  sublimate 
appears  perfectly  dry,  the  main  portion  may  safely  be  regarded  as 
dry  also.  The  iodine  so  obtained  is  pure. 

If  the  original  solution  is  free  from  organic  matter  of  high  mole¬ 
cular  weight,  such  as  starch,  the  distillation  with  steam  may  be 
omitted.  H.  W. 

Electrolytic  Production  of  Fluorine.  W.  L.  Aroo,  F.  C. 
Mathers,  B.  Humiston,  and  C.  O.  Anderson  (J.  Physical  Ghem ., 
1919,  23,  348 — 355). — The  authors  have  prepared  fluorine  by  the 
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electrolysis  of  molten  potassium  hydrogen  fluoride.  The  electro¬ 
lysis  is  effected  in  an  electrically  heated  copper  vessel  which  serves 
as  cathode ;  the  anode  is  made  of  graphite.  The  anode  is  enclosed 
in  a  permeable  diaphragm,  which  prevents  the  hydrogen  liberated 
at  the  cathode  mixing*  with  the  fluorine.  As  the  electrolysis 
proceeds,  potassium  fluoride  and  copper  fluoride  are  deposited  from 
the  fusion,  and  after  a  while  it  becomes  necessary  to  regenerate  the 
electrolyte.  The  most  efficient  conditions  for  work  are  a  tempera¬ 
ture  of  240 — 250°  and  a  current  of  10  amperes  at  10  volts.  Using 
these  conditions,  the  current  efficiency  is  about  70%.  In  the  pre¬ 
paration,  the  potassium  acid  fluoride  must  be  absolutely  dry,  and 
since  this  is  difficult  to  obtain  and  keep  on  account  of  the  hygro¬ 
scopic  properties  of  the  salt,  the  authors  prefer  the  corresponding 
sodium  salt,  which  has  the  advantages:  (i)  it  is  non-deliquescent, 
(ii)  it  decomposes  below  the  fusion  temperature,  (iii)  it  contains  a 
larger  quantity  of  available  hydrofluoric  acid,  and  (iv)  it  is  con¬ 
siderably  less  expensive.  The  properties  of  fluorine  which  may  be 
used  for  its  detection  are:  (i)  its  not  unpleasant  odour  (fluorine 
in  small  quantities  is  non-toxic,  but  long*  exposure  to  larger  quanti¬ 
ties  produces  headache) ;  (ii)  the  unlighted  gas  issuing  from  a 
Bunsen  burner  is  immediately  ignited  by  fluorine;  (iii)  sulphur  and 
soft  charcoal  are  quickly  ignited  when  the  gas  comes  into  contact 
with  them.  J.  F.  S. 

Constitution  of  Sulphur  Vapour.  James  J.  Dobbie  and 

J.  J.  Fox  (Proc.  Roy .  Sac.,  1919,  [A],  95,  484— 492).— The 
absorption  spectrum  of  sulphur  vapour  has  been  photographed  at 
the  temperatures  380 — 1080°.  Sulphur  vapour  was  produced  in  a 
silica  tube  100  mm.  long  and  12  mm.  diam.,  and  the  measurements 
were  made  with  a  large  Hilger  spectrograph.  Illumination  was 
produced  by  a  Nernst  lamp  for  the  visible  region  and  the  ultra¬ 
violet  down  to  A  3100,  and  for  the  region  beyond  the  range  of  the 
Nernst  lamp  a  cadmium  arc  was  employed.  Weighed  quantities 
of  sulphur  were  vaporised  in  the  tube,  which  had  previously  been 
sealed  at  a  pressure  of  8  mm.,  the.  gaseous  content  being  nitrogen; 
a  further  series  of  experiments  was  made  at  atmospheric  pressure. 
The  spectrum  shortens  as  the  temperature  is  raised  to  650°,  after 
which  it  lengthens  again.  The  maximum  absorption  therefore 
occurs  at  this  point.  The  authors  find  on  extrapolating  the  vapour 
density  results  of  Bilts  (A.,  1888,  1027)  that  at  the  temperature 
650°  the  density  corresponds  with  a  molecule  S3.  The  authors  are 
therefore  of  the  opinion  that  at  suitable  temperatures  sulphur 
vapour  contains  the  molecules  S3,  S3,  and  S8.  J.  F.  S. 

The  Reduction  of  Sulphurous  Acid  by  Hydrogen 
Sulphide  in  Aqueous  Solution.  Ernst  Heinze  (J.  pr.  Chem 
1919,  [ii],  99,  109 — 178).— For  the  quantitative  investigation  of 
the  reaction  between  sulphur  dioxide  and  hydrogen  sulphide  in 
aqueous  solution  at  different  temperatures,  an  apparatus  was  con¬ 
structed  by  means  of  which  accurately  measured  quantities  of  the 
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gases  could  be  brought  successively  into  the  reaction  flask,  in  which 
water  was  already  present,  with  complete  exclusion  of  air.  The 
course  of  the  reaction  was  found  to  be  very  complicated  and  to 
involve  a  number  of  reversible  reactions.  It  depends  both  on  the 
relative  proportions  of  the  reacting  gases  used  and  on  the  order  of 
addition.  A  considerable  part  of  the  paper  is  devoted  to  a 
description  of  the  special  methods  devised  for  the  analysis  of  the 
reaction  liquor.  It  was  found  that  the  sulphur  formed  in  the 
reaction  could  be  obtained  in  a  readily  filterable  form  if  a  small 
quantity  of  lanthanum  chloride  was  present  in  the  solution.  Any 
remaining  hydrogen  sulphide  was  estimated  by  precipitation  with 
cadmium  sulphate  ;  sulphur  dioxide  was  removed  by  a  current  of 
nitrogen,  collected  in  sodium  hydroxide  solution,  and  estimated 
iodometrically,  whilst  polythionic  acids  were  determined  by 
titrating  the  remaining  solution  with  barium  hydroxide. 

It  is  established,  first,  that  sulphur  dioxide  enters  into  the  reac¬ 
tion  in  the  form  of  sulphurous  acid,  not  in  the  anhydride  form. 
The  primary  reaction  appears  to  he  represented  by  the  reversible 
equation  H2SO^+H2S  ^  H2S02  +  H9S0.  Precipitation  of  sulphur 
is  caused  by  the  decomposition  of  the  compound  H2SO,  which  is 
assumed  to  be  of  the  hydrogen  peroxide  type.  This  compound  is 
also  supposed  to  be  formed  by  the  further  action  of  hydrogen 
sulphide  on  the  sulphoxylic  acid,  thus:  H2S02  +  H9S  —  2H2SO. 
Consequently,  the  final  result  of  the  interaction  of  one  mol.  of 
sulphurous  acid  with  two  mols.  of  hydrogen  sulphide  is  given  by 
the  equation  2!T2S  -}-  S02~ -  3S  -f  2H20.  The  reaction  only  comes  to 
completion,  however,  after  several  months.  The  final  state  is 
reached  more  quickly  in  presence  of  excess  of  hydrogen  sulphide. 
It  is  shown  experimentally  that  hydrogen  sulphide  also  reacts  with 
polythionic  acids  to  form  sulphur  and  water. 

When  excess  of  sulphurous  acid  is  present,  less  sulphur  is  pre¬ 
cipitated  and  more  polythionic  acid  formed.  After  about  a  day, 
a  condition  of  equilibrium  obtains.  If,  now,  the  precipitated 
sulphur  is  filtered  off  and  the  excess  of  sulphur  dioxide  removed 
by  a  current  of  nitrogen,  in  a  short  time  more  sulphur  comes  down 
and  sulphur  dioxide  again  appears  in  the  solution.  It  is  shown 
that  the  sulphur,  when  once  precipitated,  takes  no>  further  part 
in  the  process,  and  the  reversible  reactions  are  supposed  to  involve 
the  polythionic  acids,  sulphurous  acid,  and  the  compounds  H9S02 
and  HnSO,  thus  :  (4T  IL80 ,  4-  SOo  —  11,8  .0, ; 


(5)  H.SO  +  TkSO,  —  H0S0O0  +  H0O; 
f6)  H2S20.t  +  H2S20;  ^  H  S4O0  +  H20  f  (7)  H?S406  +  H?S20»3  — 
H?Sr,O0  4-  H08O3.  With  increasing  concentration  of  sulphur  di¬ 
oxide,  the  proportion  of  tetrathionic  acid  increases,  whilst  that  of 
pentathionio  acid  decreases.  This  is  attributed  to  the  dehydration 
of  the  sulphurous  acid  owing  to  the  increasing  acidity  of  the  solu¬ 
tion.  with  consequent  increase  in  the  production  of  H2S204  by 
equation  (4V 

When  solutions  containing  excess  of  sulphur  dioxide  are  allowed 
to  remain  for  several  wreeks,  increasing  quantities  of  sulphuric  acid 
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are  formed,  but  the  mechanism  of  this  change  cannot  at  present 
be  explained.  Possibly  it  is  due  to  the  decomposition  of  trithionic 
acid,  which  may  be  formed  in  small  quantities  and  is  known  to 
decompose  into  sulphuric  acid,  sulphur  dioxide,  and  free  sulphur. 

E.  PI.  R. 

Action  of  Sodium  Thiosulphate  on  the  Hypochlorites. 

F.  Dienert  and  F.  Wandenbulcke  (Compt.  rend.,  1919,  169, 
29 — 30). — A  quantitative  study  of  the  interaction  of  sodium  thio¬ 
sulphate  and  sodium  hypochlorite  in  dilute  solutions  shows  that 
the  reaction  proceeds  according  to  the  equation  3Na2S203  +  5Cl2  + 
5H20  -  Na2S04  +  8HC1  +  H2S04  +  Na2S40G  +  2NaCl  or  5NaOCl  + 
3Na2S203+5II20  =  2Na2S04  +  Na2S40G  +  5NaCl  +  5H,0.  In  the 
presence  of  acids,  however,  or  even  in  the  presence  of  sodium 
hydrogen  carbonate,  much  less  sodium  thiosulphate  is  required, 
the  reaction  being  Na2So03  +  4C19  .+  5H20  =  2NaHS04  +  8PIC1. 

W.  G. 

Selenic  Acid  and  Copper  Selenate.  L.  M.  Dennis  and 
J.  P.  Roller  (J.  Amer.  Ghent.  Sac 1919,  41,  949 — 970). — 
Selenium  has  been  obtained  from  smelter  flue-dust  by  fusing  a  mix¬ 
ture  of  300  grams  of  flue-dust,  200  grams  of  anhydrous  sodium 
carbonate,  and  775  grams  of  sodium  peroxide  in  a  large  nickel 
crucible  until  the  mass  melted  quietly.  After  cooling,  the  product 
was  treated  with  water  and  insoluble  material  filtered  off;  it  was 
then  nearly  neutralised  with  hydrochloric  acid,  which  precipitated 
most  of  the  zinc  and  aluminium.  After  filtration,  a  large  volume 
of  hydrochloric  acid*  was  added,  and  the  solution  boiled  for  thirty 
minutes  to  reduce  selenic  acid  to  selenious  acid;  any  silica  present 
was  precipitated  at  this  stage;  the  filtrate  was  then  heated  to  80° 
and  treated  with  sodium  sulphite  in  small  quantities.  The 
selenium  separates,  and  is  converted  into  the  grey  modification  by 
digesting  it  with  the  solution  for  several  hours  at  80°. 

Anode  slimes  containing  96%  of  selenium  were  also  used  to  pre¬ 
pare  the  pure  element.  The  slime  was  added  to  concentrated  nitric 
acid  to  which  one-fifth  of  its  volume  of  water  had  been  added ;  a 
vigorous  action  ensued,  and  when  this  had  moderated,  the  mixture 
was  heated  to  complete  the  oxidation.  The  solution  was  filtered, 
and  a  viscous,  dark  green  liquid  obtained  which  was  evaporated 
to  dryness.  The  residue  was  taken  up  with  hydrochloric  acid  (3:1) 
and  the  selenium  precipitated  by  sulphur  dioxide  or  sodium 
sulphite. 

Pure  selenium  dioxide  is  prepared  from  selenium  by  dissolving 
the  substance  obtained  above  in  nitric  acid  and  evaporating  the 
solution  to  dryness.  The  crude  dioxide  thus  obtained  was  placed 
in  one  end  of  a  glass  tube  85  era.  long  and  3’5  cm.  diameter.  The 
tube  was  covered  with  asbestos  paper  and  placed  in  a  60  cm.  com¬ 
bustion  furnace;  a  2  cm.  thick  plug  of  glass  wool  was  placed  in  the 
middle  of  the  tube.  The  tube  was  so  arranged  in  the  furnace  that 
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only  a  small  length  protruded  at  the  cold  end.  On  heating  the 
crude  dioxide,  it  sublimed  and  condensed  on  the  protruding  part 
oi  the  tube,  and  as  this  became  full,  more  of  the  tube  was  pushed 
out  of  the  furnace. 

Selenious  acid  was  prepared  directly  from  anode  slimes  by 
oxidising  with  nitric  acid  and  evaporating  until  a  syrupy  solution 
was  obtained.  On  cooling,  large  crystals  separated,  and  after  four 
recrystallisations  from  water,  pure  selenious  acid,  quite  free  from 
tellurium,  was  obtained. 

Tellurium  may  be  detected  in  the  presence  of  selenium  by  dis¬ 
solving  10 — 20  grains  of  the  oxide  in  hydrochloric  acid  (D  1*16), 
heating  to  90°,  and  saturating  with  sulphur  dioxide.  The  pre¬ 
cipitated  selenium  is  filtered  off  and  the  filtrate  diluted  with  an 
equal  volume  of  water  and  saturated  cold  with  sulphur  dioxide. 
An  immediate  black  precipitate  of  tellurium  is  formed  if  this 
element  is  present.  A  yield  of  1200  grams  of  selenious  acid  was 
obtained  from  3000  grams  of  slimes. 

Pure  selenic  acid  has  been  prepared  (i)  by  the  oxidation  of  silver 
selenite  by  means  of  bromine,  (ii)  by  the  oxidation  of  copper 
selenite  by  chlorine,  and  (iii)  by  the  electrolytic  oxidation  of 
selenious  acid.  In  the  last-named  method,  the  most  efficient  yield 
is  obtained  when  lead  dioxide  anodes,  in  thimbles,  are  used. 

Selenious  acid  may  be  detected  in  the  presence  of  selenic  acid 
on  the  basis  of  the  reaction  II2Se03  +  4HI  =  Se  +  41  +  3H20.  Con¬ 
centrated  selenic  acid  will  also  oxidise  hydriodic  acid,  but  if  the 
solution  is  dilute,  selenic  acid  will  remain  unchanged.  If,  there¬ 
fore,  small  quantities  of  potassium  iodide  are  added  to  solutions 
containing  both  selenious  and  selenic  acid  in  test-tubes  15  cm. 
long,  there  will  be  a  yellow  colour  produced,  due  to  iodine  being 
liberated,  and  when  the  colour  of  the  iodine  is  discharged  by  the 
addition  of  a  drop  or  two  of  sodium  sulphite,  the  red  turbidity 
due  to  free  selenium  is  visible.  If  the  selenic  acid  is  more  con¬ 
centrated  than  0*8%,  iodine  may  be  liberated  by  it,  but  as  the 
hydriodic  acid  is  not  concentrated,  the  reaction  goes  no  further. 
This  reaction  is  capable  of  detecting  1  part  of  selenium  dioxide  in 
18,400  parts  of  selenic  acid,  or  1  part  of  selenium  dioxide  in 
2,500,000  parts  of  solution. 

Sulphuric  acid  in  the  presence  of  selenic  acid  may  be  detected 
in  the  following  manner.  Selenic  acid  is  diluted  to  4%,  placed  in 
a  350  c.c.  beaker,  10  c.c.  of  90%  hydrazine  hydrate  added,  and 
heated  to  60°.  Sufficient  concentrated  hydrochloric  acid  (5  c.c.)  is 
added  to  make  the  liquid  distinctly  acid,  and  the  mixture  boiled 
for  an  hour.  After  cooling,  the  precipitated  selenium  is  filtered 
off,  and  the  process  repeated  until  no  more  selenium  is  deposited. 
The  filtrate  is  then  evaporated  to  25  c.c.,  and  2  c.c.  of  10%  barium, 
chloride  solution  are  added,  and  the  mixture  kept-  at  80°  for  an 
hour,  when  a  white  turbidity  is  produced  if  sulphuric  acid  is  present. 
This  reaction  is  visible  if  1  mg.  of  barium  sulphate  is  formed,  and 
it  is  possible  to  detect  1  part  of  sulphuric  acid  in  the  presence  of 
10,000  parts  of  selenic  acid. 
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All  attempts  to  prepare  perselenic  acid  and  perselenates  by 
electrolysis  gave  negative  results. 

The  monohydrate  of  copper  seienate  is  produced  from  the  penta- 
hydrate  by  heating  the  latter  at  102°  for  two  hours.  The  pen  ta¬ 
lly  drat  c  is  completely  dehydrated  at  230 — 235°,  and  the  anhydrous 
seienate  is  stable  up  to  280°.  The  pentahydrate  used  in  these 
experiments  was  prepared  by  the  action  of  chlorine  on  copper 
selenite,  and  contained  copper  chloride;  this  was  removed  by  ex¬ 
tracting  with  acetone  in  a  Soxhlet  extractor.  In  this  process,  the 
pentahydrate  lost  2H20  and  the  trihydrate  was  formed ;  this  sub¬ 
stance  has  a  pale  blue  colour. 

Ammonia  derivatives  of  copper  seienate  have  been  prepared  by 
methods  analogous  to  those  used  by  Horn  and  Taylor  (A.,  1904, 
ii,  662)  in  the  preparation  of  the  corresponding  derivatives  of 
copper  sulphate.  (i)  Copper  seienate  t e t raa m m oniate  mono- 
hydrate ,  CuSe04,4-NII3,H20,  is  prepared  by  digesting  100  grams 
of  copper  seienate  pentahydrate  with  125  c.c.  of  ammonium  hydr¬ 
oxide  (0’96)  until  it  has  dissolved;  ammonia  gas  is  then  led  in,  and 
in  a  short  time  clusters  of  deep  bluish-violet  crystals  separate. 
The  crystals  were  dried  by  suction  and  finally  air-dried.  It  is 
quite  stable  when  kept  over  lime,  but  loses  ammonia  in  the  air;  it 
crystallises  in  slender,  orthorhombic  prisms,  (ii)  Copper  seienate 
triammoniate  monohydrate,  CuSe04,3NH3,H?0,  is  prepared  by  ex¬ 
posing  the  last  described  compound  to  a  current  of  air  for  about 
twenty-four  hours.  It  is  a  blue  compound  which  dissolves  in 
water  to  give  a  blue  solution;  this  on  dilution  becomes  lighter  in 
colour  and  deposits  a  basic  salt.  (iii)  Copper  seienate  tetra- 
ammoniate ,  CuSe04,4NH3,  is  prepared  from  the  first-named  com¬ 
pound  by  placing  it  moist  in  a  desiccator  over  lime  at  25  mm. 
pressure  and  keeping  it  there  for  seven  days.  It  is  of  a  lighter 
bluish-violet  colour  than  the  hydrated  salt;  it  gives  off  ammonia 
when  exposed  to  the  air,  but  is  stable  in  a  vacuum  over  lime. 

J.  F.  S. 

Formation  of  Ammonia  by  Means  of  an  Electric  Arc  : 
Influence  of  Diminishing  the  Pressure.  E,  Briner  and  A. 
Baerfuss  (J.  Chim .  Phys .,  1919,  17,  71 — 140.  Compare  this  vol., 
ii,  148).-  -The  synthesis  of  ammonia  from  a  mixture  of  nitrogen 
and  hydrogen  at  reduced  pressures  by  means  of  an  alternating  arc 
between  electrodes  of  various  metals  has  been  studied  under  a  long 
series  of  widely  varying  experimental  conditions.  It  is  shown  that 
at  sufficiently  low  pressures  (150  mm.  and  below)  the  arc  assumes 
the  appearance  of  a  luminous  sheath,  which  surrounds  the  elec¬ 
trodes  and  becomes  longer  the  lower  the  pressure  and  the  larger 
the  current.  This  sheath  plays  an  important  part  in  the  synthesis 
of  ammonia.  On  reducing*  the  pressure,  it  is  noted  that  successive 
decreases  in  the  voltage  of  the  arc  have  nearly  the  same  effect  in 
the  two  pure  gases  and  their  mixtures.  At  pressures  of  the  order 
600 — 700  mm.,  an  increase  in  the  arc  current  leads  to  an  increase 
in  the  energy  yield  (Edl),  which  is  due  to  a  lowering  of  the 
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voltage.  Working  at  pressures  oi  the  order  ICO  mm.  with  the 
theoretical  mixture  of  gases,  there  is  an  improvement  in  the  value 
of  Edt  which  is  to  be  attributed,  for  the  most  part,  to  the  lower¬ 
ing  of  the  voltage.  At  this  pressure  and  with  platinum  electrodes, 
an  increase  in  the  nitrogen  percentage  leads  to  an  increased 
quantity  yield  (Q)  of  about  200%  for  the  optimum  mixture  of  five 
volumes  of  nitrogen  to  one  volume  of  hydrogen.  Using  different 
metals  as  electrodes,  it  is  found  that  the  metals  of  the  platinum 
group  give  the  best  results,  platinum  itself  being  most  efficient; 
these  metals  are  followed  in  efficiency  by  tungsten  and  copper. 
Iron  and  nickel  are  very  much  less  effective  than  the  other  metals 
mentioned,  and  for  these  the  optimum  yield  is  obtained  from  the 
theoretical  mixture  at  all  pressures.  The  presence  of  moisture  does 
not  appear  to  affect  the  synthesis ;  the  presence  of  oxygen  in  small 
quantities  in  certain  circumstances  acts  favourably  on  the  reaction. 
At  reduced  pressures,  the  influence  of  the  arc  current  appears  to 
be  connected  with  the  temperature  produced  at  the  electrodes;  for 
every  electrode  there  is  an  optimum  diameter  for  every  current. 
For  currents  up  to  0*020  amp,,  cooling  of  the  region  containing 
the  arc  does  not  increase  the  yield.  At  low  pressures,  the  yields 
are  almost  independent  of  the  distance  between  the  electrodes, 
consequently  it  is  advisable  to  reduce  this  space  as  much  as  possible, 
since  it  only  plays  a  secondary  part  in  the  reaction.  There  is  no 
appreciable  formation  of  ammonia  when  nitrogen  and  hydrogen, 
which  have  been  submitted  to  the  arc,  are  allowed  to  mix.  The 
foregoing*  results  confirm  in  the  main  the  theory  of  the  formation 
of  ammonia  put  forward  by  the  authors.  This  theory  states  that 
ammonia  is  formed  by  the  action  of  a  high  temperature  followed 
by  a  kinetic  phenomenon  in  the  colder  regions  where  the  ammonia 
is  stable  in  the  concentration  produced,  rather  than  by  the  estab¬ 
lishment  of  an  equilibrium  in  the  very  cold  regions.  In  the 
relatively  cold  regions,  which  are  near  the  luminous  sheath,  the 
formation  occurs  between  the  elements  which  have  previously  been 
rendered  active  by  contact  with  the  electrodes.  The  activation  of 
the  elements  appears  to  consist  of  the  dissociation  of  the  molecules 
into  atoms  at  the  very  high  temperature  of  the  arc,  and  is  favoured 
by  a  diminution  of  the  pressure.  Active  nitrogen,  described  by 
Strutt,  does  not  appear  to  take  any  part  in  the  synthesis,  and  at 
the  pressures  employed  does  not  appear  to  be  formed.  J.  F.  S. 

Relations  between  Nitrogen  Peroxide  and  Nitric  Acid. 

P.  Pascal  and  Garnier  {Bull,  Soc .  cMm 1919,  [iv}*  25, 30T — 321). 
— Results  obtained  for  the  density  of  nitrogen  peroxide  over  the 
temperature  range  0 — 21*5°  are  in  agreement  with  those  of 
Cundall  (compare  T.,  1891,  59,  1076),  being  represented  by  the 
equation  De4  =  1*490  —  0*00215U  The  density  of  nitrogen  peroxide  is 
lowered  by  the  addition  of  nitrous  anhydride,  the  variations  of 
density  with  the  composition  of  the  mixture  obeying  a  linear  law. 

The  density  of  nitric  acid  shows  a  marked  increase  with  the 
addition  of  nitrogen  peroxide  (compare  Lunge  and  Marchlewsky, 
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Zcitsch .  any ew  Client.,  1912,  10),  reaching  a  maximum  when  the 
mixture  contains  about  42*5%  by  weight  of  the  peroxide.  This 
corresponds  with  a  hydrate,  N20r)?N204,H20,  and  the  existence  of 
this  is  confirmed  by  a  thermal  study  of  the  reciprocal  solubilities 
of  nitric  acid  and  nitrogen  peroxide.  This  hydrate  is  stable  below 
—  48*5°,  and  at  this  temperature  dissociates,  liberating  nitrogen 
peroxide. 

Sulphuric  acid  is  not  appreciably  soluble  in  nitrogen  peroxide, 
but  when  added  to  anhydrous  nitric  acid  or  the  acid  containing*  a 
little  water,  it  does  not  appreciably  alter  the  solubility  of  the 
peroxide  in  the  acid  providing  the  mixture  does  not  contain  more 
than  30%  of  sulphuric  acid,  the  water  content  being  the  principal 
factor  of  solubility.  W.  G. 

Some  Properties  of  Acid  Phosphates.  A.  Joannis  ( Compt . 
rend.,  1919,  168,  1202 — 1203). — Neither  di sodium  hydrogen  phos¬ 
phate  nor  potassium  dihydrogen  phosphate  absorbs  gaseous  or 
liquid  ammonia,  and  ammonium  dihydrogen  phosphate  only 
absorbs  it  very  slowly.  Similarly,  in  the  absence  of  water,  mag¬ 
nesium  ammonium  phosphate  cannot  be  obtained  from  magnesium 
hydrogen  phosphate.  W.  G. 

Allotropy  of  Carbon.  Maurice  Copisarow  ( Chem .  News , 
1919,  118,  301 — 304). — The  polyatomicity  of  the  carbon  molecule 
is  proved  by  (i)  the  existence  of  several  forms  of  carbon  which  are 
chemically  and  physically  distinct  from  one  another,  (ii)  the  high 
volatilisation  point,  (iii)  the  general  theory  of  the  solid  state, 
(iv)  the  products  of  moist  oxidation,  (v)  the  combustion  of  carbon, 
and  (vi)  the  A -ray  spectrometric  study  of  the  modifications  of 
carbon.  In  accordance  with  the  theory  of  allotropy  (this  vol., 
ii,  279),  carbon  may  exist  in  three  forms:  (a)  a  non-rigid,  mole¬ 
cular  configuration,  some  valencies  of  which  are  free,  ( b )  a  rigid, 
molecular  configuration,  some  valencies  of  which  are  free,  and 
(c)  a  rigid,  molecular  configuration,  all  valencies  of  which  are  fixed. 
From  a  consideration  of  the  heats  of  combustion,  products  of  oxida¬ 
tion,  and  the  physical  properties  of  the  three  forms  of  carbon,  it 
is  shown  that  amorphous  carbon  is  represented  by  a ,  graphite  by 
h,  and  diamond  by  c.  Possible  configurations  in  keeping  with  the 
above  are  drawn  in  the  paper.  J.  F.  S. 

The  Oxidation  of  Coal.  Frederick  Vincent  Tideswell  and 
Richard  Vernon  Wheeler  (T.,  1919,  115,  895 — 902). 

The  Preparation  of  Carbonyl  Chloride  by  Means  of 
Carbon  Tetrachloride  and  Oleum  or  Ordinary  Sulphuric 
Acid.  V.  Grignard  and  Ed.  Urbain  {Compt.  rend.,  1919,  169, 
17 — 20).- — With  sulphur  trioxide,  carbon  tetrachloride  reacts 
according  to  the  equation  2S03  +  CCL  —  COCl2  +  Sa06Cl2,  but  with 
pyrosulphuric  acid  the  reaction  is  S03  +  H2S04  +  CC14~C0C12  + 
2S03HC1.  With  ordinary  sulphuric  acid  in  the  presence  of 
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infusorial  earth  as  a  catalyst,  the  reaction  is  2H2S04  +  3CC14  — 
3C0C12  +  4HC1  +  S205C12,  together  with  a  slight  secondary  reaction, 
S205C12  +  CC14“  COCl2  +  2S02C12.  The  principal  objection  to  this 
second  method  is  the  presence  of  hydrogen  chloride  with  the 
carbonyl  chloride,  but  this  may  be  got  over  to  some  extent  by  dis¬ 
solving  the  carbonyl  chloride  in  carbon  tetrachloride,  the  hydrogen 
chloride  being  only  slightly  soluble  in  this  solvent.  [See,  further, 
J.  Soc.  Chem.  hid .,  1919,  August.]  W.  G. 

Action  of  Concentrated  Sulphuric  Acid  on  Carbon 
Tetrachloride.  Ch.  Mauguin  and  L.  J.  Simon  ( Conipt .  rend., 
1919,  169,  34 — 36.  Compare  Grignard  and  Urbain,  preceding 
abstract). — Real  sulphuric  acid  reacts  with  carbon  tetrachloride 
at  about  150°  according  to  the  equation  CCI4  -b  H2S04  —  S03HC1  + 
COCl2fIICl.  If  an  acid  which  is  slightly  aqueous  is  used,  the 
water  present  is  decomposed  by  the  chlorosulphonic  acid  first 
formed,  giving  sulphuric  acid  and  hydrogen  chloride.  Finally,  the 
chlorosulphonic  acid  itself  reacts  with  carbon  tetrachloride,  thus: 
CC14  +  2S03HC1  —  S205C12  +  2HC1  +  COCl2.  The  carbonyl  chloride 
is  purified  by  solution  in  carbon  tetrachloride  and  subsequent 
distillation.  W.  G. 

The  Sulphones  formed  by  the  Iodides  of  Sodium , 
Rubidium,  and  Caesium.  It.  de  Forcrand  and  F.  Taboury 

(('ompt .  rend .,  1919,  168,  1253—1257). — By  the  action  of  liquid 
sulphur  dioxide  on  the  iodides  of  sodium,  rubidium,  and  caesium, 
the  authors  have  obtained  sulphones  of  the  type  MI,3S02,  that  of 
sodium  being  amorphous  and  the  other  two  being  soluble  in  excess 
of  liquid  sulphur  dioxide,  and  crystallising  from  it  on  evaporation 
at  0°.  *  '  W.  G. 

Stability  of  Sodium  Thiosulphate  Solutions.  I.  M. 

Kolthoff  ( Pharm .  Wee  kb!  ad,  1919,  56,  878 — 888). — In  general, 
the  decomposition  of  thiosulphate  solutions  proceeds  more  rapidly 
in  the  light  than  in  the  dark.  The  oxidising  action  of  the  air  may 
be  prevented  to  some  extent  by  covering  the  solution  with  a  layer 
of  light  petroleum.  The  presence  of  alkaline  substances  prevents 
the  decomposition  almost  completely.  The  addition  of  about 
0*2  gram  of  sodium  carbonate  per  litre  is  sufficient  to  ensure  in 
great-  measure  the  stability  of  the  solution.  The  accelerative  effect 
of  deposited  sulphur  on  the  decomposition  is  probably  due  to 
bacterial  action.  The  decomposition  may  be  retarded  by  the  addi¬ 
tion  of  O’Ol  gram  of  mercuric  iodide  per  litre  of  solution. 

W.  S.  M. 

Sodium  Hydrogen  Sulphite  Crystals  (NaHS03r3H20). — 

Walther  Schuler  and  Arno  Wilhelm  (Zeit.sch.  an  pew.  Chem., 
1919,  *32,  198 — 199).  —  The  sodium  hydrogen  sulphite  crystals 
deposited  at  low  winter  temperatures  from  aqueous  solutions  con¬ 
tain  three  molecules  of  water.  They  are  2 — 6  cm.  long,  2 — 3  mm. 
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thick,  hexagonal  in  section,  and  belong  apparently  to  the  rhombic 
system.  At  higher  temperatures  or  when  removed  from  the  mother 
liquor,  they  rapidly  lose  water  and  disintegrate,  leaving  a  residue 
of  anhydrous  sodium  hydrogen  sulphite  containing  sulphate  and 
traces  of  pyrosulphite  if  they  have  been  exposed  to  the  air. 

G.  F.  M. 

Lime  Mortars  :  Solution  and  Conversion  of  Solid  Sub¬ 
stances  into  Colloids.  Y.  Kohlschutter  and  G.  Walther 
( Zeitsch .  Elektrochem .,  1919,  25,  159 — 183). — The  rate  at  which 
calcium  oxide,  prepared  from  calcium  carbonate,  calcium  hydr¬ 
oxide,  and  calcium  oxalate,  respectively,  combines  with  water 
vapour  at  the  ordinary  temperature  has  been  determined.  The 
volume  changes  and  the  amount  of  water  taken  up  have  also  been 
determined.  The  rate  of  absorption  is  shown  to  differ  with  the 
various  samples  of  calcium  oxide.  Further,  the  rate  of  sediment¬ 
ation  of  calcium  hydroxide  has  been  measured  for  calcium  hydr¬ 
oxide  prepared  by  slaking  lime  in  water  or  solutions  of  calcium 
chloride,  calcium  nitrate,  sodium  chloride,  potassium  chloride, 
potassium  nitrate,  sodium  hydroxide,  sodium  acetate,  potassium 
thiocyanate,  ammonia,  ammonium  oxalate,  and  sodium  carbonate 
of  various  concentrations.  The  rate  at  which  sedimentation  occurs 
varies  with  the  different  electrolytes;  some  when  in  small  concen¬ 
trations  increase  the  sedimentation  velocity,  and  in  large  concen¬ 
trations  decrease  it,  whilst  in  other  cases  the  reverse  is  the  case. 
The  velocity  of  sedimentation  is  greater  when  water  is  added  to 
quicklime  than  when  lime  is  added  to  water.  Further,  a  differ¬ 
ence  is  observed  in  the  rate  of  sedimentation  of  calcium  hydroxide 
produced  by  slaking  lime  in  lime-water.  The  sedimented  product 
of  a  suspension  of  calcium  hvdroxide  in  water  is  not  the  same  as 
the  product  obtained  by  slaking  lime  in  water  and  allowing  it  to 
settle.  The  results  obtained  indicate  that  in  the  production  of  a 
true  solution  of  calcium  hydroxide  in  water  from  lime,  an  inter¬ 
mediate  colloidal  state  is  first  formed.  J.  F.  S. 

Lead-Sodium-Mercury  and  Lead-Sodium-Tin  Alloys.  J. 

Goebel  ( Zeitsch .  anorg.  Chem .,  1919,  106,  209 — 228). — A  thermal 
investigation  has  been  made  of  lead-sodium-mercury  alloys  contain¬ 
ing  up  to  4%  of  sodium  and  7%  of  mercury,  and  of  lead— sodium- 
tin  alloys  containing  up  to  4%  of  sodium  and  6%  of  tin.  The  lead- 
sodium  binary  alloys  show  a  eutectic  point  at  308°  with  2*7%  of 
sodium,  the  eutectic  consisting  of  mixed  crystals  of  sodium  and 
lead  with  a  compound,  probably  Na2Pb5,  which  corresponds  with 
4%  of  sodium.  To  obtain  the  equilibrium  diagram  of  the  lead- 
sodium— mercury  alloys,  sixty-three  fusions  were  made.  In  presence 
of  mercury  up  to  2%,  the  lead— sodium  eutectic  persists,  but  the 
eutectic  point  is  lowered  about  5°.  With  more  mercury,  up  to 
7%,  the  eutectic  point  disappears,  but  is  still  represented  m  the 
diagram  by  a  minimum  in  the  same  position.  Sodium  is  more 
soluble  in  the  lead— mercury  mixed  crystals  than  in  pure  lead.  A 
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plan  of  the  space  diagram  with  isothermal  lines  is  given.  The 
series  of  fusions  with  3%  of  mercury  was  extended  up  to  12%  of 
sodium.  The  liquidus  line  rises  from  2*7%  to  about  5%  of  sodium, 
then  falls  to  a  eutectic  point  between  7  and  8%  of  sodium  at  290°, 
and  again  rises  to  a  high  maximum  at  354°  with  10%  of  sodium. 
It  then  falls  rapidly  towards  another  eutectic  line  at  280°.  The 
existence  of  at  least  two  compounds  is  indicated,  but  their  nature 
is  not  apparent. 

To  obtain  the  equilibrium  diagram  for  the  lead— sodium— tin 
system  up  to  4%  of  sodium  and  6%  of  tin,  forty-eight  fusions  were 
made.  The  space  diagram  consists  of  two  surfaces  meeting  in  a 
depression  running  parallel' to  the  lead-tin  side  of  the  diagram. 
This  depression  represents  the  separation  of  a  eutectic  consisting  of 
lead— sodium  mixed  crystals  with  an  unknown  compound.  The 
temperature  of  the  eutectic  point  falls  with  increasing  quantities 
of  tin  from  308°  to  29 601.  The  lead-tin  mixed  crystals  appear  to 
dissolve  no  more  sodium  than  pure  lead.  E.  H.  It. 

Reduction  of  Metallic  Sulphides  by  Means  of  Aluminium. 

N.  Parravano  and  P.  Agostini  ( Gazzetta ,  1919,  49,  i,  103 — 115. 
Compare  Parravano  and  De  Cesaris,  A.,  1917,  ii,  292). — The  dis¬ 
placement  of  the  metal  of  a  sulphide  by  another  metal  in  accord¬ 
ance  with  the  equation  M1  +  MS  ~  M*S  +  M  is  considered  in  the 
two  cases :  (1)  when  the  reacting  compounds  are  able  to  exist 

together  without  mixing,  and  (2)  when  such  compounds  are  more 
or  less  miscible  in  the  liquid  state  alone  or  in  both  the  liquid  and 
solid  states. 

In  the  experiments  made,  the  metallic  sulphide  was  added  to 
molten  aluminium  contained  in  a  clay  crucible,  the  reacting  sub¬ 
stances  being  taken  in  weighed  quantities.  The  fused  mass  was 
then  gradually  heated  and  stirred  until  reaction  commenced,  and 
after  a  short  time  was  allowed  to  cool.  In  all  cases,  the  apparatus 
was  surrounded  by  an  inert  gas. 

The  sulphides  investigated  were  PbS,  Cu2S,  SnS,  CdS,  ZnS, 
Sb2S3,  Ag2S,  Bi2S8,  NiS,  and  CoS,  all  of  which  were  largely,  and 
some  completely,  desulphurised  by  aluminium.  Noteworthy  is  the 
reduction  of  zinc  sulphide,  to  which  is  attributed  a  higher  heat 
of  formation  than  to  the  equivalent  proportion  of  aluminium 
sulphide.  With  PbS,  Cu2S,  SnS,  Ag0S,  and  Bi2S3,  the  amount  of 
the  metal  obtained  approximates  closely  to  the  theoretical  quantity, 
whereas  this  is  not  the  case  either  (1)  with  CdS  and  ZnS,  owing  to 
the  volatility  of  the  reduced  metal,  or  (2)  with  NiS  and  CoS,  owing 
to  projection  of  material  from  the  crucible  in  consequence  of  the 
excessive  vigour  of  the  reaction.  T.  H.  P. 

New  Synthesis  of  Phosgenite.  W.  A.  Hamor  and  H.  E. 

Gill  (Amer.  J.  Sci .,  1919,  [iv],  47,  430). — Phosgenite, 

PbC03,PbCl2,  has  been  synthesised  by  heating  a  mixture  of  lead 
hydroxide  and  excess  of  carbonyl  chloride  for  one  to  four  hours  at 
95°,  120°,  150°,  175°,  200°,  and  250°.  The  best  results  were 
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obtained  at  175°,  the  amount  formed  being  less  the  higher  the 
temperature  above  this  value.  The  product  was  crystalline  and 
of  a  faint  yellow  colour,  identical  in  all  respects  with  the  naturally 
occurring  mineral.  J.  F.  S. 


Combinations  of  Mercuric  Chloride  and  the  Alkali 
Chlorides.  C.  Tourneux  (Ann.  Ghim 1919,  [ix],  11,  225 — 361). 
— From  a  study  of  the  equilibrium  of  the  system  mercuric  chloride- 
potassium  chloride— water  at  34°,  56°,  80°,  and  100°,  the  author 
shows  that  it  is  possible  to  obtain  two  crystalline  salts  having  the 
composition  H gCl2, 2  K  Cl ,  II 2  O  and  2HgCL2,KCl,2H20.  In  addition, 
three  sets  of  crystals  have  been  obtained,  the  composition  of  which 
may  be  represented  by  (2HgCL,,KCl,H£,0)4(HgCL>,2KCT,He>0), 
(2  HgCL> ,  KC1  ,H20 )  ( ITgClo 2 KOI , H<,0 ) ,  and 

(~2  H  gCL,KCl,H<>0 )  ( Hg  C 12 ,  2  KC1 ,  H ,,  O  )4. 


The  author  is  not  certain  as  to  whether  the  last  three  formulae 
represent  double'  salts  or  simply  mixed  crystals  of  the  two  salts  the 
composition  of  which  is  expressed  in  the  brackets.  He  has  not 
succeeded  in  preparing  the  hydrate  2HgCl2,KCI,H20.  He  has 
verified  the  existence  at  the  ordinary  temperature  of  the 
following  crystalline  salts:  HgClo,RbCl,IL,0 ;  lTgCL>,NaCl,2H20 ; 
HgCl2,NH4Cl,H20;  4HgCl2,3RbCl,H20. 

The  crystalline  double  salts  formed  by  mercuric  chloride  and  the 
alkali  chlorides  are  all  homceom orphic  and  show  a  marked  chemical 
analogy.  The  analogy  of  the  properties  of  these  crystals  with 
those  of  the  zeolites  suggest  that  the  water  content  of  the  crystals 
depends  on  the  vapour  tension  of  the  surrounding  medium. 

W.  Gr. 


Extraction  of  Gallium  and  Germanium  from  Zinc  Oxide. 

H.  C,  Fogg  and  C.  James  (J.  Avier.  Chem.  Soc 1919,  41, 
947 — 949). — Some  zinc  ores  contain  small,  though  appreciable, 
amounts  of  germanium  and  gallium,  and,  these  metals  being  less 
volatile  than  zinc,  remain  behind  in  the  retorts  when  the  zinc 
distils  off.  These  residues  furnish  a  good  source  for  the  elements 
gallium  and  germanium,  although  the  amounts  obtainable  vary 
enormously ;  for  example,  100  lb.  of  one  specimen  gave  8  grams  of 
pure  gallium,  whilst  a  second  sample  of  200  lb.  yielded  only  the 
merest  traces;  the  amount  of  germanium  in  the  two  samples  was 
almost  identical.  One  kilo,  of  the  oxide  prepared  from  the  zinc 
residues  was  treated  with  2400  c.c.  of  commercial  hydrochloric 
acid  in  a  large  flask,  the  oxide  being  added  in  small  portions  to 
the  acid  to  prevent  caking.  When  all  had  dissolved,  a  little 
potassium  chlorate  was  added  carefully  until,  after  vigorous 
shaking,  oxides  of  chlorine  were  evolved.  The  flask  was  then  con¬ 
nected  to  a  condenser  and  a  thermometer  placed  with  its  bulb  in 
the  liquid,  and  the  liquid  distilled;  two  fractions  were  collected, 
the  first,  up  to  121°,  containing  very  little  germanium,  and  the 
second,  up  to  135 — 140°,  containing  practically  the  whole  of  the 
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germanium.  The  distillates  from  several  quantities  were  then 
saturated  with  hydrogen  sulphide,  and  the  white  sulphide  littered 
off.  The  liquid  left  in  the  liask  was  diluted  with  a  litre  of  water 
and  lead  chloride  allowed  to  settle.  The  clear  liquid  was  decanted 
from  the  sediment  and  treated  with  ammonium  hydroxide  until  a 
slight  permanent  precipitate  was  formed,  metallic  zinc  was  added, 
and  the  whole  digested  at  the  boiling  point  for  several  hours.  The 
precipitation  was  considered  complete  when  a  portion  of  the  super¬ 
natant  liquid  gave  a  precipitate  of  basic  zinc  chloride  on  dilution 
with  water.  The  precipitated  metals  and  basic  salts  were  filtered 
off  and  the  filtrate  examined  spectroscopically  to  ascertain  if  all 
the  gallium  had  been  precipitated.  Ten  such  precipitates,  corre¬ 
sponding  with  30  kilos,  of  the  original  oxide,  were  united,  dis¬ 
solved  in  commercial  hydrochloric  acid  with  the  aid  of  a  little 
potassium  chlorate,  boiled,  and  lead  chloride  allowed  to  separate. 
This  was  removed  and  the  solution  saturated  with  hydrogen 
sulphide.  The  precipitate  was  filtered  off  and  the  filtrate  boiled, 
neutralised  with  dilute  ammonium  hydroxide  until  a  permanent 
precipitate  just  formed,  and  again  digested  with  zinc  at-  the  boil¬ 
ing  point.  When  the  solution  had  turned  basic,  it  was  poured 
from  the  precipitate,  diluted,  and  filtered,  the  operation  being 
repeated  with  the  filtrate  until  the  basic  precipitate  ceased  to  show 
a  gallium  spectrum.  The  precipitates  poor  in  gallium  were  placed 
with  those  first  obtained  from  the  crude  zinc  chloride.  The  pre¬ 
cipitates  rich  in  gallium  were  again  dissolved  in  hydrochloric  acid, 
the  solution  nearly  neutralised,  saturated  with  hydrogen  sulphide, 
and  filtered.  The  filtrate  was  treated  with  ammonium  chloride, 
made  alkaline  to  litmus  with  ammonia,  and  boiled  until  just  acid. 
A  gelatinous  precipitate  consisting  of  gallium,  aluminium,  and  iron 
hydroxides  was  filtered  off  and  washed.  From  100  lb.  of  the  crude 
zinc  oxide,  60  grams  of  the  mixture  of  hydroxides  was  obtained. 
These  were  dissolved  in  the  minimum  quantity  of  hydrochloric  acid, 
diluted  with  water,  and  nearly  neutralised  with  sodium  hydroxide. 
After  the  addition  of  a  little  formic  acid,  the  liquid  was  treated 
with  an  excess  of  sodium  formate,  the  precipitate  collected,  and 
thoroughly  washed  to  ensure  the  complete  removal  of  zinc.  The 
precipitate  and  filter  paper  were  placed  in  water  in  a  casserole, 
saturated  with  hydrogen  sulphide,  and  digested  with  cold  1%  hydro¬ 
chloric  acid.  The  insoluble  tin  and  cadmium  sulphides  were 
removed  by  filtration.  The  filtrate  was  made  slightly  alkaline  with 
ammonia,  boiled  until  slightly  acid,  and  the  gallium  and  aluminium 
hydroxides  filtered  off.  These  were  dissolved  in  the  minimum 
quantity  of  hydrochloric  acid,  and  an  excess  of  sodium  hydroxide 
solution  added.  The  solution  was  then  electrolysed  by  a  current  of 
1*5  amperes,  using  platinum  electrodes  3  cm.  sq.  The  gallium  was 
deposited  on  the  cathode  in  bright,  shining  globules,  which  dropped 
off  as  they  became  larger.  When  no  more  gallium  was  deposited, 
the  solution  was  poured  off  and  the  metal  washed  several  times 
with  water,  and  the  globules  then  united  by  the  addition  of  a  few 
drops  of  concentrated  hydrochloric  acid.  J.  F.  S. 
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Monoclinic  Double  Selenates  of  the  Iron  Group.  A.  E.  H. 

Tutton  (Phil.  Trans.,  1919,  [A],  218,  395 — 440). — The  crystallo¬ 
graphic  and  optical  investigation  of  the  crystals  of  the  four  salts 
of  the  series  R2M(Se04),6H20,  in  which  M  is  ferrous  iron  and  R 
is  potassium,  rubidium,  caesium,  and  ammonium,  has  been  com¬ 
pleted,  and  the  detailed  results  are  recorded  in  this  paper.  The 
examination  of  the  crystals  of  the  potassium  salt  was  accomplished 
under  great  difficulties  on  account  of  the  rapid  decomposition  of 
the  crystals,  apparently  into  the  dihydrate,  at  temperatures  very 
little  above  0°.  Suitable  crystals  were  obtained  on  four  very  cold 
nights,  and  the  necessary  measurements  were  made  by  intensive 
working  in  a  room  the  temperature  of  which  never  exceeded  6°. 

The  salts  all  crystallise  in  the  holohedral  class  of  the  monoclinic 
system,  and  are  closely  isomorphous  with  the  other  salts  of  this 
extensive  series.  In  this  group,  as  in  other  groups  of  the  series, 
there  is  a  regular  progression  in  the  habit  and  dimensions  of  the 
crystals  from  the  potassium,  through  the  rubidium,  to  the  caesium 
salt,  whilst  the  ammonium  salt  approximates  closely  in  most 
respects  to  the  rubidium  salt. 

Potassium  ferrous  selenate,  K9Fe(Se04)2,6H90,  a  :  h  :  c  =  0*7490  : 
1:0*5044,  D‘f  2*494,“  M.V.  210-39“ 

Rubidium  ferrous  selenate,  Rb9Fe(Se04)9,6H90,  a  :  b  :  c  =  0*7424  : 
1:0*5000,  j 8-104°57/,  D?  2*800,  M.V.  220*29.“ 

Caesium  ferrous  selenate,  Cs9Fe(Se04)9,6II90,  a :  b  :  c  —  0*7308  : 1 : 
0*4979,  j3=10 6°2',  D?  3*048,  M.V.  233*21. 

Ammonium  ferrous  selenate,  (NH4)9Fe(Se04)9,6H90,  a:b:c~ 
0-7433:1:0-5019,  3  =  1C )6°9',  D^0  2*191,  “M.V.  220“-39.“ 

The  regular,  progressive  change  in  the  dimensions  of  the  crystal 
structure  in  the  isomorphous  series  on  passing  from  potassium  to 
caesium  is  associated  with  the  regular  increase  in  the  atomic  number 
of  the  alkali  metal.  The  isomorphism  of  the  ammonium  salts  with 
those  of  the  alkali  metals  is  held  to  be  proof  of  the  invalidity  of 
the  Barlow-Pope  theory  of  valency  volume.  E.  H.  R. 

Triboluminescence  of  Uranium  Compounds.  J.  A. 

Siemssen  (Cheni.  Zeit 1919,  43,  267).- — The  author  has  made 
experiments  with  a  number  of  samples  of  uranium  nitrate 
in  an  attempt  to  obtain  explosive  crystals  of  the  kind  reported  by 
Ivanov  (A.,  1912,  ii,  455)  and  Andrews  (A.,  1913,  ii,  60).  In  no 
cases  were  explosive  crystals  obtained,  but  generally  they  showed 
the  property  of  triboluminescence.  It  is  concluded  that  the  ex¬ 
plosive  crystals  observed  by  the  above  authors  owed  their  property 
to  the  presence  of  a  labile  nitric  oxide  compound.  The  tribolumin¬ 
escence  of  uranium  salts  is  attributed  to  electrical  tension  in  the 
crystals.  B,  H,  R. 
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The  Use  of  Freezing-point  Determinations  in  Quantitative 
Analysis.  Charles  Edward  Fawsitt  (T.,  1919,  115,  801 — 808). 

Calculation  of  Possible  Error  in  Volumetric  Analysis. 

V.  Zotier  (Bull.  Sci.  Pharmacol 1918,  25,  274 — 282,  357 — 364; 
from  Client.  Zentr .,  1919,  ii,  636 — 639).-  -A  mathematical  paper  in 
which  the  inaccuracies  inherent  in  volumetric  analysis  are  con¬ 
sidered.  The  errors  arise  from  incorrect  calibration  and  reading 
errors  in  measuring  vessels  (pipette  and  burette)  and  from  un¬ 
certainty  with  respect  to  the  end-point  of  the  indicator.  The 
various  methods  of  preparing  standard  solutions  are  also  treated, 
as  well  as  errors  due  to  impurity  in  the  standard  substance.  A 
mathematical  expression  taking  these  factors  into  account  is  derived, 
for  details  of  which  the  original  must  be  consulted.  It  is  thus 
calculated  that  the  possible  error  in  the  determination  of  chlorine 
in  commercial  salt  (1  gram  of  substance  dissolved  in  100  c.c.  and 
titration  of  20  c.c.  of  the  solution  with  A/10-AgNO3)  is  about 
1  in  100.  "  "  H.  W. 

New  and  Rapid  Apparatus  for  Electrochemical  Analyses. 

J.  T.  King  (Chem.  and  Met.  Eng.,  1919,  21,  25— 29).— In 
electrochemical  analyses,  agitation  of  the  electrolyte  hastens  deposi¬ 
tion  of  the  metal,  and  the  author  lias  originated  a  more  efficient 
method  of  agitation  by  rotating  the  containing  beaker.  Two  ex¬ 
perimental  designs  and  the  final  form  of  apparatus  are  described. 
Besides  the  method  of  stirring,  the  system  of  wiring  and  the  elec¬ 
trode  holders  are  novel.  The  circuit  is  not  broken  when  a  beaker 
is  lowered  and  a  cell  removed  from  the  circuit.  The  operation  of 
the  apparatus  and  the  method  of  carrying  out  an  analysis  are 
described.  Tests  were  made  on  copper  solutions  of  known  strength 
to  determine  the  speed  and  accuracy  of  the  apparatus,  and  the 
results  are  tabulated.  With  currents  of  three,  six,  and  nine 
amperes,  the  times  taken  to  deposit  1  gram  of  copper  were  found 
to  be  thirty-five,  twenty-five,  and  sixteen  minutes  respectively. 
Three  unknown  brasses  were  analysed  for  copper,  and  the  results 
obtained  by  this  and  other  methods  of  stirring,  and  carried  out 
by  different  operators,  are  tabulated,  and  show  excellent  agreement. 

T.  H.  B. 

Comparative  Tests  of  11  Palau  M  and  1 1  Rhotanium  M 
Ware  as  Substitutes  for  Platinum  Laboratory  Utensils. 

L.  J.  Gurevich  and  E.  Wickers  (J.  Ind.  Eng.  Chem.,  1919,  11, 
570 — 573). — “  Rhotanium  A  ”  ware  (gold,  90%;  palladium,  10%)  is 
superior  to  platinum  as  regards  resistance  to  loss  on  heating,  boil¬ 
ing  hydrochloric  and  hydrofluoric  acids,  boiling  20%  sodium  hydr- 
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oxide  solution,  sulphuric  acid,  and  fusion  with  sodium  carbonate  or 
potassium  pyrosulphate,  but  inferior  as  regards  the  action  of  nitric 
acid,  ferric  chloride  solution,  and  fused  sodium  hydroxide.  It 
must  not  be  heated  higher  than  1100°.  Rhotanium  C”  (gold, 
70%;  palladium,  30%)  and  “palau”  (gold,  80%;  palladium,  20%) 
alloys  are  superior  to  platinum  as  regards  heating  up  to  1200°; 
they  behave  towards  reagents  similarly  to  “rhotanium  A,”  but 
are  not  suitable  for  potassium  pyrosulphate  and  sodium  hydroxide 
fusions.  W.  P.  S. 

Sulphite  Leuco-derivatives  of  Triaminotriphenylme thane 
as  Reagents  for  Alkalinity  and  for  Dissociation  of  Salts. 

I.  Guareschi  ( Gazzetta ,  1919,  49,  i,  115—123). — Magenta  and 
other  colouring  matters  of  the  triphenylmethane  group,  when 
reduced  by  means  of  sulphur  dioxide  or  a  hydrogen  sulphite,  serve 
as  good  reagents  for  bromine  and  liypobromites  (A.,  1912,  ii,  989), 
and  it  is  now  found  that  they  are  also  applicable  to  the  detection 
of  alkalinity,  particularly  with  potable  waters.  The  constitution 
of  these  compounds  still  remains  undecided  (compare  Hantzseh  and 
Ostwald,  A.,  1900,  i,  256).  The  sensitiveness  of  the  reaction  is 
such  that  preliminary  concentration  of  the  water  by  evaporation 
is  unnecessary;  the  intensity  of  the  coloration  is  greater  when  an 
ethyl  group  than  when  a  methyl  group  is  present  in  the  leuco- 
derivative,  and  still  greater  when  the  ethyl  group  is  united  to  an 
imino-group . 

Decolorised  triethylrosaniline  hydrochloride  (Hofmann’s  violet) 
gives  an  intense  violet  coloration  with  dilute  solutions  of  faintly 
alkaline  salts,  such  as  calcium  hydroxide,  carbonate  or  hydrogen 
carbonate,  dimetallic  hydrogen  phosphates,  borates,  lead  salts 
(normal  or  basic  acetate),  sodium  acetate,  basic  quinine  sulphate, 
aniline,  magnesium  phosphate,  and  magnesium  ammonium  phos¬ 
phate;  the  reaction  is  more  sensitive  than  that  with  litmus  or  other 
indicator.  Wheat  starch,  which  contains  no  proteins,  gives  no 
coloration,  whereas  rice  starch,  always  containing  more  or  less 
protein  matter,  reacts  distinctly.  The  colouring  matter  formed  is 
highly  adherent  to  glass.  With  distilled  water,  or  with  dilute 
solutions  of  neutral  salts  like  sodium  chloride,  no  reaction  takes 
place  within  an  hour,  and  only  a  very  faint  coloration  appears 
after  a  long  time. 

Similar  colorations  are  given  by  magenta,  p-rosaniline  hydro¬ 
chloride,  methyl-violet,  and  crystal-violet,  previously  decolorised  by 
sulphur  dioxide.  The  coloration  of  the  crystal-violet  reagent  by 
hypochlorites  (compare  Le  Roy,  A.,  1916,  ii,  535)  is  given  also  by 
solutions  having  an  alkaline  reaction,  but  free  from  hypochlorite. 

T.  H.  P. 

Estimation  of  Perchlorates,  Alone,  or  in  the  Presence 
of  Chlorates  and  Chlorides.  J.  Guilfoyle  Williams  ( Chem . 
News ,  1919,  119,  8). — Perchlorates,  but  not  chlorates,  are 

reduced  by  titanium  trichloride  solution  in  hot  acid  solution.  An 
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excess  of  titanium  trichloride  is  used,  and  this  excess  is  subsequently 
titrated  with  ferric  sulphate  solution.  [See,  further,  J .  Soc.  Chem. 
End .,  1919,  August,]  W.  P.  S. 

Estimation  of  Iodide  in  Mineral  Waters  and  Brines. 

W.  F.  Baughman  and  W.  W.  Skinner  (,/.  2nd.  Eng.  Chem .,  1919, 
11,  563 — 568). — A  quantity  of  the  sample  containing  not  more 
than  O'l  gram  of  iodine  or  more  than  10  grams  of  total  salts  is 
diluted  to  100  c.c.,  boiled  with  the  addition  of  sodium  hydroxide 
and  sodium  carbonate,  and  filtered.  The  filtrate  is  neutralised 
with  sulphuric  acid,  1  c.c.  of  4%  sodium  hydroxide  solution  is 
added,  the  mixture  boiled,  an  excess  of  potassium  permanganate 
is  added,  and  this  excess  then  decomposed  by  treating  the  cold 
mixture  with  alcohol.  After  filtration,  the  solution  is  treated 
with  2  grams  of  potassium  iodide,  acidified  with  hydrochloric  acid, 
and  the  liberated  iodine  titrated  with  thiosulphate  solution.  If 
it  is  desired  to  estimate  bromine  in  the  sample,  the  iodine  may  be 
first  separated  by  steam  distillation  with  the  addition  of  ferric 
sulphate;  the  distilled  iodine  is  collected  in  potassium  iodide  solu¬ 
tion  and  titrated.  W.  P.  S. 

A  Modified  “Etching"  Test  for  Fluorides.  William 

Partridge  (Analyst,  1919,  44,  234-235).- — The  substance  under 
examination  is  treated  with  2  or  3  c.c.  of  25%  (by  volume)  sulphuric 
acid,  the  liquid  covered  with  a  layer  of  butter  fat,  and  the  test-tube 
placed  upright  in  water  at  80°  to  95°  for  three  hours.  In  the 
presence  of  0*01  gram  of  sodium  fluoride,  the  glass  in  contact  with 
the  acid  will  be  “etched,”  and  the  markings  will  not  be  affected  by 
successive  treatment  with  ether,  boiling  alcohol,  and  boiling  hydro¬ 
chloric  acid,  or  by  rubbing  with  a  piece  of  wood.  C.  A.  M. 

Method  of  Analysis  of  Fluospar  and  of  Basic  Slags 
containing  Fluorine.  G.  R.  Doyle  (Chem.  News ,  1919,  118, 

304 — 305). — Half  a  gram  of  the  finely  powdered  sample  is  weighed 
into  a  dish,  converted  into  a  paste  with  5  c.c.  of  water,  and 
evaporated  on  a  water-bath  almost  to  dryness  with  35  c.c.  of 
glacial  acetic  acid.  A  further  quantity  of  25  c.c.  of  glacial  acetic 
acid  is  added,  and  the  mass  evaporated  to  dryness  on  a  water-bath 
and  then  heated  in  a  steam-oven  until  all  acid  has  been  expelled. 
The  residue  is  transferred  to  a  beaker  and  diluted  to  80  c.c.,  boiled, 
and  filtered.  The  filtrate  contains  (a)  available  lime  (CaO  or 
CaC03),  ( b )  soluble  silica,  (e)  manganese,  (d)  magnesia,  (c)  lead, 
whilst  the  residue  contains  (a)  all  calcium  existing  as  CaF2, 
(b)  silica,  and  ( c )  iron  and  alumina.  The  residue  is  ignited  in  a 
platinum  dish,  cooled,  weighed,  treated  with  hydrofluoric  acid, 
evaporated  to  dryness,  ignited,  and  weighed.  The  loss  in  weight 
gives  the  amount  of  silica  present.  The  remaining  residue  is 
treated  with  5  c.c.  of  sulphuric  acid  and  evaporated  until  fumes 
are  evolved,  then  it  is  ignited  and  weighed.  The  gain  in  weight 
is  the  increase  of  calcium  sulphate  over  calcium  fluoride, 
0aSO4  x  0*5735 —CaF2,  The  residue  is  boiled  for  twenty  minutes 
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with  20  c.c.  of  hydrochloric  acid,  diluted,  and  precipitated  by  the 
addition  of  ammonium  chloride  and  ammonia,  boiled,  filtered, 
ignited,  and  weighed.  The  weight  is  deducted  from  the  weight 
of  iron,  aluminium,  and  calcium  fluoride,  and  gives  the  weight  of 
calcium  fluoride.  If  lead  is  present,  it  must  be  removed  by 
hydrogen  sulphide  before  the  iron  and  aluminium  are  precipitated. 
The  filtrate  is  estimated  in  the  usual  way.  J.  F.  S. 

Estimation  of  the  Oxygen  Content  of  Organic  Substances . 

Robert  Strebinger  (Zeitsch.  anal.  Ghent-.,  1919,  58,  97 — 114). — - 
Oxidation  by  heating  at  200°  with  a  mixture  of  potassium  iodate 
and  sulphuric  acid,  and  subsequent  iodometric  titration  of  the 
excess  of  iodate,  affords  a  means  of  estimating  the  oxygen  content 
of  organic  substances  provided  that  the  percentage  amounts  of  the 
other  constituents  are  known.  The  method  is  applicable  to  sub¬ 
stances  containing  carbon,  hydrogen,  oxygen,  halogens,  sulphur, 
and  nitrogen,  but  the  nitrogen  must  not  be  present  as  amide.  The 
oxygen  may  be  calculated  from  the  following  formula : 

0%  =  2-6666  x  C%  +  (1  - 0-21568  x  N% /H%)  x 

7-9369  x  H%  +  1*497  x  S%  - 100  x  O'  jE, 

where  E  is  the  weight  of  substance  and  O'  the  quantity  of  oxygen 
yielded  by  the  iodate;  6  molecules  of  iodate  give  15  atoms  of 
oxygen.  W.  P.  S. 

Estimation  of  Nitrogen  and  Ammonia  as  Am¬ 
monium  Chloride.  A.  Villiers  {Bull.  Soc.  chim 1919,  [iv], 
25,  335 — 337.  Compare  A.,  1918,  ii,  332).-  Further  evidence  is 
given  showing  that  the  loss  in  weight  of  ammonium  chloride  when 
heated  in  a  narrow-necked,  conical  flask  for  four  days  at  105°  is 
practically  negligible  (compare  Auger,  this  vol.,  ii,  117).  W.  G. 

Volumetric  Estimation  of  Phosphoric  Acid  by  the 
Pincus  Method,  as  applied  to  the  Estimation  of  Magnesium. 

J.  W.  Springer  ( Zeitsch .  an  (jew.  Ghent.,  1919,  32,  192).— -The 
magnesium  salt  is  precipitated  as  ammonium  magnesium  phos¬ 
phate,  the  precipitate  heated  to  boiling  with  ammonium  acetate 
solution  and  water,  and  titrated  with  standardised  uranyi  acetate 
solution,  using  potassium  ferrocyanide  as  an  external  indicator. 
[See,  further,  J.  Soc.  Ghem.  Ind.,  1919,  August.]  W.  P.  S. 

Microelementary  Analysis.  E.  Diepolder  (Ghem.  Zeit 
1919,  43,  353 — 354).- — Methods  are  described  for  the  estimation 
of  nitrogen,  carbon,  hydrogen,  and  halogens  in  very  small  quanti¬ 
ties  (a  few  mg.)  of  substance;  the  first  three  elements  mentioned 
are  estimated  by  combustion,  whilst  halogens  are  estimated  by  the 
Carius  method.  [See,  further,  J.  Soc.  Ghem.  Ind.,  1919,  August.] 

W.  P.  S. 

Micro-methods  for  the  Determination  of  Carbon  and 
Moisture  in  Minerals.  G.  Karl  Almstrom  ( Svensk .  Kera. 
Tidskrift ,  1919,  31,  71 — 74). — Pregl’s  apparatus  for  combustion 
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and  his  potassium  dichromate  were  applied  to  the  estimation  of 
carbon  dioxide  and  moisture  in  minerals.  The  moisture  values 
obtained  in  this  way  were  too  high.  Vanadium  pentoxide,  having 
a  low  m.  p.  (660°),  being  strongly  acid  at  high  temperatures  and 
combining  with  most  substances  to  give  readily  fusible  products, 
was  thought  to  be  a  likely  substitute  that  might  give  better  results. 
The  results  for  carbon  dioxide  were  accurate,  but  the  moisture 
values  were  still  too  high.  Twenty  to  thirty  mg.  of  the  sample 
were  used,  and  to  this  was  added  0*2  to  0*3  gram  of  the  oxidising 
agent.  Neither  can  be  rendered  sufficiently  free  from  moisture  to 
yield  trustworthy  results.  A  Penfield  apparatus  made  on  a 
“  micro”  scale  gives  trustworthy  figures  when  employed  in  the 
estimation  of  moisture  in  minute  amounts  of  mineral  sample. 

Chemical  Abstracts. 

Cyanometric  Method  of  Estimating  Silver  and  Halogens 
in  Ammoniacal  Solution.  J.  Eggert  and  Lotte  Zepfel  (Ber., 
1919,  52,  [//],  1177—1185). — The  procedure  depends  on  the  fact 
that  silver  iodide  is  only  precipitated  from  very  dilute  ammoniacal 
solutions  of  silver  salts  by  addition  of  potassium  iodide  when  large 
amounts  of  electrolytes  are  present  or  when  the  solution  is  warmed, 
continuously  shaken,  or  preserved  for  a.  long  time;  otherwise,  an 
opalescence  of  colloidal  silver  iodide  is  formed.  If  potassium 
cyanide  solution  is  added,  the  turbidity  increases  at  first  and 
suddenly  disappears  when  the  amount  of  CN/  necessary  for  the 
formation  of  Ag((JN)/2  has  been  added.  Silver  is  estimated  in 
ammoniacal  solution  in  the  following  manner.  A  known  volume 
of  approximately  0*  LY-potassium  cyanide  solution  is  diluted  with 
about  four  times  its  volume  of  water,  and  sufficient  ammonia  is 
added  to  make  the  solution  at  least  0*25A;  after  introduction  of 
a  quantity  of  potassium  iodide  approximately  equivalent  to  that 
of  the  cyanide  taken,  the  silver  solution  is  added  to  incipient 
turbidity.  Halogens  are  estimated  indirectly  by  using  an  excess 
of  silver  nitrate  solution  and  titration  of  the  residual  silver  after 
filtration  of  the  silver  haloid.  The  method  can  also  be  applied 
for  estimation  of  acids,  the  silver  salts  of  which  are  distinguished 
by  sufficient  difference  in  their  solubility  in  ammonia;  thus,  chloride 
and  iodide  may  be  simultaneously  estimated  in  that  their  sum  is 
determined  by  the  indirect  process  and  the  iodide  alone  estimated 
in  a  solution  which  is  sufficiently  ammoniacal  to  retain  the  silver 
chloride  in  the  dissolved  state.  To  obtain  accurate  results,  it  is 
necessary  that  the  amount  of  potassium  iodide  used  as  indicator 
should  be  approximately  equivalent  to  the  amounts  of  substance 
taken  for  titration. 

The  use  of  potassium  iodide  in  Liebig’s  method  of  titration  is 
shown  to  bring  no  advantage,  and  in  certain  cases  even  to  lead 
to  false  results.  H.  W. 

Sensitive  Reaction  of  Manganese  Salts.  H.  Caron 

and  D.  Raquet  (Ann.  Chim.  anal .,  1919,  [ii],  1,  174). — A  red 
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coloration  is  obtained  when  10  c.c.  of  a  manganese  salt  solution  is 
treated  with  2  c.c.  of  saturated  potassium  oxalate  solution,  1  c.c. 
of  acetic  acid,  and  a  few  drops  of  potassium  hypochlorite  solution. 
The  test  will  detect  the  presence  of  as  little  as  O' 05  mg.  of  man¬ 
ganese  in  10  c.c.  of  solution.  Zinc  salts  do  not  interfere  with  the 
reaction,  but  iron  salts  must  not  be  present.  W.  P.  S. 

[Estimation  of  Ferrous  Iron  by  means  of  the  Oxidation 
Potential.  I.  M.  Kolthoff  (0 'hem.  Weekblad,  1919,  16, 

450 — 461).— The  ferrous  solution,  acidified  with  sulphuric  or 
hydrochloric  acid,  is  titrated  with  a  standardised  potassium  di- 
chromate  solution.  The  E.M.F .  between  a  platinised  platinum 
electrode  immersed  in  the  solution  and  a  normal  calomel  electrode 
is  determined  after  successive  additions  of  the  dichromate  solution, 
and  the  values  obtained  are  plotted  in  a  curve  against  the  volume 
of  the  solution  added.  In  the  neighbourhood  of  the  end-point, 
the  E.M.F.  increases  rapidly,  the  exact  end-point  being  given  by 
the  middle  point  of  the  nearly  vertical  curve  section.  Titration 
with  potassium  bromate  gives  satisfactory  results,  the  end-point 
being  sharper  in  hydrochloric  than  in  sulphuric  acid  solution. 
With  potassium  permanganate  solution,  the  value  of  the  E.M.F. 
obtained  is  variable,  increasing  when  the  liquid  is  stirred. 

W.  S.  M. 

Estimation  of  Nickel  in  Ferro-nickels  and  Steels. 

Paul  Nicolardot  and  Georges  Gourmain  ( Bull.  Soc.  chim 1919, 
[iv],  25,  338 — 344). — A  comparison  of  the  three  methods  of  estim¬ 
ating  nickel  in  nickel  steels,  namely:  (1)  electrolytic  method; 
(2)  precipitation  with  dicyanodiamidine ;  (3)  precipitation  with 
dimethylglyoxime.  Method  (2)  gives  results  comparable  with 
those  of  method  (3),  but  needs  much  more  care  in  its  conduct. 
The  results  obtained  by  the  use  of  dimethylglyoxime  are  invariably 
lower  than  by  the  electrolytic  method,  since  in  the  latter  method 
any  cobalt  present,  and  generally  a  little  iron  and  manganese,  are 
weighed  in  with  the  nickel.  For  rapid  work,  too,  the  dimethyl¬ 
glyoxime  method  is  preferable,  the  precipitate  being  weighed  on  a 
fared  filter  paper.  W.  G. 

Estimation  of  Small  Quantities  of  Antimony.  W.  Beam 

and  G.  A.  Freak  ( Analyst ,  1919,  44,  196 — 199). — When  modified 
slightly,  a  method  described  by  Schidrowitz  and  Goldsbrough  (A., 
1911,  ii,  338)  was  found  to  be  trustworthy.  In  this  method;  the 
antimony  is  deposited  on  a  strip  of  copper,  then  dissolved  in 
alkaline  permanganate  solution,  and  estimated  colorimetrically  as 
sulphide.  The  chief  modifications  introduced  are  the  reduction  of 
antimony  solution  with  sulphur  dioxide  before  the  precipitation 
with  hydrogen  sulphide  (this  ensures  the  precipitation  of  the  metal 
as  its  trisulphide,  which  is  always  the  case  in  the  comparison  solu¬ 
tion),  and  the  use  of  1%  potassium  hydroxide  solution  and  a  limited 
amount  of  potassium  permanganate  solution  for  the  solution  of  the 
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deposited  antimony.  [See,  further,  J.  Boc.  Chem.  Ind.,  1919, 
515a.]  “  W.  P.  S. 

Estimation  of  Small  Amounts  of  Benzene  in  Ethyl  Alcohol. 

F.  W.  Babington  and  Alfred  Tingle  (J.  Ind.  Eng.  Chem.,  1919, 
11,  555 — 556). — One  hundred  c.c.  of  the  alcohol  are  mixed  with 
200  c.c.  of  water  and  distilled,  20  c.c.  of  distillate  being  collected 
in  a  narrow,  graduated  tube  having  a.  capacity  of  50  c.c.  This 
distillate  is  treated  with  15  c.c.  of  potassium  dichromate  solution 
(one-sixth  saturated)  and  2  c.c.  of  hydrochloric  acid  (D  1T2),  the 
tube  closed  with  a  rubber  stopper,  and  its.  contents  mixed.  After 
about  fifteen  minutes,  the  mixture  is  shaken  with  exactly  10  c.c.  of 
light  petroleum  and  the  latter  allowed  to  separate;  the  increase  in 
volume  of  the  petroleum  gives  the  amount  of  benzene  present. 
The  method  is  trustworthy  for  quantities  of  benzene  up  to  0*75%. 

W.  P.  S. 

Chlorination  of  Benzene.  Analysis  of  Mixtures  of 
Benzene,  Chlorobenzene,  and  Dichlorobenzene,  etc.  Percy 
F.  Frankland,  S.  Raymond  Carter,  and  Dorothy  Webster  (./. 
Soe.  Chem.  Ind.,  1919,  38,  153 — -155). — The  method  described  is 
similar  in  principle  to  that  employed  by  Cohnan  (A.,  1915,  ii,  184; 
J.  Soc.  Chem.  Ind.,  1919,  38,  57)  for  the  estimation  of  the  per¬ 
centages  of  benzene,  toluene,  and  xylene  in  commercial  toluene. 
The  sample  (100  c.c.)  is  distilled  from  an  Engler  flask  under 
uniform  conditions,  and  the  distillates  are  collected  in  measuring 
cylinders.  Three  fractions  are  obtained  by  interrupting  the  dis¬ 
tillation  at  122°  (corr.)  and  again  at  142°  (corr.).  The  volumes  of 
liquid  which  distil  below  122°  and  above  142°  are  noted,  and  the 
percentages  of  benzene  and  chlorobenzene  present  in  the  original 
mixture  are  obtained  from  a  graph  which  has  been  constructed 
from  experiments  with  mixtures  of  known  composition.  The  di- 
chlorobenzene  may  be  found  by  difference.  The  graph  is  only 
applicable  to  samples  containing  50 — 80%  of  chlorobenzene  and 
for  those  which  contain  such  amounts  of  benzene  and  dicbloro- 
benzene  as  yield  not  less  than  5%  or  more  than  50%  either  below 
122°  or  above  142°  ;  in  cases  where  the  sample  does  not  fall  within 
these  limits,  such  measured  volume  of  benzene,  chlorobenzene,  or 
dichlorobenzene  is  added  that  the  resulting  mixture  comes  within 
the  specified  limits.  The  graph  was  constructed  by  the  use  of  pure 
P-dichlorobenzene,  but  it  is  found  that  the  presence  of  o-dichloro- 
benzene  does  not  materially  affect  the  accuracy  of  the  process  even 
if  it  forms  about  40%  of  the  total  dichlorobenzene  present  in  the 
mixture.  Benzene  hexachlorlde,  if  present,  should  be  filtered 
before  distillation,  and  the  quantity  then  remaining  in  solution  is 
too  small  to  influence  the  analysis;  if  its  percentage  is  required,  it 
is  allowed  to  separate  at  the  ordinary  temperature  from  the  frac¬ 
tion,  b.  p.  above  140°,  collected,  washed  with  light  petroleum 
(b„  p.  65°),  and  dried.  The  mother  liquor  is  concentrated,  and 
the  second  crop  similarly  treated  and  weighed  with  the  first  lot  of 
benzene  hexachloride.  H.  W. 
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Estimation  of  Monochlorobenzene  in  Mixtures  con¬ 
taining  Benzene,  Monochlorobenzene,  and  Dichlorobenzene. 

N.  G.  S.  Coppin  and  F.  Holt  ( Analyst ,  1919,  44,  226—229). — A 
method  of  estimating  monochlorobenzene  in  crude  chlorinated 
benzene  has  been  based  on  Northall-Laurie’s  method  of  estimating 
toluene  in  commercial  toluene  (A.,  1915,  ii,  703).  A  known  volume 
of  the  sample  is  distilled,  the  first  quarter  of  the  distillate  collected, 
a  further  half  then  distilled,  and  the  residual  quarter  left  in  the 
flask.  The  boiling  points  of  the  first  fraction  and  of  the  residue 
are  determined  in  the  special  apparatus  devised  by  Northall-Laurie, 
and  from  these  results,  by  reference  to  a  graph  constructed  from 
the  results  obtained  with  mixtures  of  known  composition,  the 
amount  of  monochlorobenzene  in  the  sample  is  found.  The  graph 
is  made  by  plotting  the  results  obtained  with  weighed  quantities 
of  benzene,  monochlorobenzene,  and  77-dichlorobenzene,  the  boiling 
points  of  the  first  fractions  forming  the  ordinates  and  those  of  the 
residues  the  abscissae.  Small  amounts  of  o-dichlorobenzene  and 
trichlorobenzene  are  also  formed  when  benzene  is  chlorinated,  but 
not  in  sufficient  quantity  to  have  a  material  influence  on  the 
results.  [See,  further,  J.  Soc.  Chem.  Ind .,  1919,  August.] 

C.  A.  M. 

A  Revision  of  the  Copper  Phosphate  Method  for  the 
Titration  of  Sugar.  Otto  Folin  and  Eugene  C.  Peck  (/.  Biol. 
Chem .,  1919,  38,  287 — 291). — Variable  results  were  encountered 
with  this  method  when  salt  mixtures  prepared  from  the  same  lot 
of  chemicals  by  different  individuals  were  employed.  It  was  ascer¬ 
tained  that,  in  order  to  obtain  concordant  results,  great  care  must 
be  taken  to  prepare  the  salt  mixture  correctly.  The  preparation 
of  this  mixture  is  described  in  detail.  The  method  of  Folin  and 
McEllroy  (A.,  1918,  ii,  207)  could,  however,  be  justly  criticised  on 
the  ground  that  reduction  of  the  copper  sulphate  by  the  thio¬ 
cyanate  may  occur.  By  rendering  the  copper  sulphate  solution 
alkaline  before  adding  the  thiocyanate,  this  reduction  is  prevented. 
The  modified  process  is  as  follows:  5  c.c.  of  the  5*9%  copper 
sulphate  solution  are  placed  in  a  test-tube  and  rendered  alkaline 
by  the  addition  of  1  c.c.  of  saturated  sodium  carbonate.  Four  to 
five  grams  of  the  phosphate— carbonate— thiocyanate  mixture  are 
now  added,  and  the  whole  is  heated  until  the  salts  have  dissolved. 
The  titration  is  then  carried  out  as  described  in  the  original  method. 

J.  C.  D. 

Micro-estimation  of  Sugar  in  Blood.  A.  Kowarsky  ( Deut . 
med.  Woch.y  1919,  45,  188—190;  from  Chem.  Zentr.,  1919,  ii, 
475). — The  method  depends  on  Bertrand's  process,  which  consists 
in  boiling  the  sugar  solution  with  alkaline  cuprous  oxide  solution, 
separating  the  precipitated  copper  oxide  from  the  solution,  and 
dissolving  it  in  acidified  iron  sulphate  solution;  the  ferrous  oxide 
formed  (equivalent  to  the  cuprous  oxide)  is  titrated  with  per¬ 
manganate.  To  avoid  loss  when  working  with  small  quantities  of 
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sugar,  a  known  weight,  of  the  latter  is  added  to  the  cuprous  solu¬ 
tion,  which  is  subsequently  deducted  from  that  found  experiment¬ 
ally.  The  method  permits  an  exact  estimation  of  sugar  (to  0*01%) 
in  0’35  c.c.  of  blood,  and  can  also  be  used  for  determining  sugar 
in  urine.  It  is  particularly  useful  in  diagnosis  of  disease  of  the 
kidneys,  in  which  only  small  quantities  of  urine  are  frequently 
available;  an  exact  estimation  can  be  made  with  0'1  c.c.  of  urine. 

H.  W. 

New  Method  for  the  Estimation  of  Oxalic  Acid.  Hugo 
Krause  ( Ber .,  1919,  52,  [ B\  1222 — 1223.  Compare  this  vol., 
ii,  203). — -A  reply  to  Ott  (this  vol.,  ii,  303).  H.  W. 

Methods  for  the  Quantitative  Estimation  of  Hip- 
puric  Acid.  New,  Simple,  and  Accurate  Method. 

Eduardo  Filippi  {Arch.  Farm.  Sperim.  sci.  aff . ,  1918,  26, 
243 — 256;  from  Chem .  Zentr.,  1919,  ii,  472). — A  review  of  the 
previous  methods  is  given,  but  the  results  obtained  by  them  are 
not  satisfactory.  A  simple  method  has  therefore  been  elaborated 
based  on  the  observation  of  Pelouze,  that  hippuric  acid  is  con¬ 
verted  into  benzoic  acid  when  boiled  with  sulphuric  acid  and  man¬ 
ganese  dioxide.  Urine  (300 — 500  c.c.)  is  concentrated  to  100  c.c. 
and  extracted  during  two  hours  at  60 — -65°  with  a  mixture  of 
benzene  (2  volumes)  and  alcohol-free  ether  (1  volume) ;  after 
removal  of  the  solvent,  the  residue  is  heated  under  a  reflux  con¬ 
denser,  gently  at  first,  but  finally  more  strongly,  with  sulphuric 
acid  (20  c.c.)  and  manganese  dioxide  (3- — 4  grams)  during  one  and 
a-half  hours.  The  product  is  distilled  with  steam,  and  the  distillate 
is  thoroughly  extracted  with  ether.  The  benzoic  acid  left  after 
removal  of  the  ether  is  weighed.  H.  W. 

Micro-estimation  of  Fat.  E.  and  (Mrs.)  F.  Weehuizen 

( Pharm .  W eekblad ,  1919,  56,  810 — 822). — A  criticism  of  the 
method  of  Ivar  Bang  for  the  estimation  of  fat  in  small  quantities 
of  blood  (Methoden  zur  Mikrobestimmung  einiger  Blutbestand- 
teile).  The  following  improvement  of  the  method  is  proposed: 
About  0*3  gram  of  blood  is  absorbed  in  two  or  three  pieces  of  filter 
paper  (16  mm.  x  26  mm.),  and  the  weight  determined  in  a  torsion 
balance.  The  papers  are  dried  in  a  vacuum  and  then  plated  in 
a  test-tube  (2*5  cm.  x  16  cm.)  with  about  7  c.c.  of  alcohol.  The 
tube  is  suspended  in  a  water-bath  at  90°,  and  the  alcohol  boiled 
for  five  minutes.  The  solution  is  transferred  to  a  pointed  centri¬ 
fuge  tube  (1*5x10  cm.)  and  evaporated  to  2*5  c.c.  in  a  water- 
bath.  The  papers  are  extracted  again  with  8  c.c.  of  alcohol,  and 
the  solution  is  added  to  the  centrifuge  tube,  in  which  the  volume 
is  again  reduced  to  2*5  c.c.  In  both  cases,  evaporation  is  expedited 
by  passing  hydrogen  through  a  capillary  tube  into  the  liquid. 
Five  drops  of  iY/2-sodium  hydroxide  solution  are  now  added,  and 
the  evaporation  is  continued  until  the  volume  is  reduced  to  0*3  c.c. 
As  the  duration  of  the  saponification  must  be  at  least  twenty 
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minutes,  it  may  be  necessary  to  add  ten  drops  of  alcohol  and  a 
drop  of  water  when  a  volume  of  1  c.c.  is  reached.  The  residue, 
which  must  be  free  from  alcohol,  is  made  up  to  5  c.c.  and  is  trans¬ 
ferred  to  a  micro-burette.  The  solution  is  used  to  titrate  1  c.c. 
of  the  standard  calcium  chloride  solution  until  a  permanent  froth 
is  obtained.  The  standard  solution  is  prepared  by  adding  5*9  c.c. 
of  A/ 10-calcium  chloride  solution  to  13  grams  of  sodium  chloride 
and  making  up  to  1  litre.  One  c.c.  of  this  solution  is  equivalent 
to  0*312  mg.  of  triolein.  W.  S.  M. 

Schiff’s  Reaction  for  the  Detection  of  Carbamide. 

Domenico  Ganassini  (Arch,  Farm .  sspe-rim,  sci,  aff;  1918,  26, 
238 — 242 ;  from  Chern.  Zentr.,  1919,  ii,  473).  —Schiff’s  reaction 
does  not  occur  with  pure  furfuraldehyde.  Acetone  was  found  to 
be  the  active  constituent  of  an  efficient  sample  of  furfuraldehyde. 
The  reaction  is  obtained  with  certainty  with  a  reagent  of  the  follow¬ 
ing  composition:  furfuraldehyde  (5  drops),  acetone  (2  c.c.),  water 
(2  c.c.),  and  concentrated  hydrochloric  acid  (1  c.c.).  When  a 
small  quantity  of  this  reagent  is  added  to  a  minimal  amount  of 
carbamide,  a  pink  coloration  is  gradually  developed  which  becomes 
red  and  then  intensely  purple,  and  later  brown.  If  acetone  is 
replaced  by  other  substances  containing  the  COMe-group.  such  as 
ethyl  acetate,  acetaldehyde,  acetylacetone,  or  pyruvic  acid,  red  to 
violet  colorations  are  more  or  less  slowly  developed,  which,  how¬ 
ever,  are  indefinite  and  not  to  be  compared  with  the.  beautiful 
coloration  in  the  presence  of  acetone.  H.  W. 

Estimation  of  the  Amylolytic  Power  of  Saliva.  L. 

Guimbert  (J.  Pharm .  Chim .,  1919,  19,  244 — 250). — A 

quantity  of  air-dried  potato  starch  equivalent  to  5  grams  of  dry 
starch  is  boiled  for  two  minutes  with  100  c.c.  of  water,  then 
cooled,  4  c.c.  of  filtered  saliva  are  added,  and  the  mixture  is  kept 
at  37°  for  one  hour;  it  is  then  heated  at  100°  for  ten  minutes, 
cooled,  diluted  to  200  c.c.,  filtered,  and  the  maltose  is  estimated 
in  the  filtrate.  The  amount  of  maltose  is  multiplied  by  0*9473  to 
give  the  quantity  of  starch  saccharified,  and  this,  expressed  as  a 
percentage  of  the  total  starch,  gives  the  amylolytic  power  of  the 
saliva;  for  normal  saliva,  it  lies  between  73  and  74.  W.  P.  S. 

Value  of  Some  New  Colour  Reactions  of  Urine.  Alex. 

Skutetzky  and  M.  Klaften  (Wien.  kJin .  Woch.,  1918,  31, 
1016 — 1018;  from  Cliem.  Zentr.,  1919,  ii,  8). — The  reactions  pro¬ 
posed  by  Russo  (methylene-green  reaction),  Wiener,  and  Kronberger 
have  been  critically  examined;  in  each  case,  the  coloration 
observed  is  due  to  simple  physico-chemical  causes,  and  does  not 
depend  on  chemical  processes.  The  reactions  are  consequently 
without  diagnostic  value.  II.  W. 
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The  Infra-red  Spectrum  of  Iron,  H.  M.  Randall  and  E.  F« 
Barker  (A&trophys.  1919,  49,  42 — 47).— The  region  investi¬ 
gated  extended  from  9000  to  30,000  A.,  and  was  found  to  contain 
some  fifty  measurable  lines.  The  experimental  arrangement  was 
the  same  as  that  previously  described  (Randall,  A.,  1910,  ii,  1014). 
The  slit  of  the  collimator  and  the  thermopile  were  at  first  approxim¬ 
ately  0*2  mm.  wide,  and  covered  a  region  in  the  neighbourhood  of 
1  fx  of  about  6  A.  and  at  3  fx  of  about  3' 7  A.  Later  the  entire 
spectrum  was  examined  with  a  slit  0’5  mm.  wide,  and  a  very 
appreciable  number  of  weaker  lines  were  found  and  measured.  No 
systematic  differences  between  the  values  of  wave-lengths  measured 
with  the  slits  of  different  width  were  noted.  The  material  used  in 
the  major  part  of  the  work  was  ingot  iron  (99*8%  Ee),  the  largest 
single  impurity  being  copper,  approximately  0*04%.  Electro¬ 
lytic  iron  also  was  used.  No  lines  due  to  impurities  in  either  were 
observed.  The  iron  was  placed  in  a  boring  in  the  positive  carbon 
(1*9  cm.),  the  hole  being  as  large  as  the  carbon  would  permit.  The 
carbons  showed  several  infra-red  potassium  lines  and  also  two  others, 
the  approximate  values  of  which  are  11,439  A.  and  10,692  A.  The 
origin  of  these  lines  is  not  known.  The  current  used  was  in  general 
greater  than  60  amps.  Tables  of  wave-lengths  are  given  in 
Angstrom  units,  as  measured  in  air  according  to  the  Rowland  scale. 
The  relative  intensities  of  the  lines  were  estimated  from  the  galvano¬ 
meter  deflexions.  For  the  region  between  0*8  fx  and  1  fx  the  photo¬ 
graphic  method  is  more  sensitive  than  the  bolometric,  but  beyond 
1  ix  the  latter  becomes  increasingly  the  more  sensitive. 

Chemical  Abstracts. 

The  Infra-red  Spectra  of  Cobalt ,  Nickel,  Manganese,  and 
Chromium.  H.  M.  Randall  and  E.  F.  Barker  ( Astrophys .  J., 
1919,  49,  54 — -60.  Compare  preceding  abstract). — The  experi¬ 
mental  arrangement  and  methods  were  the  same  as  those  for  the 
iron  spectrum.  With  the  exception  of  manganese,  which  volatilised 
readily  and  gave  a  comparatively  steady  arc,  the  metals  were  very 
similar  to  iron  in  their  action  in  the  arc.  Nickel  and  cobalt  pro¬ 
duced  possibly  an  even  more  uncertain  arc  than  iron.  The  strongest 
lines  were  given  by  manganese.  The  materials  used  were  “  pure  ” 
metals  of  commerce.  No  lines  due  to  any  of  the  impurities  likely 
to  be  found  were  actually  observed.  The  currents  used  were  60 — 80 
amps.  The  spectrum  of  each  metal  was  in  general  searched  twice, 
once  with  narrow  slits  and  once  with  double  width  slits.  A  number 
of  the  lines  in  the  tables  are  multiples  of  strong  lines  of  short  wave¬ 
lengths.  It  is  thought,  however,  that  in  each  case  it  has  been 
established  that  the  higher  order  line  of  short  wave-length  is  super¬ 
posed  by  a  line  of  long  wave-length  of  the  first  order. 
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The  Applications  of  Beer’s  Law  in  Organic  Chemistry. 

E.  J.  E.  Huffer  (Chem.  Weekblad ,  1919,  16,  720— 734).— A  dis¬ 
cussion  of  Beer’s  law  of  light  absorption  and  its  application  to  the 
determination  of  various  cases  of  isomerism  and  polymerism  in 
organic  chemistry.  Special  reference  is  made  to  the  colour  theory 
of  Hantzsch.  W.  S.  M. 

The  X-Ray  Spectra  of  the  Elements.  M.  de  Broglie 
( Compt .  rend,,  1919,  169,  134 — 136). — The  author  has  measured 
the  frequency  difference  of  the  a-  and  j8-rays  in  the  X-spectrum  of 
rhodium,  and  from  these  values  has  calculated  the  fundamental 
frequency  of  interval  of  Sommerfeld  (Ann.  Physik ,  1916).  He 
obtains  the  value  AvK  =  0*369,  which  is  in  close  agreement  with 
Paschen’s  figure  ( loc .  cit.). 

He  has  measured  the  wave-lengths  of  the  first  two  L -bands  in 
the  absorption  spectrum  of  radium,  the  results  being :  band  Llf 
A  =  0*802  x  10"8  cm.;  band  L2,  A  =  0*670xl0"8  cm.  The  latter 
figure  is  a  correction  of  one  previously  given  (compare  this  vol., 
ii,  207).  W.  G. 

Relation  between  General  X-Radiation  and  the  Atomic 
Number  of  the  Target.  W.  Duane  and  T.  Shimizu  ( Physical 
Rev.,  1918,  11,  491 — 492). — The  intensity  of  the  general  X- radia¬ 
tion  is  proportional  to  the  atomic  number,  and  not  to  the  atomic 
weight  of  the  radiator.  The  apparatus  used  was  a  rotating  target 
on  which  were  mounted  quadrants  of  iron,  cobalt,  nickel,  and 
copper.  The  current  produced  by  ionisation  in  a  chamber  con¬ 
taining  methyl  iodide  was : 

Ion-current  (volts/sec.). 

Volts.  Cu  (29).  Ni  (28).  Co  (27).  Fe  (26). 

19,140  0-0124  0-0120  0-0114  0-0110 

32,400  0*1327  0-1295  0-1251  0*1210 

The  numbers  in  parentheses  are  the  respective  atomic  numbers. 
Cobalt  occupies  a  position  between  iron  and  nickel,  according  to  its 
atomic  number  as  determined  by  Moseley,  but  not  according  to  its 
atomic  weight,  which  is  anomalous.  Chemical  Abstracts. 

The  Structure  of  Radioactive  Elements.  Ingo  W.  D. 
Hackh  (Physical  Rev.,  1919,  13,  165 — 170).- — Partial  atomic 
structures  of  the  elements  in  the  periodic  table  between  uranium 
and  lead,  on  the  basis  of  the  radioactive  disintegration  series,  are 
suggested.  The  emission  of  the  a-particle  causes  the  change  of 
position  of  two  electrons  from  the  valency  ring  to  an  interior  un¬ 
stable  ring,  and  the  emissions  of  the  ^-particle  the  change  of  one 
electron  in  the  opposite  sense.  This  is  referred  to  as  a  theory  of 
metastasic  electrons,  and  it  supports  the  view  that  the  seat  of  dis¬ 
integration  is  not  in  the  outer  or  valency  shell,  but  in  the  next 
inner  shell,  and  is  caused  by  the  shifting  of  two  electrons.  F.  S. 

u  Old  Age  '*  of  Chemical  Elements.  Ingo  W.  D.  Hackh 

(Science,  1919,  49,  328 — 329). — -A  discussion  based  on  Richards’ 
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work  on  radioactive  lead  (A.,  1914,  ii,  453;  1917,  ii,  91).  The 
author  states  that  “  all  other  elements  should  be  subject  to  an 
increase  in  mass,  and  it  could  therefore  be  predicted  that,  for 
example,  helium  of  the  atmosphere  and  of  minerals  will  have  an 
‘atomic  weight'  which  is  0*0214  higher  than  the  atomic  weight 
of  helium  from  radioactive  disintegration,  that  is,  there  should  be 
an  ‘  old  ;  or  ‘  common '  helium  with  atomic  weight  of  about  3 '94, 
and  a  ‘neo’  helium  of  atomic  weight  3*92.” 

Chemical  Abstracts. 

Phenomena  of  Electrolytic  Luminescence  shown  by 
certain  Metallic  Anodes.  I.  James  Lavaux  ( Compt .  rend., 
1919,  169,  180 — 182). — Certain  metals  capable  of  giving,  with  the 
electrolytic  anion,  insoluble,  adherent  salts,  which  are  non-con¬ 
ductors,  show  luminous  phenomena  correlative  with  a  state  of 
intense  anodic  polarisation.  Of  the  metals  studied,  iron,  copper, 
cadmium,  and  lead  do  not  show  any  luminous  phenomena  and 
show  no  tendency  to  anodic  polarisation.  On  the  other  hand, 
aluminium,  magnesium,  zinc,  and  bismuth  show  both.  The 
luminous  phenomena  may  be  of  two  types,  namely,  phosphorescence 
and  sparking.  The  first  three  metals  show  both  types,  but  bismuth 
only  shows  sparking.  The  phenomena  of  electrolytic  phosphor¬ 
escence  only  appear  in  very  short  electric  fields  of  high  intensity, 
and  are  connected  with  high  polarisation  of  the  anode  and  the 
creation  at  its  surface  of  an  intense  electric  field.  The  phosphor¬ 
escence  is  not  accompanied  by  noise  or  sparking,  and  only  occasions 
a  minute  expenditure  of  current  and  a  very  feeble  development  of 
heat.  On  the  other  hand,  the  sparking  appears  to  characterise  an 
abnormal  working  of  the  apparatus.  It  occurs  in  two  forms : 
(1)  more  or  less  numerous,  small,  brilliant  sparks;  (2)  a  rain  of  fire 
giving  the  anode  the  appearance  of  a  star-spangled  sky  in  a  state 
of  continuous  transformation.  The  sparking  is  due  to  the 
momentary  rupture  of  the  isolating  layer  at  points  where,  for  a 
few  moments,  a  current  sufficiently  intense  to  volatilise  a  liquid 
film  passes,  whence  interruption,  sparking,  and  crepitation. 

Of  the  four  metals  exhibiting  these  phenomena,  aluminium  is  the 
best  for  their  study.  W.  G. 

The  Melting  Points  of  Mixtures  of  Organic  Compounds. 

Richard  Meyer  and  Wilhelm  Meyer  ( Ber .,  1919,  52,  [B], 
1249 — 1255). — The  melting  point  of  an  organic  compound  is,  in 
general,  depressed  by  admixture  with  a  second  substance;  the 
authors  have  previously  shown  that  this  is  not  the  case  with  the 
tribromo-compounds  of  mesitylene  and  fcumene  (this  vol.,  i,  72), 
and  now  describe  a  series  of  similar  observations  with  the  following 
compounds :  tetrabromo-o-xylene  and  tetrabromo-m-xylene ;  tetra- 
bromo-m-xylene  and  tetrabromo-^-xylene ;  tetrabromo-o-xylene  and 
tetrabromo-p^xylene;  tetrabromo-o-,  - m~ ,  and  -p^xylenes;  dibromo- 
durene  and  dibromo^odurene ;  thiophen  picrate  and  thionaphthen 
picrate;  thionaphthen  picrate  and  naphthalene  picrate;  thiophen 
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picrate  and  naphthalene  picrate;  a-  and  /3-methylnaphthalene 
picrates;  j8-methylnaphthalene  and  naphthalene  picrates;  mono- 
chloro-  and  monobromo-hydroxyhydrindenes.  The  phenomena  have 
been  more  exhaustively  investigated  with  the  methylnaphthalene 
picrates  and  with  naphthalene  and  /3-methylnaphthalene  picrates. 
The  melting  points  of  synthetic  mixtures  were  determined  in 
capillaries  on  the  one  hand  and  by  determining  the  temperature 
of  solidification  on  the  other,  similar,  but  not  identical,  results  being 
obtained  by  either  method.  In  the  case  of  naphthalene  and 
j8-methylnaphthalene  picrates,  a  depression  is  not  observed,  but  the 
melting  point  rises  sharply  when  more  than  33%  of  the  former  is 
present;  with  a-  and  j8-methylnaphthalene  picrates,  a  slight 
depression  occurs  \mtil  the  concentration  of  the  former  attains 
about  16%,  after  which  the  melting  point  rises.  In  both  cases,  the 
authors  consider  that  mixed  crystals  are  formed.  H.  W. 

A  Modification  of  the  Freezing-point  Method  for  the 
Determination  of  Molecular  Weights,  H.  J.  Prins  {Chem. 
W eekblad,  1919,  16,  929—931). — The  determination  of  the  mole¬ 
cular  weight  of  substances  containing  hydroxyl  by  means  of  the 
depression  of  the  freezing  point  in  benzene  solution  is  rendered 
difficult  owing  to  the  association  of  the  solute.  In  such  cases,  a 
number  of  freezing-point  measurements  are  made,  each  after 
successive  additions  of  about  2  c.c.  of  benzene  from  a  burette.  The 
degree  of  association  decreases  with  increasing  dilution,  and  the 
true  molecular  weight  is  easily  obtained  by  graphical  extrapolation. 

W.  S.  M. 

A  New  Form  of  Distilling  Bulb.  J.  S.  McHargue  (J.  hid . 
Eng.  Chem .,  1919,  11,  670 — 671). — A  new  form  of  distilling  bulb 
can  be  made  from  sections  of  glass  tubing  of  different  diameter.  A 
bulb  is  blown  on  the  end  of  the  larger  tube,  and  in  the  base  of  this 
a  hole  is  blown  to  receive  the  top  of  the  smaller  tube,  which  has 
been  made  in  the  form  of  a  T-tube  with  its  arms  open  and  deflected 
downwards.  This  is  sealed  into  the  tube,  two  small  openings  being 
left  near  the  ends  of  the  T-piece  to  allow  condensed  water  to  flow 
back  into  the  interior  of  the  distilling  flask.  The  other  end  of  the 
larger  tube  is  bent  twice  at  right  angles,  and  is  connected  with  the 
condenser.  By  the  use  of  this  bulb,  soap  bubbles  are  broken  up, 
and  the  contents  of  the  distilling  flask  cannot  be  carried  over 
mechanically.  A  further  advantage  is  that  the  steam  issuing  from 
the  two  ends  of  the  T-piece  into  the  bulb  keeps  the  latter  at  a 
uniform  temperature  and  accelerates  the  distillation.  C.  A.  M. 

The  Density  of  the  Saturated  Vapour  of  Propyl  Acetate 
and  the  Density  of  the  Liquid  which  Emits  this  Vapour. 

E.  Aries  ( Compt .  rend .,  1919,  169,  216 — 219). — In  the  formulae 
previously  given  for  the  molecular  volumes  of  the  saturated  vapour 
and  the  liquid  which  emits  it  (see  this  vol.,  ii,  184),  the  values  of 
the  function  a  were  not  known.  The  author  now  deduces  a  formula 
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for  calculating  the  values  of  a ,  and  by  means  of  it  calculates  tlie 
values  of  v4  and  v2  for  propyl  acetate  over  a  temperature  range 
from  90°  to  276'2°.  The  results  are  in  close  accord  with  those 
observed  by  Young.  W.  G, 

The  Use  of  Turpentine  Resin  in  Turpentine  as  a  Foam 
Breaker.  E.  C.  Kendall  (J.  Biol,  Ghem 1919,  38,  529). — A 
20%  solution  of  resin  in  turpentine  is  a  most  efficient  foam  breaker. 
The  solution  should  be  neutral  to  alizarin.  J.  C.  D. 

Equilibrium  in  the  System  Na2S04~CuS04-HaS04--H20. 

H.  W.  Foote  (J,  hid .  Eng,  Chern .,  1919,  11,  629— 631).— At  a 
given  temperature,  univariant  systems  of  three  components  have 
two  solid  phases  in  equilibrium  with  a  solution  of  definite  composi¬ 
tion  and  vapour  pressure,  whilst  in  the  case  of  systems  of  four  com¬ 
ponents  there  are  three  solid  phases  at  such  points.  To  determine 
the  univariant  points  in  systems  of  three  components,  a  series  of 
crystallisations  at  the  given  temperatures  was  made.  When  one  com¬ 
pound  was  deposited  near  the  point  where  another  was  formed  an 
excess  of  the  latter,  or  in  some  cases  of  both  compounds,  was  added, 
and  the  solubility  of  the  mixture  determined.  After  the  univariant 
points  in  a  ternary  mixture  had  been  obtained,  the  corresponding 
points  in  a  quaternary  mixture  were  found  by  adding  an  excess  of 
the  third  solid.  In  determining  the  changes  which  take  place  when 
sulphuric  acid  is  added  in  increasing  amounts,  up  to  60%,  to  the 
system  Na2S04-CuS04-H20,  the  solubilities  of  the  univariant 
systems  were  determined,  and  the  points  graphically  represented 
were  connected  with  straight  lines  to  show  the  composition  of  the 
corresponding  bivariant  systems.  In  the  case  of  solutions  contain¬ 
ing  the  four  components,  copper  was  estimated  electrolytically, 
sodium  as  sulphate  after  removal  of  the  excess  of  sulphuric  acid 
by  ignition  with  ammonium  carbonate,  and  free  sulphuric  acid  by 
titration  with  sodium  hydroxide  solution. 

System  Na2S04-H2S04-rI20. — The  results  obtained  at  25°  agreed 
substantially  with  those  of  D  Ans  (A.,  1906,  ii,  351),  although  no 
evidence  of  the  formation  of  the  hydrate,  Na3H(S04)2,H20,  which 
D’Ans  found  to  be  rarely  formed,  was  obtained.  At  12°,  the  follow¬ 
ing  compounds  separated:  NaoSO4,10HoO,  lSraoS04,10H90  and 
Na3H(S04)2,  Na3tI(S04)2  and  NaHS04,H20,  NaIiS04,H20.  At 
25°,  the  solubility  relationships  are  more  simple,  for  at  12°  the 
anhydrous  salt  is  not  stable  under  any  conditions,  and  the  deca- 
hydrate  exists  in  equilibrium  with  the  salt  Na3H(S04)2  at  the  uni¬ 
variant  point  (see  also  Pascal,  A.,  1917,  ii,  248% 

System  CuS04-H2S04-H20. — In  this  system  no  acid  salt  is 
formed,  but  the  sulphuric  acid  dehydrates  the  pentahydrate,  yield¬ 
ing  successively  the  trihydra te,  monohydrate,  and,  finally,  the 
anhydrous  salt,  in  concentrated  sulphuric  acid. 

System  Na0S04-CuS04-H20.- — A  transition  temperature  was 
observed  at  16*7°,  below  which  only  a  single  salt  crystallised.  At 
12°  there  is  only  a  univariant  system  with  two  solid  phases, 
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Na,SO4)10H2O  and  CuS04,5H20.  At  25°  there  are  two  such 
systems,  in  one  of  which  the  solid  phases  consist  of  the  double  salt 
.Nh2S04,CuS04,2H20  and  CuS04,5H20,  whilst  in  the  other  they 
consist  of  the  double  salt  and  Na2SO4,10TI2O. 

System  Na2S04— CuS04— H2S04— JEr20.- — -At  12°  the  two  salts  in 
water  crystallise  separately,  but  when  more  than  7*4%  of  sulphuric 
acid  is  present,  the*  double  salt  forms,  and  at  this  concentration 
the  univariant  system  contains  the  three  solid  phases  of  the  two 
single  salts  and  the  double  salt.  In  the  presence  of  this  proportion 
of  sulphuric  acid,  the  double  salt  is  stable  below  its  transi¬ 
tion  temperature.  Equilibrium  in  the  system  CuS04,5H90- 
Na2SO4,10H2O-double  salt  is  reached  vexy  slowly  at  12°,  and  the 
two  single  salts  can  remain  in  contact  with  a  solution  containing 
more  than  7*4%  of  sulphuric  acid  for  a  considerable  time  without 
forming  the  double  salt.  The  other  systems  soon  attained 
equilibrium.  At  12°  the  solid  phases  were  as  follows: 
(1)  Na2SO4,10H2O,  Na3H(S04)2l,  double  salt  with  16*50%  sulphuric 
acid  in  solution.  (2)  Na3H(S04)2,  NaHS04,H20,  double  salt  with 
27*97%  sulphuric  acid.  (3)  NaHS04,H90,  double  salt  (bivariant) 
with  58’-2%  sulphuric  acid.  (4)  CuS04,5H20,  CuS04,3H20,  double 
salt  with  50*54%  sulphuric  acid.  (5)  CuS04,3H20,  CuS04,H20, 
double  salt  with  59*96%  sulphuric  acid.  (6)  Na2SO4,10H2O, 
CuS04,5H90,  double  salt  with  7*40%  sulphuric  acid.  The  results 
obtained  at  12°  and  25°  are  plotted  in  diagrammatic  form,  and 
show  the  instability  of  the  sodium  hydrogen  sulphates  in  presence 
of  copper  sulphate,  which  converts  tliem  into  the  double  salt. 

C.  A.  M. 

Action  of  Sulphuric  Acid  on  certain  Organic  Compounds 
of  Homologous  and  Isomeric  Series.  Jaroslav  Milbauer 
and  Antonin  Nemec  (J .  pr.  Chem .,  1919,  [ii],  99,  93 — 105).— 
The  authors  have  made  experiments  to  ascertain  the  influence 
exerted  by  the  constitution  of  organic  compounds  on  the  velocity 
of  their  oxidation  by  sulphuric  acid.  In  each  case,  4  x  10"4  gram- 
mols.  of  the  compound  were  heated  with  25  c.c.  of  the  concentrated 
acid,  this  giving  a  column  of  liquid  9*5  cm.  in  height.  The 
temperature  was  usually  kept  at  200°,  but  in  some  cases  in  which 
the  velocity  of  reaction  was  very  low,  temperatures  as  high  as  290° 
were  employed.  The  sulphur  dioxide  formed  was  expelled  by 
means  of  a  current  of  carbon  dioxide  and  its  amount  determined. 

The  aldoses  are  more  difficult  to  oxidise  than  the  corresponding 
polyhydroxy-derivatives,  with  the  exception  of  xnannitol,  which  in 
very  small  amounts  (0*00004  mol.)  retards  the  combustion  of 
carbohydrates,  without,  however,  affecting  the  final  stage  reached ; 
mannitol  thus  acts  as  a  true  negative  catalyst.  The  methylated 
carbohydrates  undergo  more  profound  combustion  than  the  corre¬ 
sponding  aldoses  or  alcohols  containing  the  same  number  of  carbon 
atoms;  increase  in  the  number  of  hydrogen  atoms  united  to  a 
carbon  atom  is  accompanied  by  increase  in  the  amount  of  sulphur 
dioxide  formed.  With  isomeric  sugars,  steric  configuration  has  no 
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influence  on  the  combustion,  and  with  di-  and  tri-saccharides, 
although  these  are  not  completely  burnt,  the  amount  of  sulphur 
dioxide  formed  is  equal  to  the  sum  of  the  amounts  yielded  by  the 
constituent  monosaccharides;  the  latter  also  do  not  undergo  com¬ 
plete  combustion.  Mercuric  sulphate  not  only  acts  as  a  positive 
catalyst,  but  increases  the  total  quantity  of  sulphur  dioxide;  with 
0*0001  gram-mol.  of  the  salt,  the  increase  amounts  to  9%  in  the 
case  of  sucrose. 

Dicarboxylic  acids  of  the  type  C02H*[CH2]7/C02H  give  with 
sulphuric  acid  at  200°  only  small  amounts  of  sulphur  dioxide,  this 
resulting  from  decomposition  of  the  acids  with  formation  of  carbon 
dioxide  and  monoxide,  followed  by  reaction  of  the  latter  with  the 
sulphuric  acid,  CO  +  H2S04  =  C02  +  S02  +  H20 . 

The  unsaturated  acids  are  very  easily  attacked,  scission  occur¬ 
ring  first  at  the  double  linking.  Aliphatic  acids,  such  as  oleic  and 
fumaric  acids,  are  oxidised  far  more  rapidly  than  aromatic  acids 
like  cinnamic  acid ;  aromatic  hydroxy-acids  (salicylic)  are  not 
oxidised  by  sulphuric  acid  at  200°.  With  the  dicarboxylic  acids 
of  the  aliphatic  series,  neither  the  velocity  of  combustion  nor  the 
amount  of  sulphur  dioxide  formed  depends  on  the  number  of 
hydroxy-groups  in  the  molecule,  the  reaction  being  determined  in 
each  case  by  the  special  chemical  structure  of  the  acid ;  here  also 
mannitol  acts  as  a  true  negative  catalyst,  whilst  mercuric  sulphate 
not  only  accelerates  the  oxidation,  but  carries  it  to  a  further 
extent. 

With  the  amino-acids,  the  quantity  of  sulphur  dioxide 
formed  and  the  velocity  of  the  combustion  increase  with  the 
molecular  weight;  mannitol,  and  also  boric  anhydride,  act  as 
negative  catalysts,  and  mercuric  sulphate  exerts  the  action 
described  above.  In  the  case  of  the  aromatic  hydrocarbons,  the 
combustion  proceeds  further  as  the  number  of  carbon-containing 
groups  attached  to  the  benzene  nucleus  increases. 

Of  the  dihydroxybenzenes,  the  para-compound  is  oxidised  the 
most  rapidly  and  the  meta-compound  the  most  slowly,  this  behaviour 
being  analogous  to  the  reducing  powers  of  these  compounds  when 
employed  as  photographic  developers.  None  of  the  trihydroxy- 
benzenes  is  oxidised  as  rapidly  as  it  would  be  if  one  of  the  three 
hvdroxy-groups  were  removed,  but  the  rule  holding  with  the 
dihydroxy-derivatives  is  obeyed;  thus,  pyrogallol  represents  a  com¬ 
bination  of  two  ortho-positions,  hydroxyquinol  one  of  an  ortho- 
and  a  meta-position,  and  phloroglucinol  one  of  two  meta-positions. 
a-Naphthol  is  more  rapidly  oxidised  than  0-naphthol.  With  the 
quinones,  the  combustion  is  the  more  rapid  the  smaller  the  number 
of  substituent  groups  in  the  OICGH4IO  nucleus.  T.  H.  P. 

Derivation  of  the  Law  of  Even  Atomic  Numbers.  Ernst 
Mohr  (/.  'pr.  Chem.y  1919,  [ii],  99,  106—108). — If  in  any  molecule 
the  numbers  of  uni-,  bi-,  .  .  .  sexa-valent  atoms  are  a,  b,  .  .  .  / 
respectively,  the  sum  of  all  the  valencies  is  given  by  '2iV  =  a  +  2b  + 
3c  +  4c£-f  5e  -f  6/.  On  the  assumption  that  no  valency  in  the  mole- 
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cul©  remains  unsaturated,  the  sum  of  all  the  linkings  in  the  mole- 
eule  is  represented  thus:  %B  j2  —  b  +  2d  +  3/4-  (a 4-  3c  +  5e)/2. 
Since  both  and  (h  +  2d  +  3f)  are  positive  integers,  the  term 
(a  -f  3c  +  he)/2  must  also  he  a  positive  integer.  Further,  as  (e-t-2 e) 
is  a  positive  integer,  the  expression  (a±  3c  +  5e)/2  —  (c  +  2e),  that  is, 
(a+c+e)/2,  must  also  be  a  positive  whole  number,  and  (a+c  +  e) 
a  positive,  even  integer ;  this  is  the  law  of  even  atomic  numbers.  A 
similar  proof  holds  for  the  case  when  septa-  and  octa-valent  atoms 
are  present  in  the  molecule. 

With  substances  like  triphenylmethyl,  Ci9H75,  in  the  molecule  of 
which  one  valency  is  unsatisfied,  the  law  holds  only  if  one  of  the 
carbon  atoms  is  regarded  as  tervalent. 

This  law  is  often  useful  in  indicating  the  possibility  or  otherwise 
of  particular  molecular  formulae.  T.  H.  P. 
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Inorganic  Chemistry. 


The  Solubility  of  Iodine  in  Water- Alcohol  Mixtures.  N. 

Schoorl  and  A.  Kegenbogen  ( Pharm .  Weekblad ,  1919,  56, 
538 — 545). — The  results  of  solubility  determinations  of  iodine  in 
water— alcohol  mixtures  as  given  in  the  literature  are  generally 
much  too  high,  on  account  of  the  formation  of  hvdriodic  acid  during 
the  prolonged  contact  of  the  iodine  with  the  solvent.  The  authors 
eliminate  this  source  of  error  by  preparing  a  nearly  saturated  solu¬ 
tion  of  iodine  in  absolute  alcohol.  A  weighed  quantity  of  this  is 
mixed  with  a  weighed  quantity  of  water,  and,  after  shaking,  a 
portion  of  the  solution  is  drawn  through  a  filter  into  a  pipette  and 
weighed.  Potassium  iodide  solution  is  added  and  the  iodine 
titrated  with  thiosulphate.  W.  S.  M. 

J. 

Effect  of  a  Film  of  Oil  on  the  Aeration  of  Water. 

Herbert  F.  Stephenson  (. A  nalyst ,  1919,  44,  2881. — ' Water  covered 
with  a  layer  of  petroleum  oil  0*6  cm.  in  depth  absorbs  oxygen 
from  the  atmosphere  at  the  same  rate  as  does  water  not  covered  by 
oil.  W.  P.  S. 

Fluorosulphonic  Acid,  Fluor  os  ulphonates,  and  Sulphuryl 

Fluoride.  Wilhelm  Traube,  J.  Hoerenz,  and  F.  Wunderlich 
(Ber.y  1919,  52,  \B ],  1272—1284). — It  has  been  previously  shown 
that  ammonium  fluorosulphonate  can  be  prepared  by  the  action  of 
sulphur  trioxide  on  ammonium  fluoride  (A.,  1913,  ii,  947);  the 
further  investigation  of  this  and  similar  substances  is  described  in 
the  present  communication. 

Ammonium  fluorosulphonate  is  most  conveniently  prepared  by 
the  gradual  addition  of  dry  ammonium  fluoride  to  sulphuric  acid 
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containing  about  70%  of  sulphur  trioxide,  and  treatment  of  the 
product  with  a  small  excess  of  ammonia  dissolved  in  methyl  alcohol. 
The  salt  has  m,  p.  245°  and  readily  reacts  with  gaseous  ammonia, 
particularly  at  low  temperatures,  with  formation  of  liquid  ammines. 
The  alkali  fluorosulphonates  are  prepared  by  the  action  of  the 
requisite  alkali  hydroxide  on  the  ammonium  salt  in  aqueous  solu¬ 
tion;  the  potassium  salt,  short,  stout  prisms,  m.  p.  31 1°,  the 
rubidium  salt,  m.  p.  304°,  the  lithium  salt,  long,  shining  needles 
(  +  3H20),  m.  p.  60 — 61°  or  m.  p.  about  360°  (anhydrous),  are 
described.  All  the  fluorosulphonates  are  freely  soluble  in  water, 
with  the  exception  of  the  nitron  salt.  The  barium  salt  was  not 
obtained  in  the  pure  form.  The  fluorosulphonates  are  unexpectedly 
stable  towards  water,  from  which  they  can  be  crystallised  if  the 
operation  is  rapidly  performed;  in  the  presence  of  mineral  acids, 
they  are  readily  hydrolysed  to  hydrofluoric  and  sulphuric  acids,  but 
are  much  more  stable  in  alkaline  solution.  With  aqueous  ammonia, 
they  yield  chiefly  aminosulphonates  (compare  this  vol.,  i,  434). 

The  alkali  fluorosulphonates  are  very  stable  towards  heat;  thus, 
when  the  potassium  salt  was  heated  for  some  time  to  bright  red¬ 
ness,  it  only  suffered  slight  decomposition,  with  the  evolution  of 
sulphur  dioxide,  sulphur  trioxide,  hydrogen  fluoride,  and  oxygen. 
Crude  barium  fluorosulphonate,  on  the  other  hand,  is  decomposed 
at  a  red  heat  into  barium  sulphate  and  sulphonyl  fluoride,  this 
being  the  most  convenient  method  of  preparing  the  latter. 

The  formation  of  fluorosulphonates  by  heating  mixtures  of 
fluoride  and  pyrosulphates  has  been  further  investigated ;  the  best 
yields  are  obtained  from  potassium  pyrosulphate  and  an  excess  of 
ammonium  fluoride;  the  yield  is  appreciably  less  when  the  latter 
is  replaced  by  potassium  fluoride,  and  still  poorer  when  sodium 
fluoride  is  used.  Fluorosulphonates  are  also*  obtained  by  heating 
mixtures  of  ammonium  persulphate  with  fluoride,  or  by  compress¬ 
ing  fluoride  and  pyrosulphate,  particularly  in  the  presence  of  a 
little  water.  H.  W. 

Reaction  of  Thiosulphate  with  Iodine.  I.  M.  Kolthoff 
(Pharm.  Weekblad ,  1919,  56,  572 — 585). — In  neutral  or  weakly 
acid  solution,  the  reaction  between  iodine  and  thiosulphate  takes 
place  according  to  the  equation  2NaoS20^-bI2— Na2S40G-f-  2NaI. 
In  weakly  alkaline  solutions,  part-  of  the  thiosulphate  is  oxidised 
directly  to  sulphate  without  the  intermediate  formation  of  tetra- 
thionate.  The  side  reaction  may  be  represented  in  two  stages: 
Io  +  0H'=H0I  + Ih  followed  by  4HOI  +  S*(V'  +  60H;  =  2S0/'  + 
41'  +  5H20.  In  sufficiently  strongly  alkaline  solution,  all  the  thio¬ 
sulphate  may  in  this  way  be  oxidised  to  sulphate.  In  strongly  acid 
solution,  the  reaction  is  as  in  neutral  solution,  the  decomposition 
of  the  thiosulphate  by  the  acid  being  slow  in  comparison  with  the 
formation  of  tetrathionate.  W.  S.  M. 

Electrolytic  Preparation  of  Colloidal  Selenium.  A. 

G-utbier  and  G-.  L.  Weise  ( Ber . ,  1919,  52,  [5],  1374 — 1378). — 
When  a  dilute,  aqueous  solution  of  selenium  dioxide  is  electrolysed 
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between  platinum  poles  (preferably  in  the  presence  of  a  trace  of 
alkali)  with  a  tension  of  220  volts,  a  moderate  evolution  of  gas 
which  does  not  contain  hydrogen  selenide  is  first  observed ;  as  soon, 
however,  as  the  solution  attains  its  boiling  point,  the  formation  of 
colloidal  selenium  commences,  and  the  solution  becomes  consecu¬ 
tively  yellow,  yellowish-red,  red,  bluish-red,  and  finally  blue. 
Selenium  is  not  deposited  in  an  irreversible  form  until  the  latter 
stage  is  reached  provided  that  the  original  solution  is  not  too  con¬ 
centrated.  The  yellow  systems  become  yellowish-red  when  cooled, 
and  can  be  preserved,  even  if  not  dialysed ;  they  can  readily  be 
purified  by  dialysis,  are  not  decomposed  by  filtration  through  paper, 
and  can  be  considerably  concentrated  by  evaporation  over  a  free 
flame.  The  yellowish-red  solutions  sometimes  retain  their  colour 
and  at  other  times  become  red  when  cooled;  in  the  former  case, 
they  can  be  purified  by  dialysis,  and  then  behave  in  the  same 
manner  as  the  yellow  solutions.  The  red  solutions  invariably  show 
a  tendency  to  become  bluish-red  when  cooled— a  sign  of  incipient 
coagulation;  they  can  only  be  obtained  in  a  moderately  stable  con¬ 
dition  if  dialysed  while  still  hot,  and  then  immediately  diluted  with 
pure  water  or  with  a  solution  of  a  protective  colloid,  such  as  gum 
arabic.  The  bluish-red  and  the  blue  solutions  decompose  generally 
when  cooled,  invariably  during  dialysis  or  when  preserved  at  the 
ordinary  temperature.  All  the  dialysed  solutions  are  very  sensitive 
towards  electrolytes ;  red  precipitates  are  thus  obtained  which  pass 
into  the  black  or  grey  modification  of  selenium  when  heated  with 
the  solution  of  the  electrolyte.  H.  W. 

Bibliography  of  Helium  Literature.  E.  R  Weaver  (7.  Ind. 
Eng.  Chem 1919.  11,  682 — 688V — -A  bibliography  of  the  litera¬ 
ture  connected  with  helium  is  given,  including  everything  of  scien¬ 
tific  interest  up  to  January,  1919.  It  is  classified  under  the  follow¬ 
ing  headings :  Discovery  and  Identification ;  Occurrence  of  Helium  ; 
Formation  of  Helium;  Separation  and  Purification;  Properties; 
Liquefaction  and  Properties  of  Liquid  Helium ;  Applications  of 
Helium;  and  Miscellaneous.  C.  A.  M. 

The  Stability  of  the  Sulpbones  formed  by  the  Iodides 
of  Sodium,  Rubidium,  and  Caesium.  R  de  Forcrand  and 
F.  Taboury  ( Compt .  rend.y  1919,  169,  162 — 165).- — The  authors 
have  measured  the  dissociation  pressures  of  the  sulphones  formed 
by  sodium  iodide,  rubidium  iodide,  and  caesium  iodide  respectively 
(compare  this  vol.,  ii,  341)  over  a  temperature  range  from  —  22‘5° 
to  20*9°.  The  three  curves  practically  meet  at  —23°,  and  at  the 
higher  temperatures  spread  out,  the  sulphone  of  sodium  iodide 
having  the  highest  dissociation  pressure,  that  of  rubidium  iodide 
the  next,  that  of  caesium  iodide  being  the  lowest.  At  760  mm., 
the  dissociation  temperatures  increase  with  the  molecular  weight 
of  the  sulphone.  Calculations  of  their  heats  of  formation  show 
that  these  vary  in  the  inverse  order.  W.  G. 
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The  Double  Magnesium  Potassium  Chromate  Hexa¬ 
hydrate.  A.  Duffour  ( Compt .  rend.,  1919,  169,  73 — 76). — The 
hexahydrate  of  the  double  magnesium  potassium  chromate, 
K.^Mg(Cr04)o,6H20,  may  be  obtained  if  the  two  chromates  are  dis¬ 
solved  separately  in  equimolecular  proportions  in  two  and  a-half 
times  their  weight  of  warm  water,  and  the  solutions  are  mixed, 
filtered,  and  left  to  evaporate  at  a  temperature  not  exceeding  15°. 
After  several  days,  the  hexahydrate  separates  in  tabular  crystals, 
which  should  be  removed  at  once.  The  crystals  may  be  dried  and 
analysed,  but  after  five  or  six  hours  they  begin  to  change  slowly 
into  the  dihydrate.  This  dehydration  is  far  more  rapid  at  120°, 
but  always  stops  at  the  dihydrate.  The  hexahydrate  is  thus  only 
metastable  at  even  10°.  The  crvstals  are  monoclinic  [ a:b:c = 
0*7521:1:0*4984;  0  =  1O3°54  ].  This  chromate  shows  a  close 

analogy  to  the  corresponding  sulphate  and  selenate,  and  with  its 
rubidium  and  caesium  analogues  forms  an  eu tropic  triad.  W.  G. 

Colloidal  Cuprous  Oxide.  Ruoss  ( Zeitsch .  anal .  Chem.,  1919, 
58,  193 — 194). — -One  c.c.  of  Fehling’s  solution  (copper  sulphate 
3*5  grams,  glycerol  15  c.c.,  and  sodium  hydroxide  10  grams  per 
100  c.c.),  0*5  c.c.  of  1%  dextrose  solution,  1*5  c.c.  of  urine,  and 
7  c.c.  of  water  are  boiled  together  and  then  filtered.  The  filtrate 
contains  bright  red.  colloidal  cuprous  oxide.  If  1*5  grams  of 
potassium  thiocyanate  are  added  to  the  100  c.c.  of  Fehling’s  solu¬ 
tion,  a  reagent  for  the  estimation  of  sugar  in  urine  is  obtained. 

W.  P.  s. 

Adsorption  by  Colloidal  Copper  Sulphide.  K.  Scheringa 

( Pharm .  Weekblad,  1918,  55,  431 — 435). — A  study  of  the 

simultaneous  precipitation  of  zinc  with  the  copper  sulphide  in  the 
separation  of  copper  and  zinc.  The  amount  of  zinc  carried  down 
decreases  rapidly  with  increase  in  the  concentration  of  acid  present 
and  also  with  rise  in  temperature  for  a  given  acid  concentration. 
The  author  concludes  that  the  zinc  is  not  adsorbed  superficially  by 
the  copper  sulphide  gel,  but  that  at  the  moment  of  precipitation 
a  solid  solution  of  zinc  in  copper  sulphide  is  formed.  W.  S.  M. 

The  Chemistry  of  Burgundy  Mixtures.  Robert  Ludwig 
Mond  and  Christian  Heberlein  (T.,  1919,  115,  908 — 922). 

Behaviour  of  Hydrogen  towards  Iridium.  A.  Gutbier, 
Berta  Ottenstein,  and  G.  L.  Weise  ( Ber. ,  1919,  52,  \_B\ 
1366 — 1368). — The  experiments  were  performed  in  the  same  manner 
as  with  palladium  (Gutbier,  Gebhardt,  and  Ottenstein,  A.,  1913, 
ii,  608).  The  occluded  hydrog*en  is  readily  expelled  by  a  slight 
rise  in  temperature,  but  removal  of  the  last  traces  can  only  be 
effected  by  strong  heating.  The  quantity  of  occluded  gas  is  much 
smaller  than  with  palladium.  The  absorption  of  hydrogen  by 
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iridium  with  decreasing  temperature  is  at  -a  minimum  at  about 
0°,  and  with  rising  temperature  is  at  a  maximum  at  about  +  20°. 

H.  W. 

Behaviour  of  Hydrogen  towards  Platinum.  A.  Gtjtbier 
and  O.  Maisch  ( Ber .,  1919,  52 ,  [B],  1368 — 1374.  Compare  pre¬ 
ceding  abstract). — The  occlusion  of  hydrogen  by  platinum  black 
and  spongy  platinum  has  been  investigated.  The  former  is  pre¬ 
pared  by  adding  a  boiling  solution  of  chloroplatinic  acid  neutralised 
with  sodium  carbonate  to  a  boiling  solution  of  sodium  formate,  and 
is  purified  by  washing  with  hot  water;  after  being  dried  in  a 
vacuum  over  phosphoric  oxide  or  concentrated  sulphuric  acid,  it 
retains  about  0*45%  of  water  and  0’55%  of  oxygen.  Platinum 
black  is  converted  by  dilute  hydrochloric  acid,  and  frequently  by 
prolonged  boiling  of  suspensions  of  it  in  neutral  liquids,  into  a 
greyish-black  modification,  which  is  reconverted  into  the  black 
variety  by  treatment  with  sodium  formate  in  slightly  alkaline  solu¬ 
tion,  or,  preferably,  with  hydrazine  hydrate  solution.  The  greyish- 
black  modification  appears  to  represent  an  intermediate  stage 
between  platinum  black  and  spongy  platinum. 

The  following  are  the  chief  results  of  the  investigation.  Platinum 
black  is  far  more  active  towards  hydrogen  than  is  spongy  platinum ; 
with  the  latter,  the  absorption  of  more  than  one  volume  of  hydrogen 
was  not  observed,  whilst  with  the  former  as  much  as  160  volumes 
were  absorbed.  The  behaviour  of  platinum  black  with  respect  to 
absorption  of  hydrogen  with  increasing  temperature  is  the  reverse 
of  that  of  spongy  platinum,  with  which  the  amount  of  gas  absorbed 
increases  with  rise  of  temperature.  Below  0°,  the  absorptive 
capacity  of  both  modifications  of  platinum  diminishes.  Platinum 
black  absorbs  the  maximum  quantity  of  hydrogen  at  0°.  H,  W. 
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Mineralogical  Chemistry. 

Ferriferous  Sands  in  Italy.  U.  Cattaneo  and  L.  Maddalena 
(Ann.  chim.  applicata,  1919,  11,  99 — 108).“ — Results  are  given  of 
analyses  of  ferriferous  sands  from  various  parts  of  the  Latium 
coast,  and  also*  of  the  magnetites  separated  from  such  sands.  The 
percentage  of  Fe^Ch  in  the  sand  varies  from  10*22  to  13' 87,  and 
that  of  Ti03  from  1'41  to  1'94.  The  total  amount  of  magnetite 
present  in  these  sands  and  others  of  the  Italian  coast  is  calculated 
to  be  more  than  600,000  tons,  500,000  tons  being  contained  in  sand 
containing  more  than  5%  of  magnetite.  T.  H.  P. 

Stalactitic  Barytes  from  Madoc,  Ontario.  T.  L.  Walker 
(Amer.  Min .,  1919,  4,  79 — 80). — Curious  tubular  aggregates  of 
minute,  white  crystals  of  barytes  occur  in  veins  with  fluorspar  and 
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calcite.  D  4*29.  Analysis  shows  an  unusually  large  amount  of 
strontium.  The  peculiar  form  of  the  mineral  is  possibly  due  to 
deposition  on  root  fibres. 

BaO.  SrO.  CaO.  MgO.  A1208.  Fe20;;.  SO:i.  H20.  Total. 

43*78  13*95  0*98  1*01  1*92  0*48  36*94  0*26  99*32 

L.  J.  S. 

Canadian  Minerals  [Thaumasite,  Saponite,  etc*].  R.  P.  D. 

Graham  (Trans.  Boy.  Soc.  Canada ,  1918,  [iii],  12,  TV,  191 — 201). 
— Thaumasite  occurs  as  a  soft,  white  coating  on  joinhplanes 
at  the  contact  of  nepheline-syenite  and  crystalline  limestone 
at  Montreal.  It  forms  finely  fibrous  or  loose,  mealy  aggregates  of 
minute  needles.  Analysis  I  agrees  with  the  established  formula 
3Ca0,Si02,S03,C02,15H20 ;  D  1*878.  Saponite'  also  occurs  at  the 
same  locality  as  a  soft,  plastic  material  with  much  the  consistency 
and  appearance  of  candle  grease.  On  exposure  to  air,  it  becomes 
white  and  opaque,  finally  falling  to  powder,  which  is  soapy  to  the 
touch  and  makes  a  paste  with  water.  Anal.  II,  of  air-dried 
material,  shows  less  alumina  than  is  usual  in  this  mineral,  and 
agrees  with  Clarke’s  formula,  H4(Mg0H)2Si207.  At  40°  there  is 
a  loss  of  8*5%,  and  since  two-thirds  of  the  water  is  given  off  below 
100°,  the  formula  may  be  written  as  an  orthodisilicate, 

H2Mg2Si207,2H20. 


SiOo. 

so3. 

C02 

AlsO;i. 

Fe20:i. 

FeO. 

T.  9*38 

1307 

6*71 

— 

— . 

— — 

IT.  46*45 

— 

— . 

3*32 

0*42 

0*72 

CaO. 

MgO. 

H„0 
<  100° 

Ho0 
>  100°. 

Total. 

I.  27*32 

II.  — 

25*91 

14*48 

43*69 

8*13 

100*17 

99*43 

Descriptions 

are  also 

given  of  phenakite  and  of  a 

pseudomorpl* 

of  bismuthinite  after  molybdenite  from  pegmatite  and  quartz  veins 
in  granite  at  Preissac  township,  northern  Quebec,  and  of  albite 
with  new  crvstal-forms  from  Ascot  mine,  Sherbrooke  Co.,  Quebec. 

L.  J.  S. 

Manganotantalite  from  Amelia,  Virginia.  O.  Ivan  Lee 
and  Edgar,  T.  Wherry  ( Amer .  Min.,  1919,  4,  80 — 83). — Crystals 
of  “columbite”  occurring  in  albite  at  this  locality  are  reddish- 
brown  to  black  in  colour,  but  in  thin  splinters  ruby-red  to  orange- 
brown,  and  the  streak  is  reddish-brown.  D  6*50.  H  6 — 6J.  Com¬ 
pared  with  other  members  of  the  columbite-tantalite  group,  it  is 
seen  that  there  is  a  slight  decrease  in  the  a-axis  with  increasing 
tantalum  content: 

Ta2Os.  MnO. 

Per  cent.  Per  cent.  a  :  b  :  c. 


Standish,  Maine .  9  4  0*4023 :  1  :  0*3580 

Haddam,  Conn..... .  30  5  0*4020  :  1  :  0*3529 

Amelia,  Va .  53  8  0*4017  :  1  :  0*3562 

Sanarka,  Russia  .  80  14  0*4014:1:0*3505 


L.  J.  S. 


ii.  370 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Analytical  Chemistry. 


Device  for  Guarding  against  Over- titration.  O.  Hackl 

(. Zeitsch .  anal.  Ghem 1919,  58,  194 — 198). — A  25  c.c.  pipette 
having  practically  no  stem  below  its  cylindrical  bulb  and  having 
a  length  of  rubber  tubing  on  its  upper  stem  is  placed  in  the  solu¬ 
tion  to  be  titrated.  The  pipette  is  filled,  the  tubing  closed  with  a 
pinchcock,  and  the  titration  proceeded  with  until  the  solution  is 
slightly  over-titrated;  the  contents  of  the  pipette  are  then  allowed 
to  flow  back  into  the  main  portion  of  the  solution,  and  the  titration 
is  continued  cautiously  until  the  end-point  is  reached.  W.  P.  S. 

The  Estimation  of  Hydrogen  Peroxide  and  the  Conserva¬ 
tion  of  Hydrogen  Peroxide  Solutions.  I.  M.  Kolthoff 

( Pharm .  W eekblad,  1919,  56,  949 — '959).- — -Hydrogen  peroxide  solu¬ 
tions  may  be  conveniently  estimated  iodometrically.  The  titration 
may  be  carried  out  directly  after  the  addition  of  acid  and  potassium 
iodide  if  a  few  drops  of  A-ammonium  molybdate  solution  are  added 
as  a  catalyst.  For  the  conservation  of  peroxide  solutions,  the 
addition  of  75 — 100  mg.  of  acetanilide,  benzoic  acid,  or  salicylic 
acid  per  litre  is  recommended.  The  solution  should  also  react  acid 
to  dimethyl-yellow,  and  should  be  stored  in  brown  glass  bottles. 

W.  S.  M. 

The  Titration  of  Iodides  by  means  of  Conductivity 
Measurements.  I.  M.  Kolthoff  (Ghem.  Weekblad,  1919,  16, 
926-929).- — Iodide  is  completely  oxidised  to  iodine  by  means  of 
iodate  in  acid  solution  according  to  the  equation  5F  f  10/  +  631*  -~ 
3H20  +  3L,.  If  the  iodide-iodate  mixture  is  titrated  with  hydro¬ 
chloric  acid  and  the  conductivity  measured  after  each  addition  of 
the  acid,  an  approximately  constant  value  is  obtained  until  the 
oxidation  is  complete,  when  a  rapid  increase  in  conductivity  is 
observed.  The  end-point  is  sharply  shown  graphically  by  plotting 
conductivity  against  volume  of  acid  added.  Iodide  may  be 
accurately  titrated  in  this  way  even  in  presence  of  a  large  excess  of 
bromide,  as  the  analogous  oxidation  of  bromide  requires  a  greater 
acid  concentration  and  higher  temperature.  W.  S.  M. 

Precipitation  and  Filtration  of  Barium  Sulphate  in  Water 
Analysis.  Victor  Froboese  (Ghem.  Zeit .,  1919,  43,  367). — The 
water  is  rendered  slightly  acid  with  hydrochloric  acid,  boiled,  and 
treated  with  a  very  small  excess  of  barium  chloride  solution;  when 
cold,  the  liquid  is  poured  through  a  filter,  the  precipitate  washed 
by  decantation,  and  then  collected  on  the  filter.  W.  P.  S. 

Picramic  Acid  as  a  Standard  in  Colorimetric  Estimation 
of  Nitrogen  by  Nessler’s  Method.  G.  Egerer  and  F.  Ford 

(J.  Lab .  and  Glin.  Med.,  1919,  4,  439—442;  from  Physiol.  Abstr ., 
1919,  4,  167). — The  colour  of  picramic  acid  solution  is  practically 
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permanent,  and  the  solution  serves  as  a  trustworthy  standard  in 
the  estimation  of  ammonia  by  Nessler’s  method.  YV.  P.  8. 

A  Simplified  Macro-Kjeldahl  Method  for  Urine.  Otto 
Folin  and  L.  E.  Wright  (*/.  Biol.  Ghent.,  1919,  38,  461 — 464). 
— A  method  by  which  an  estimation  of  nitrogen  in  urine  may  be 
carried  through  in  twenty  to  twenty-five  minutes.  The  urine 
(5  c.c.)  is  boiled  over  a  micro-burner  with  5  c.c.  of  a  mixture  of 
sulphuric  and  phosphoric  acids  containing  copper  sulphate  and 
2  c.c.  of  10%  ferric  chloride  solution.  Oxidation  should  be  com¬ 
plete  in  about  eight  minutes,  whilst  the  distillation  may  be  carried 
through  in  five.  Urines  containing  much  sugar  require  oxidation 
with  fuming  sulphuric  acid.  J.  C.  D. 

Estimation  of  Ammonia  in  Blood.  Sergius  Morgulis  and 
H.  M.  Jahr  (/.  Biol .  Ghent.,  1919,  38,  435— 438).— The  aeration 
method  for  determining  ammonia  in  blood  is  open  to  many  in¬ 
accuracies.  The  authors  propose  to  remove  protein  from  the  blood 
before  carrying  out  the  estimation.  This  they  do  by  means  of 
metaphosphoric  acid.  Ammonia  in  the  protein-free  filtrate  is 
adsorbed  by  permutite,  from  which  it  is  again  liberated  by  sodium 
hydroxide  and  determined  colorimetrically  by  the  Nessler  process. 

J.  C.  D. 

Method  for  the  Estimation  of  Nitrates  in  Water  by  means 
of  the  Phenolsulphonic  Acid  Reaction.  Robert  C.  Frederick 
[Analyst,  1919,  44,  281 — 284). — The  presence  of  large  quantities 
of  chlorides  (up  to  100  parts  of  chlorine  per  100,000  parts  of  water) 
does  not  interfere  with  the  estimation  of  nitrates  by  the  phenol- 
sulphonic  acid  method  if  the  water  (25  c.c.)  is  evaporated  with 
2  c.c.  of  reagent  containing  4  grams  of  phenol  and  400  c.c.  of 
sulphuric  acid  per  litre.  The  evaporation  should  be  carried  as 
far  as  possible  on  a  water-bath,  the  residue  then  dissolved  in  water, 
again  evaporated,  dissolved  in  95  c.c.  of  water,  the  solution  treated 
with  3  c.c.  of  concentrated  ammonia,  diluted  to  100  c.c.,  and  the 
coloration  obtained  compared  with  that  produced  by  a  known 
amount  of  nitrate  under  similar  conditions.  W.  P.  S. 

Estimation  of  Carbon  in  Soils  by  the  Wet  Combustion 
Method.  D.  D.  Waynick  (J.  Inch  Eng.  Client.,  1919,  11, 
634 — 637). — In  estimating  carbon  in  soils  and  the  like  by  Ames 
and  Gaither's  method  of  wet  combustion  (J.  Incl.  Eng.  Ghent., 
1915,  7,  561),  Gortner  weighed  the  carbon  dioxide  after  absorp¬ 
tion  in  potassium  hydroxide,  whilst  Schollenberger  (A.,  1916, 
ii,  395)  used  barium  hydroxide  as  an  absorbent  and  titrated  the 
excess  of  alkali  with  acid.  The  drawback  to  the  first  method  is 
the  time  required  for  the  absorption,  and  to  the  second  the  diffi¬ 
culty  of  preventing  the  barium  hydroxide  absorbing  carbon 
dioxide  from  the  air.  These  drawbacks  are  obviated  in  a  simple 
modification  of  the  method,  in  which  the  carbon  dioxide  is  absorbed 
in  a  soda-lime  absorption  bulb  and  estimated  gravimetrieally.  A 
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complete  estimation  may  be  made  in  twenty-five  minutes.  [See 
also  J .  Soc.  Chem.  Lad .,  1919,  591a.]  0.  A.  M. 

Estimation  of  Carbon  Disulphide.  A  Critical  Examina¬ 
tion  of  the  various  Methods  usually  Employed.  Percy  E. 
Spielmann  and  F.  Butler  Jones  (/.  Soc.  Chem .  Ind.,  1919,  38, 
185 — 187t). — Determination  of  the  specific  gravity  of  benzene 
before  and  after  extraction  of  carbon  disulphide  with  alcoholic 
potassium  hydroxide  solution  gives  a  fairly  accurate  measure  of 
the  quantity  of  carbon  disulphide  present,  the  error  being  within 
0-03%.  Oxidation  of  the  above  alkaline  extract  with  bromine  and 
estimation  of  the  resulting  sulphate  are  also  trustworthy.  Volu¬ 
metric  or  gravimetric  estimation  of  the  xanthate  in  the  alkaline 
extract,  by  titration  or  precipitation  with  copper  sulphate  solution, 
was  found  to  be  untrustworthy,  as  was  also  a  method  depending  on 
the  precipitation  of  carbon  disulphide  with  phenylhydrazine.  Pre¬ 
cipitation  of  the  xanthate  with  lead  acetate  did  not  yield  good 
results.  W.  P.  S. 

Electrolytic  Separation  of  Lead  from  Chromium  and 
Analysis  of  Chrome  Yellow  and  Similar  Pigments.  Jaroslav 
Milbauer  and  Ivan  Setlik  ( J .  pr.  Chem.,  1919,  [ii],  99,  85 — 92). 
— According  to  Vortmann  (A.,  1907,  ii,  302),  the  electrolytic 
separation  of  lead  peroxide  in  presence  of  sulphuric,  selenic,  or 
chromic  acid  leads  to  high  results,  it  being  necessary  to  redissolve 
the  peroxide  and  repeat  the  separation.  Smith  (“  Electrochemical 
Analysis,”  3rd  ed.,  1907,  165),  however,  states  that  lead  may  be 
separated  accurately  as  peroxide  from  the  alkali  and  alkaline  earth 
elements,  glucinum,  magnesium,  mercury,  and  aluminium,  and 
that  the  presence  of  chromic  acid  is  without  influence  on  the 
quantitative  separation.  The  authors  find  that  Pb**  may  be  easily 
separated  electrolytically  from  Cr**’  if  150  c.c.  of  the  electrolytic 
solution  contains  0*2  gram  of  lead,  0T  gram  of  chromium,  and 
20  c.c.  of  nitric  acid  (D  1’4),  and  that  addition  of  15  c.c.  of  per¬ 
chloric  acid  (D  1*12)  does  not  invalidate  the  results.  This 
method  is  applicable  to  the  analysis  of  pigments  with  a  basis  of 
lead  chromate,  the  pigment  being  dissolved  in  nitric  and  per¬ 
chloric  acids  and  the  diluted  solution  electrolysed ;  the  chromium 
is  afterwards  precipitated  as  hydroxide  and  weighed  as  Cr203. 
[See  also  J.  Soc.  Chem.  Ind.,  1919,  September.)  T.  H.  P. 

Estimation  of  Minute  Amounts  of  Lead  in  Urine,  Faeces, 
and  Tissues.  W.  Denis  and  A.  S.  Minot  ( J .  Biol.  Chem.,  1919, 
38,  449 — 452). — The  evaporated  urine  (2000  c.c.)  or  the  dried 
tissue  or  faeces  (500  grams)  is  oxidised  with  sodium  nitrate  in  a 
silica  vessel.  After  the  oxidation,  the  vessel  is  cooled  and  the 
contents  treated  with  10%  hydrochloric  acid  until  the  reaction  is 
faintly  acid.  The  mixture  is  heated  to  boiling,  filtered  while  hot, 
and  made  faintly  alkaline  with  ammonium  hydroxide.  Two  or 
three  drops  of  a  1%  solution  of  copper  sulphate  are  then  added,  and 
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the  copper  and  any  lead  precipitated  by  the  addition  oi‘  hydrogen  or 
ammonium  sulphide.  Tne  suspension  of  sulphides  is  separated  by 
oentrifugalisatmn,  and  washed  very  carefully  in  order  to  remove 
magnesium,  phosphates,  and  chlorides. 

The  final  residue  of  sulphides  is  transferred  to  a  platinum 
crucible  of  25  c.c.  capacity  by  means  of  3  c.c.  of  dilute  nitric  acid 
(20  parts  of  concentrated  acid,  D  1‘42,  and  80  parts  of  water),  and 
the  centrifuge  tube  washed  out  with  3  c.c.  of  distilled  water.  The 
solution  is  then  electrolysed  with  a  current  of  3  to  3 ’5  amperes  and 
5  to  6  volts,  the  crucible  serving  as  anode  and  a  spiral  of  platinum 
wire  as  cathode.  Within  fifteen  minutes,  all  the  lead  is  deposited 
on  the  crucible  anode  in  the  form  of  a  brown  film  of  lead  peroxide, 
whilst  the  copper  and  any  traces  of  iron  are  deposited  on  the 
cathode.  Care  must  be  taken  not  to  cut  off  the  current  while  the 
lead  peroxide  is  in  contact  with  nitric  acid,  so  that  it  is  necessary 
to  remove  the  acid  by  siphon  while  the  electrolysis  is  proceeding, 
replacing  it  at  the  same  time  by  distilled  water.  The  crucible  is 
washed,  and  5  c.c.  of  a  5%  solution  of  potassium  iodide  (free  from 
iodate)  and  1  c.c.  of  25%  acetic  acid  are  added.  The  lead  peroxide 
decomposes,  giving  a  yellow  deposit  of  lead  iodide  on  the  crucible 
and  a  solution  of  free  iodine.  After  five  minutes,  the  liquid  is 
transferred  to  a  small  beaker  and  titrated  with  0*005A-sodium 
thiosulphate  solution.  J.  C.  D. 

Apparatus  for  Measuring  the  Volume  of  Gas  Evolved 
during  a  Chemical  Reaction.  P.  Nicolardot  and  M.  H.  Robert 
( Chim .  et  Ind .,  1919,  2,  641 — 646).— A  modification  of  an 
apparatus  described  previously  by  one  of  the  authors  (A.,  1912, 
ii,  597),  particularly  designed  for  measuring  the  volume  of  hydrogen 
liberated  when  aluminium  is  dissolved  in  sodium  hydroxide  solu¬ 
tion.  The  reaction  vessel  consists  of  a  tube  which  is  connected 
with  a  reflux  apparatus,  and  this  in  turn  with  the  measuring 
burette.  The  latter  is  filled  with  water  and  is  surrounded  by  a 
water-jacket.  A  diagram  of  the  apparatus  is  given  in  the  original 
and  the  method  of  using  it  is  explained  in  detail.  W.  P.  S. 

Estimation  of  Iron  in  Iron  Ores  by  means  of  Per¬ 
manganate.  L.  Brandt  ( Chem .  Zeit 1919,  43,  373—374). — The 
use  of  colloidal  silica  as  recommended  by  Schwarz  and  Rolfes  (this 
vol.,  ii,  170)  to  prevent  the  action  of  hydrochloric  acid  on  per¬ 
manganate  in  the  titration  of  ferrous  salts  is  untrustworthy.  It 
is  shown  that  the  larger  the  quantity  of  silica  added,  the  less  per¬ 
manganate  is  required  for  the  titration.  This  occurs  in  both 
hydrochloric  and  sulphuric  acid  solutions.  W.  P.  S. 

Rapid  Method  for  Estimating  Nickel  and  Cobalt  in  Ores 
and  Alloys.  III.  W.  R.  Schoeller  and  A.  R.  Powell  ( Analyst , 
1919,  44,  275 — 280.  Compare  A.,  1917,  ii,  425). — Further  work 
on  the  method  described  previously  showed  that  modification  is 
necessary  when  the  material  contains  manganese  or  certain  other 
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elements ;  the  addition  of  solid  potassium  iodide  instead  of  saturated 
sodium  chloride  solution  to  the  ammoniacal  tartrate  solution  pro¬ 
motes  complete  precipitation  of  the  cobalt  as  hexaminecobaltous 
iodide  in  the  case  of  ores  containing  little  or  no  nickel.  The  follow¬ 
ing  is  a  summary  of  the  procedure  recommended  for  the  analysis 
of  ores. 

(1)  The  ore  is  free  from  copper,  manganese,  calcium,  and 
magnesium;  presence  of  arsenic  immaterial.  The  sample  is  dis¬ 
solved  in  nitric  acid,  the  solution  evaporated  almost  to  dryness,  and 
tartaric  acid  (ten  times  the  weight  of  tervalent  metals  present) 
dissolved  in  water  is  added.  The  mixture  is  then  treated  with 
50  c.c.  of  concentrated  ammonia  and  3  to  5  grams  of  potassium 
iodide,  and,  after  fifteen  minutes,  the  precipitate  is  collected, 
washed  with  ammoniacal  potassium  iodide  solution,  and  dissolved 
in  dilute  hydrochloric  acid.  The  solution  is  filtered,  the  cobalt 
precipitated  as  phosphate,  and  the  nickel  titrated  in  the  filtrate 
from  the  latter  precipitate. 

(2)  The  ore  contains  copper,  otherwise  the  same  as  (1).  The 
method  is  the  same  as  that  above  up  to  the  point  where  the  iodide 
precipitate  is  dissolved  in  hydrochloric  acid.  The  solution  is 
decolorised  by  the  addition  of  sulphurous  acid,  boiled,  cooled, 
filtered  to  separate  cuprous  iodide,  etc.,  and  the  cobalt  then  pre¬ 
cipitated  as  phosphate. 

(3)  General  procedure  for  ores  free  from  manganese.  The  acid 
solution  of  the  ore  is  treated  with  hydrogen  sulphide,  filtered,  the 
filtrate  treated  with  ammonium  chloride  and  a  slight  excess  of 
ammonia,  and  saturated  with  hydrogen  sulphide.  The  precipitate 
obtained  is  dissolved  in  aqua  regia,  and  the  solution  is  evaporated 
almost  to  dryness,  etc.,  as  described  under  (1). 

(4)  The  ore  contains  manganese.  If  only  small  amounts  of 

manganese  are  present,  the  ammonium  cobalt  phosphate  precipitate 
may  be  titrated  with  N j 5 -acid  (not  l^drochloric  acid),  or  the 
weighed  cobalt  pyrophosphate  precipitate  may  be  dissolved  in 
sulphuric  acid  and  the  amount  of  manganese  estimated  by  the 
persulphate-silver  nitrate  method.  For  large  amounts  of  man¬ 
ganese,  the  mixed  iodide  precipitate  is  dissolved  in  dilute  acid,  and 
the  nickel  and  cobalt  precipitated  as  sulphides  from  an  acetic  acid 
solution,  or  the  acid  solution  may  be  neutralised  and  the  cobalt 
and  nickel  precipitated  as  xanthates.  In  the  case  of  nickel  ores 
free  from  cobalt,  manganese  does  not  interfere  with  the  cyanide 
titration  in  the  presence  of  citrate.  W.  P.  S. 

Estimation  of  Urea.  Philibert  (/.  Pharm.  Ghim.,  1919, 
[vii],  19,  335 — 346,  386 — 397,  434 — 441).- — A  method  which  is 
more  trustworthy  than  those  described  bv  Folin  and  by  Fosse  (A., 
1917,  ii,  73),  particularly  in  the  case  of  urine  containing  sugar, 
consists  in  treating  10  c.c.  of  the  urine  with  2  c.c.  of  basic  lead 
acetate  solution,  diluting  the  mixture  to  50  c.c.,  and  filtering.  Ten 
c.c.  of  the  filtrate  are  treated  with  5  c.c.  of  10%  sodium  hydroxide 
solution  in  the  ureometer,  a  definite  volume  of  hypobromite  is 
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added,  and  the  mixture  shaken  so  as  to  mix  it  thoroughly  with  the 
mercury  contained  in  the  apparatus.  The  gas  evolved  is  measured 
under  the  usual  conditions.  A  control  experiment  is  made,  using 
a  standard  urea  solution  and  the  same  quantities  of  reagents  as  in 
the  first  experiment.  Allowance  is  made  for  any  ammonia  present, 
this  being  estimated  separately.  W.  P.  S. 

Ureometer  with  a  Reaction  Bulb  of  Variable  Capacity. 

Boyer  {J.  Pharm .  Chim .,  1919,  [vii],  19,  346—349). — The 
apparatus  consists  of  a  wide  tube  constricted  at  its  lower  end  so 
as  to  form  a  graduated  tube;  the  wide  tube  is  divided  into  two 
parts,  which  are  connected  by  a  rubber  tube  which  keeps  the  two 
ends  a  short  distance  apart.  ITypobromite  solution  and  water  are 
introduced  into  the  apparatus  so  as  to  fill  the  graduated  portion, 
a  glass  ball  is  then  placed  in  the  apparatus,  thus  closing  the  top  of 
the  graduated  tube,  and  the  solution  in  which  the  urea  is  to  be 
estimated  is  added.  The  two  wide  tubes  are  now  pressed  together, 
thus  folding  the  rubber  connexion  in  pleats,  the  whole  apparatus 
is  filled  with  water,  closed  with  a  rubber  stopper,  and  inverted. 
The  contents  mix,  the  volume  of  the  gas  liberated  being  accommo¬ 
dated  by  the  rubber  connexion;  the  total  volume  of  the  gas  is 
determined  in  the  usual  way.  W.  P.  S. 

A  Reaction  for  Lecithin.  H.  J.  Hamburger  {Arch.  Neerland. 
physiol.,  1919,  3,  361 — 364). — This  test  will  detect  0*01%  of 
lecithin  present  in  fluids  containing  proteins.  The  proteins  are 
removed  by  adding  three  volumes  of  96%  alcohol  and  filtering  or 
centrifugalising.  On  the  addition  of  dilute  sulphuric  acid  (1:5) 
to  the  clear  filtrate,  a  cloudy  precipitate  of  lecithin  is  formed, 
which  dissolves  on  warming  and  reappears  on  cooling.  J.  C.  D. 

Detection  and  Estimation  of  Cocaine ,  Heroine,  and 
Veronal  in  Viscera.  P.  A.  Ellis  Richards  {Analyst,  1919,  44, 
192 — 196). — A  weighed  portion  of  the  viscera  is  acidified  with 
acetic  acid  and  extracted  with  warm  alcohol;  the  alcoholic  solu¬ 
tion  is  concentrated,  filtered,  clarified  with  lead  acetate,  and  the 
excess  of  lead  removed  as  sulphide,  again  concentrated,  acidified 
with  acetic  acid,  and  extracted  with  ether.  The  ethereal  extract 
is  evaporated,  the  residue  dried,  weighed,  and  examined  for 
veronal,  trional,  sulphonal,  etc.  The  aqueous  solution,  after  the 
extraction  with  ether,  is  rendered  ammoniacal,  extracted  with 
chloroform,  the  chloroform  solution  shaken  with  dilute  hydro¬ 
chloric  acid,  this  acid  extract  again  rendered  ammoniacal,  ex¬ 
tracted  with  chloroform,  and  the  residue,  if  any,  obtained  after 
evaporating  the  chloroform,  is  extracted  with  benzene,  in  which 
cocaine  is  distinctly  soluble.  For  the  examination  of  the  urine, 
the  sample  is  acidified  with  acetic  acid,  boiled,  clarified  with  lead 
acetate,  and  then  treated  as  in  the  case  of  viscera.  The  final 
residues  are  then  submitted  to  special  tests  for  their  identification. 
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Notes  are  given  on  tests  for  certain  narcotics.  [See,  further,  J. 
Soc.  Chem .  Ind.,  1919,  512a.]  W.  P.  S. 

The  Metabolism  of  Bile  Acids.  I.  A  Quantitative 
Method  for  Analysis  of  Bile  Acids  in  Dog ’s  Bile.  (Miss)  M.  G. 
Foster  and  C.  W.  Hooper  (J.  Biol.  Chem.,  1919,  38,  355 — 366). 
— Bog  s  bile  contains  taurocholic  and  taurocholeic  acids,  which,  on 
hydrolysis,  yield  cholic  and  choleic  acids  and  taurine.  Taurine 
reacts  quantitatively  with  nitrous  acid  under  the  conditions 
employed  in  the  Van  Slyke  apparatus,  and  this  fact  is  made  the 
basis  for  the  analytical  procedure.  Five  c.c.  of  bile  cleared  in  a 
centrifuge  are  precipitated  with  40  c.c.  of  96%  alcohol,  and  heated 
to  boiling  point  to  ensure  complete  solution  of  the  acids.  After 
cooling,  the  mixture  is  made  up  to  50  c.c.  with  95%  alcohol  and 
passed  through  a  dry  filter.  Two  portions  of  20  c.c.  are  evaporated 
to  dryness.  One  is  washed  out  with  water  and  made  up  to  10  c.c. 
in  a  volumetric  flask.  Samples  of  2  c.c.  of  this  are  used  to  deter¬ 
mine  the  nitrogen  present  in  amino-form  before  hydrolysis.  The 
other  sample  is  hydrolysed  by  being  heated  on  the  water-bath  for 
five  hours  with  6  c.c.  of  8%  sodium  hydroxide.  This  sample  is 
made  up  to  10  c.c.  and  the  amino-nitrogen  again  determined  in 
2  c.c.  portions.  The  difference  represents  the  nitrogen  present  in 
the  amino-group  of  taurine.  For  conversion  of  the  nitrogen  figure 
into  one  representing  taurocholic  acid,  the  factor  36' 72  is  used. 

J.  C.  B. 

An  Electrical  Method  of  Determining  the  Lime  Require¬ 
ment  of  Soils.  C.  J.  Lynde  (Trans.  Boy.  Soc.  Canada ,  1918, 
[iii],  12,  III,  21 — 26). — Two  lots  of  10  grams  each  of  soil  are 
shaken  respectively  with  150  c.c.  of  distilled  water  and  150  c.c. 
of  a  solution  of  calcium  hydrogen  carbonate  for  three  hours,  as  in 
the  Hutchinson  and  MacLennan  method  (compare  A.,  1914, 
ii,  784).  The  electrical  resistance  of  the  aqueous  soil  solution  and 
of  the  calcium  hydrogen  carbonate  solution  before  and  after  shaking 
with  the  soil  is  determined.  If  these  are  represented  by  rv  r2 ,  and 
OR  respectively,  then  the  value  of  r,  the  calculated  resistance  of 
the  calcium  hydrogen  carbonate  solution  after  being  shaken  with 
the  soil  and  allowing  for  the  resistance  of  the  aqueous  soil  solu¬ 
tion,  is  given  by  r~?\x  OR / (rl-~^OR).  Then  the  ratio  r/r2  should 
give  a  measure  of  the  alkalinity  or  acidity  of  the  soil.  Comparing 
these  results  with  those  obtained  by  the  Hutchinson  and 
MacLennan  method  (loc.  cit.),  it  is  found  that  if  the  ratio  is  less 
than  0*986,  the  soils  are  alkaline,  whilst  if  the  ratio  is  above  1*284, 
the  soils  are  acid  and  require  liming.  W.  G. 


General  and  Physical  Chemistry. 


Index  of  Refraction  and  Molecular  Refraction  of  Aqueous 
Solutions  of  Nicotine.  Augusto  Levi  (Atti  H.  1st .  Veneto  bci.y 
1915,  75,  465 — 479). — Measurements  were  made  by  the  method  of 
minimum  deviation  on  a  good  spectrometer.  The  temperature  was 
not  constant,  but  was  kept  sufficiently  near  24°.  Sixteen  concen¬ 
trations  were  used.  Puifrich  s  method  of  calculation  is :  F[(n- 

a^)l  (1  6  )]  —  P*i[(tf-i  —  1^/d/iJ  +  ^2l(n2~  I  ^2]’ 

1\  are  the  weights,  n,  nv  n2  the  refractive  indices,  and  d ,  dv  d2 
the  densities,  respectively,  of  the  mixture  and  of  the  two  com¬ 
ponents,  C  is  the  coefficient  of  contraction,  and  equals  (d~  d0)/d, 
in  which  dQ  is  the  density  the  mixture  would  have  if  no  contraction 
took  place  on  mixing,  and  a  is  a  constant  derived  from  the  empiri¬ 
cal  relation  (d  —  d0)/d~a[(n  —  1)  —  (n ■  —  1)0]/ (n  —  1),  in  which 
(n  — 1)0  is  the  value  n—  1  would  have  if  no  contraction  took  place. 
This  gave  results  more  consistent  with  experimental  data,  and  indi¬ 
cated  that  methods  of  calculation  based  on  the  hypothesis  that  the 
n  of  mixtures  is  additive  are  not  accurate.  The  molecular  fraction 
for  water  (qa)  and  nicotine  (q^)  was  calculated  by  the  method  of 
Schulze.  qa  +  qb~  1;  qa  =  +  (1  -  pa)lm]  ;  qb  = 

(1  —  Palm)  / [(palm)  +  (1  —  Pa)  / m] ;  the  experimental  molecular  re¬ 
fraction  calculated  from  the  rule  of  mixtures,  according  to  the 
Dolezalek-Schulze  theory,  shows  that  the  water  and  nicotine  form 
solutions  without  dissociation  phenomena. 

Chemical  Abstracts. 

Optical  Activity.  I.  Temperature-rotation  Curves 
for  the  Tartrates  at  Low  Temperatures.  T.  S.  Patterson 
and  K.  L.  Moudgill  (Proc.  Roy .  Soc.  Edin 1919,  39,  18 — 34). — 
Potation— temperature  curves  have  been  produced  from  measure¬ 
ments  of  the  rotation  of  ethyl  d-tartrate  and  isobutyl  dibenzoyl-d- 
tartrate  dissolved  in  cinnamaldehyde  and  ethylene  dibromide 
respectively  at  a  series  of  temperatures  from  0 — 181°  in  the  first- 
named  solvent  and  17*7°  and  39‘7°  in  the  last-named  solvent.  A 
consideration  of  the  present  results  and  previously  published  results 
(T.,  1908,  93,  1844;  1912,  101,  378;  1913,  103,  152;  1916,  109, 
1145)  shows  that  a  general  temperature— rotation  curve  may  be  pro¬ 
duced  for  all  tartrates.  J.  F.  S. 

Value  of  the  Silver  Oun.  VV.  M.  Hicks  ( Phil .  Mag.,  1919, 
[vi],  38,  301 — 317.  Compare  A.,  1913,  ii,  810).- — A  theoretical 
paper  in  which  an  attempt  is  made  to  calculate  the  value  of  the 
oun  for  silver  to  an  accuracy  of  1  per  100,000.  In  general,  it  is 
shown  that  q  =  361*7837  +  0*001628<^A±  0*0038,  for  silver  5  = 
421*0470  +  0*001894gLV±  0*0045.  If  the  atomic  weights  in  terms  of 
the  silver  value  are  determined  from  the  oun,  the  values  are  inde¬ 
pendent  of  the  actual  N  used,  provided  it  can  be  taken  as  the 
same  for  all  elements.  They  should  be  calculated,  therefore,  either 
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with  A  — 109675  if  in  P.A.  or  109678‘6  if  in  I. A  .  and  the  value 
<7  =  361*7837  ±0*0038  used.  J.  F.  S. 


Series  Spectra  according  to  the  Bohr  Atom  Model. 

Franz  Tank  (Ann.  Physik ,  1919,  [iv],  59,  293 — 331). — A  mathe¬ 
matical  paper  in  which  relationships  of  the  series  spectra  are 
deduced  on  the  basis  of  Bohr's  conception  of  the  atom.  These 
relationships  are  examined  in  connexion  with  the  series  spectra  of 
hydrogen,  helium,  parhelium,  and  lithium.  J.  F.  S. 

Principle  of  Choice  and  the  Displacement  Law  for  Series 
Spectra.  W,  Kossel  and  A.  Sommerfeld  (Her.  Dent. physikal.  Ges 
1919,  21,  240—259).“ — A  theoretical  paper  in  which  the  co-ordina¬ 
tion  of  spectrum  lines  into  series  on  the  basis  of  the  quantum  theory 
is  discussed.  It  is  shown  that  the  series  of  doublets  of  the  alkaline 
earths  are  spark  spectra;  their  character  as  a  system  of  doublets 
explains  itself  from  the  doublet  character  of  the  arc  spectrum  of 
the  alkalis.  A  simple  numerical  relationship  exists  between  the 
spark  spectrum  of  the  alkaline  earths  and  the  arc  spectrum  of  the 
next  preceding  alkali  metal.  J.  F.  S. 


Effect  of  an  Electric  Field  on  the  Pressure  Displacement 
and  the  Broadening  of  Series  Lines.  M.  Ritter  {Ann. 
Physik ,  1919,  [iv],  59,  170 — 184). — -The  effect  of  an  electric  field 
of  approximately  26,000  volt/cm.  on  the  series  lines  of  zinc,  mer¬ 
cury,  lithium,  and  calcium  is  to  cause  the  pressure  displacement 
and  the  unsymmetrical  broadening  to  increase  along  a  series  with 
increasing  member  number,  and  also  with  decreasing  wave-length. 
The  sign  of  the  displacement  by  an  electric  field  is  always  the  same 
as  the  sign  of  the  displacement  by  increase  of  pressure  and  the  sign 
of  the  dissymmetry.  These  results  confirm  experimentally  Stark's 
hypothesis  that  the  pressure  displacement  and  the  unsymmetrical 
broadening  is  brought  about  by  an  intra-molecular  electric  field. 

J.  F.  S. 


Structure  of  the  Band  Spectra  of  Burning  Hydrocarbons . 

T.  Heurlinger  and  E.  Hulth£n  ( Zeitsch .  wiss.  Photochem 1919, 
18,  241 — 248). — The  band  spectrum  of  an  acetylene  flame  has  been 
photographed  in  the  first  three  orders  by  means  of  a  concave  grat¬ 
ing  6'4  m.  diameter  ruled  400  lines  per  cm.  The  bands  in 
general  can  be  represented  by  three  whole  numbers,  m,  n ,  p,  and 
a  second  class  of  bands  in  which  the  n,  p,  values  correspond  with  a 
system  of  six  series,  Pi ,  Qi,  and  Pi  (i  —  1,  2).  The  lines  of  these  six 
series  are  given  in  the  paper  and  the  relationships  between  them 
worked  out.  J.  E.  S. 

Effect  of  an  Electric  Field  on  the  Spectrum  Lines  of  Argon. 

Toshio  Tak amine  and  Noboru  Kokubu  ( Mem Coll.  Sci.  Kyoto , 
1919,  3,  281 — 285). — The  Stark  effect  on  the  argon  spectrum  lines 
has  been  examined,  using  a  field  of  170,000  volt/cm.,  by  Lo  Surdo's 
method.  The  lines  \\  4933*5,  4510*9,  4335*4,  4333*7,  4300*2, 
4272*3,  4259*5,  4200*8,  4198*4,  4191*0,  4182*0,  4164*4,  4158*7, 
4153*0,  4132*0,  4046*0  A.  are  all  slightly  displaced  toward  the  red. 
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Practically  all  the  lines  affected  by  an  electric  field  belong  to  the 
red  spectrum  of  argon,  and  the  so-called  arc  lines  seem  to  be  more 
easily  affected  than  the  spark  lines.  This  is  in  keeping  with  the 
results  obtained  in  the  case  of  helium,  calcium,  and  magnesium. 
The  mercury  line  A  4339  A.  was  found  to  be  displaced  about  0*7  A. 
for  the  ^-component  and  0*5  A.  for  the  ^-component  toward  the 
red  end  in  a  Held  of  53,000  volt/cm.  J.  F.  S. 

Effect  of  an  Electric  Field  on  the  Spectrum  Lines  of 
Helium.  III.  Toshio  Takamine  and  Noboru  Kokubu  (Mem, 
Coll .  Sci.  Kyoto ,  1919,  3,  275 — 280.  Compare  A.,  1918,  ii,  253). — 
The  effect  of  an  electric  field  on  the  spectrum  lines  of  helium  has 
been  continued  with  the  lines  AA  4009,  3889,  3868,  3830,  3448, 
3188,  and  2945  A. ;  these  lines  are  examined  for  the  first  time.  The 
lines  AA  4438,  4121,  and  3965  A.,  which  have  previously  been 
stated  to  be  slightly  displaced  by  an  electric  field,  are  found  to  be 
resolved  into  a  number  of  components  all  of  which  are  displaced 
in  the  same  direction.  A  striking  similarity  is  noted  between  the 
Stark  effect  on  the  helium  lines  AA  4388  and  4026  A.  and  the 
Hy  line  in  the  fact  that  the  central  line  in  the  ^-component  is  the 
strongest  of  all  the  components,  and  it  is  displaced  toward  the 
red  as  the  field  strength  is  increased.  In  the  present  work  an 
echelon  grating  was  used  for  examining  the  Stark  effect,  and  the 
advantages  of  this  arrangement  are  discussed.  The  faint  line 
accompanying  AA  5876  and  4472  A.  has  been  examined  in  this  way. 
Numerous  diagrams  and  photographs  are  appended  to  the  paper. 

J.  F.  S. 

Effect  of  an  Electric  Field  on  the  Spectrum  Lines  of 

Hydrogen.  II.  Toshio  Takamine  and  Noboru  Kokubu  (Mem, 
Coll,  Sd.  Kyoto ,  1919,  3,  271 — 273.  Compare  A.,  1917,  ii,  401). — 
Experiments  previously  described  have  been  repeated  with  slight 
modifications;  a  tantalum  cathode  was  used  instead  of  an  alumin¬ 
ium  one,  and  the  pressure  in  the  tube  was  further  reduced,  so  that 
it  was  possible  to  obtain  a  field  strength  of  150,000  volt/ cm.  It  is 
shown  that  the  central  line  in  the  perpendicular  component  of  Hy 
is  shifted  about  + 1  A.  at  a  field  of  130,000  volts/cm.  In  the  case 
of  the  H(J  line  six  ^-components  and  three  ^-components  were  ob¬ 
served,  a  fact  in  keeping  with  the  later  work  of  Stark  (Ann.  Phys.. 
1915,  48,  183).  In  the  secondary  hydrogen  spectrum  the  authors 
have  noted  a  further  eleven  lines  in  the  region  below  A  4000  A. 
which  are  affected  by  an  electric  field.  J.  F.  S. 

Spectrum  Lines  of  Oxygen  and  Nitrogen  in  an  Intense 
Electric  Field .  Usaburo  Yoshida  (Mem.  Coll.  Sci.  Kyotoy  1919, 
3,  287 — 297). — The  Stark  effect  on  the  spectrum  lines  of  oxygen 
and  nitrogen  has  been  examined  in  fields  up  to  16*5  x  104  volt/ cm. 
and  a  positive  result  observed  with  the  lines  AA  4100  and  4110  A. 
of  nitrogen  and  with  some  of  the  lines  belonging  to  the  first  and 
second  subordinate  triplet  series  of  oxygen.  Excepting  a  few  am¬ 
biguous  cases,  the  amount  of  displacement  or  of  separation  of  each 
of  these  lines  is  nearly  equal  respectively  in  both  the  parallel  and 
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perpendicular  components.  The  behaviour  of  the  lines  of  the 
second  subordinate  triplet  series  of  oxygen  in  the  electric  field  is 
similar  to  that  of  the  lines  belonging  to  the  second  subordinate 
series  of  helium  and  parhelium.  The  effect  on  the  spectrum  lines 
of  the  first  subordinate  triplet  series  of  oxygen  is  larger  than  that 
on  the  second  subordinate  triplet  series.  Each  of  the  lines 
A  A  5329'5  and  4968*5  A.  of  the  first  subordinate  triplet  series  has 
two  isolated  components  respectively  in  its  immediate  violet  side. 
The  isolation  of  the  said  components  becomes  smaller  as  the  term 
number  of  the  series  increases.  This  is  exactly  similar  to  that  of 
the  isolated  components  of  helium  and  parhelium.  Diagrams  and 
photographs  of  the  resolved  lines  are  appended  to  the  paper. 

J.  F.  S. 

Lithium  Spectrum  in  an  Electric  Field.  IJsaburo  Yoshida 
(Mem,  Coll,  Sci.  Kyoto ,  1918,  3,  161 — 171). — The  effect  of  an  elec¬ 
tric  field  of  30,000  volt/cm.  on  the  lithium  lines  AA  6103*8,  4602*4, 
4132*4,  and  4148*2  has  been  determined  by  Lo  Surdo’s  method. 
The  line  A.  6103*8  is  unaffected  by  the  field  employed.  In  the  case 
of  the  line  A  4602  two  vertical  and  two  parallel  components  only 
were  observed;  the  central  component  observed  by  Stark  did  not 
appear.  The  separation  of  the  parallel  components  is  somewThat 
greater  than  that  of  the  perpendicular  components.  The  intensity 
of  the  violet  component  is  less  than  that  of  the  red  component. 
The  line  A  4132  is  separated  into  three  components,  the  displace¬ 
ment  of  the  parallel  components  being  somewhat  smaller  than  those 
of  the  perpendicular  components.  The  helium  lines  have  been 
compared  with  the  lithium  lines  under  the  same  conditions  of  treat¬ 
ment.  The  peculiarity  of  the  lines  A  A  4602  and  4148*2  in  the  arc 
has  been  explained  as  due  to  the  effect  of  an  electric  field  on  these 
lines.  Photographs  of  the  separated  lines  are  appended  to  the 
paper.  J.  F.  S. 

Effect  of  an  Electric  Field  on  the  Spectrum  Lines  of 
Calcium  and  Magnesium.  Toshio  Tak amine  and  Noboru 
Kokubu  (Mem.  Coll.  Sci.  Kyoto ,  1918,  3,  173 — 181). — Making  use 
of  Lo  Surdo’s  method,  the  effect  of  an  electric  field  on  the  calcium 
and  magnesium  lines  has  been  investigated.  Quantitative  measure¬ 
ments  have  been  made  with  the  calcium  lines  AA  4685,  4355,  4099, 
4095,  4093,  3645,  and'  3631  A.  and  with  the  magnesium  lines 
AA  4352,  3097,  and  3093  A.  The  maximum  electric  field  employed 
was  90,000  volt/ cm.  The  above-mentioned  lines  and  others 
between  AA  5042  and  3624  A.  which  were  not  measured  were  all 
displaced  in  one  direction  or  the  other  in  the  electric  field.  In 
general,  the  lines  belonging  to  the  same  series  were  affected  in 
nearly  the  same  way,  and,  further,  each  line  constituting  a  triplet 
was  affected  in  the  same  way.  The  latter  is  well  shown  in  the  case 
of  the  lines  AA  4099,  4095,  and  4093  A.  belonging  to  the  narrow 
triplet  series.  The  magnesium  triplet  AA  3838,  3833,  and  3830  A. 
seems  to  be  an  exceptional  case,  but  as  the  lines  are  only  very 
slightly  affected,  further  experiments,  using  a  larger  dispersion,  are 
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needed  for  confirmation.  Photographs  of  the  displaced  lines  are 
Appended  to  the  paper.  J.  F.  S. 

The  Arc  Spectrum  of  Dysprosium.  Josef  Maria  Eder 
(, Sitzungsber .  K.  Akad.  Wise.  Wien ,  1918,  II  A,  127,  1100—1228; 
from  Chem.  Zentr .,  1919,  i,  914.  Compare  A.,  1918,  ii,  181). — It 
appears  possible  on  spectroscopic  evidence  that  an  unknown  ele¬ 
ment,  closely  related  to  terbium,  is  present  in  the  terbium-dyspros¬ 
ium  fractions,  the  spectrum  of  which  is  mixed  with  that  of  the 
actual  terbium  and  dysprosium.  To  obtain  further  insight  into  this 
probability,  the  author  has  examined  the  arc  spectrum  of  pure 
dysprosium  over  its  whole  length.  The  specimen  used  was  supplied 
by  Auer  von  Welsbach.  The  sulphate  was  converted  into  the 
chloride  since  the  latter  salts  of  the  rare  earths  give  more  powerful 
arc  spectra  with  less  prominence  of  carbon  bands  than  do  the 
oxides  or  sulphates.  The  colour  of  the  arc  flame  was  pale  green, 
but  not  nearly  so  intense  as  with  cassiopeium  and  aldebaranium. 
The  wave-length  table  given  by  the  author  contains  4385  lines, 
including  many  new  ones  in  the  red,  yellow,  and  extreme  ultra¬ 
violet  regions.  No  definite  evidence  of  fission  of  dysprosium  is 
obtained,  so  that  it  may  be  regarded  as  a  well-defined  element 
which  can  be  isolated  in  the  pure  condition  by  various  processes 
of  separation,  and  through  the  spectrum  of  which  further  informa¬ 
tion  may  be  obtained  with  respect  to  the  yet  uncertain  terbium. 
The  lines  of  the  dysprosium  arc  spectrum  are  generally  sharp,  and 
only  broaden  slightly  after  protracted  illumination;  in  addition,  a 
more  or  less  well-defined  band  spectrum  is  shown  in  the  visible 
portion.  The  first  of  these  bands  has  its  main  edge  at  5693  A.U. 
The  second,  broadened  band  has  its  brightest  edge  at  5404  ;  the 
main  edge  of  the  third,  well-defined  band  lies  at  5263.  Contrary  to 
the  views  of  Eberhard,  the  lines  of  dysprosium  are  not  generally 
present  in  the  spectrum  of  the  sun,  in  which  the  presence  of  this 
element  cannot  be  detected.  H.  W. 

Is  the  Absorption  [of  Light]  (Vierordt)  a  Characteristic 
Value,  Independent  of  the  Apparatus  (Spectrophotometer) 
Employed?  Paul  Hari  ( Biochem .  Zeitsch .,  1919,  95,  266 — 271). 

* — The  values  are  characteristic,  and  are  not  influenced  by  the  type 
of  apparatus,  provided  the  construction  and  calibration  of  the 
instrument  are  satisfactory.  J.  C.  D. 


Absorption  Spectra  of  Aqueous  Solutions  of  Colourless 
Metallic  Complex  Salts.  Yuji  Shibata,  Kurazo  Fukagawa,  and 
Jun  Asado  ( J .  Tokyo  Chem.  Soc 1919,  40,  311—338). — The  fol- 
.  '  Pt(NH3)4]Cl2;  JAg(NH3)2lCl : 

Cl/  CS<NH‘ 


•NU 
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lowing  solutions  were  used : 

[Ag2(NII3)2]S04 ;  [Ag(NH3)2]N03; 

[Zn(NH3)4]Cl2; 
[Zh(NH3)4]I2;  [Zn(NH3)5]S04;  Zn3As04,2NH3,3H90 ; 
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[Sn(NH3)2]Cl4;  [Cd(NH3)2]Cl2 ;  [od(cO<j^) 

[A1(NH3)6]C13;  fFe(CN)B]K4 ;  rCo(CN)„]K3 ;  [Co(CN)6]Ag, ; 
CuCN,2KCN,KSCN  iHoO ; 

3AgCN,2KCN,NaCN ;  AgCN,KCN ;  "  “  2Hg(CN)o,Mg(SCN)9 ; 
2Hg(CN)2,Ba(SCN)9;  Hg(CN)9,AgN03,2H90; 

Hg(CNs)o,KoSo03,HoO ; 

2Hg(CN)o,3CuCN,KCN,KSCN ;  2Hg(CNV7,KOH,H20 ; 

Her(CN)o,KSCN,2KCN,3rHnO ; 

3Hg(CN)2?[Fe(CN),lK4?H20;  Hg(CN)2,HgO.  “The  results  are  given 
in  sixteen  curves ;  the  logarithms  of  the  thickness  of  the  layers  are 
plotted  against  wave-lengths  at  the  limits  of  absorption.  Aqueous 
solutions  of  colourless  metallic  complex  salts  absorb  the  light  more 
than  those  of  their  simple  metallic  salts,  showing  that  the  forma¬ 
tion  of  the  complex  ions  is  responsible  for  the  phenomenon.  In 
general,  ammonia  com r>l exes  are  more  strongly  absorbent  than 
cyanogen  complexes.  The  absorbing  power  of  complex  silver  salts 
is  no  greater  than  that  of  simple  silver  salts,  probably  due  to  the 
fact  that  Ag*  of  the  simple  salts  already  exists  as  a  complex  form 
of  Ag»ff  (compare  M.  Traube.  A..  1886,  661).  Cadmium  and 
aluminium  complexes  are  equally  as  transparent  as  their  corre¬ 
sponding  simple  salts,  as  far  as  the  ultra-violet  zone  is  concerned 
(their  plates  were  sensitive  to  only  A  =  2000);  a  hypothesis  is  given 
for  this  peculiarity.  All  complex  salts  (except  those  containing 
cobalt)  give  only  end  absorptions,  but  not  absorption  hands;  occnr- 
of  the  selective  absorption  depends  on  the  characteristic 


renoe 


of  metals  in  the  complex.  Those  complexes  containing  SCTT  groups 
produce  selective  absorptions,  regardless  of  the  kind  of  metals  thev 
contain.  In  complexes  having  similar  structures,  the  metals  which 
have  greater  atomic  volumes  possess  less  absorptive  power  than 
those  having  smaller  atomic  volumes.  In  complexes  containing  the 
same  metals,  even  if  their  structures  may  he  unknown,  it  is  true 
that  the  more  components  the  salt  has  and  the  more  complex  it  is, 
the  stronger  will  be  the  power  of  absorption. 

Chemical  Abstracts. 


Ultraviolet  Absorption  of  Pyridine,  a-Picoline,  /3-Picoline, 
and  Piperidine,  Ernst  Herrmann  ( Zeitsch .  wiss.  Photochem., 
1919,  18,  253 — 278). — The  absorption  spectra  of  pyridine,  a-pico- 
line,  0-picoline,  and  piperidine  have  been  measured  in  the  region 
\\  2696 — 3017  for  both  vapour  and  alcoholic  solutions.  For  the 
vapours  of  pyridine,  a-picoline,  and  piperidine  previous  measure¬ 
ments  were  repeated ;  in  the  case  of  0-picoline  the  ultra-violet 
absorption  is  represented  by  three  broad  bands.  Series,  similar  to 
those  observed  for  benzene  derivatives,  are  evolved.  In  the  a-pico¬ 
line  spectrum  a  series  of  similar  structure  to  one  of  the  pyridine 
series  is  observed.  In  the  case  of  piperidine  a  structure  is  observed 
which  is  similar  to  that  observed  for  benzene  and  is  characterised 
by  the  appearance  of  series  which  may  be  resolved  into  typical 
groups.  The  spectra  obtained  from  capillary  layers  of  the  liquids 
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and  from  alcoholic  solutions  (1  gram-mol.  in  20,  100,  and  500  c.c. 
of  alcohol)  are  made  up  of  ill-defined  bands.  J.  F.  S. 

Influence  of  Different  Substances  on  the  Absorption  of 
Light  by  Thin  Tungsten  Layers.  L.  Hamburger,  G.  Holst, 
D.  Lely,  and  E.  Oosterhltis  (Proc.  K .  A  had.  Wetensch.  A  mster¬ 
dam,  1919,  21,  1078 — 1088). — The  present  paper  describes  experi¬ 
ments  designed  to  increase  the  life  of  tungsten  lamps  by  removal  of 
the  tungsten  layer  produced  on  the  walls  of  the  lamp  as  it  burns. 
Two  classes  of  substances  come  under  consideration :  (i)  gases  which 
form  less  coloured  compounds  with  the  tungsten  sublimate,  and 
materials  which  produce  these  gases ;  (ii)  substances  which  de¬ 
colorise  the  tungsten  layer  in  some  way  which  is  probably  not 
chemical.  The  first  group  of  substances  includes  chlorine  and  sub¬ 
stances,  such  as  K3T1C16,  which  evolve  chlorine  on  heating.  This 
class  of  substance  is  reviewed.  Experimental  work  with  the  second 
group  of  substances  is  described.  The  light  absorption  of  the 
tungsten  sublimate  is  decreased  when  previous  to  burning  the  fila¬ 
ment  is  coated  with  a  layer  of  sodium  chloride,  sodium  phosphate, 
potassium  cyanide,  sodium  oxide,  sodium  fluoride,  or  calcium 
fluoride.  On  passing  the  current  through  the  lamp  these  sub¬ 
stances  sublime  and  are  condensed  in  a  non-crystalline  condition 
on  the  wall  of  the  lamp,  and  have  the  effect  of  increasing  the  life 
of  the  lamp.  The  action  of  these  substances  is  not  understood,  but 
a  discussion  is  entered  into  in  the  paper  on  the  subject.  If  the 
deposit  is  rendered  crystalline  by  the  admission  of  moist  air  it  loses 
its  efficacy.  The  life  of  a  lamp  using  sodium  chloride  is  increased 
2*6  times,  and  of  one  using  calcium  fluoride  3'3  times,  J.  F.  S. 

A  New  Photographic  Phenomenon.  Donald  Neil  McArthur 
and  Alfred  Walter  Stewart  (T.,  1919,  115,  973 — -974). 

The  Secondary  Radiation  Produced  by  a-Rays .  B.  Bianu 
( Le  Radium,  1919,  11,  230 — 234.  Compare  A.,  1913,  ii,  371). — 
By  means  of  an  apjjaratus  described,  the  existence  of  an  ionising 
radiation  (5-rays),  produced  by  impact  of  a-rays  on  glass  and  metal 
surfaces,  has  been  clearly  put  in  evidence  and  the  characteristics 
of  the  radiation  studied.  a-Rays  from  a  polonium  surface  strike  a 
plate,  and  the  ionisation  at  various  gas  pressures  produced  by 
secondary  radiation  from  the  plate  is  measured  in  an  ionisation 
chamber  below,  the  upper  surface  of  which  is  of  wire  gauze.  The 
ions  produced  by  the  a-rays  are  prevented  from  reaching  the  ionisa¬ 
tion  chamber  by  a  suitable  electric  field.  The  secondary  radiation 
consists  of  (1)  a  small  part  of  the  a-rays  reflected,  (2)  a  secondary 
radiation  of  the  /3-type,  of  velocity  3  x  109  cm. /sec.,  which  corre¬ 
sponds  with  a  generating  potential  of  2400  volts ;  (3)  an  electronic 
radiation  of  feeble  velocity  (5-rays),  completely  absorbed  by  0*5  p 
of  aluminium,  and  ionising  the  air  over  a  very  limited  range, 
given  by  pa  — 110,  where  p  is  the  pressure  and  a  is  the  range,  both 
iu  mm.  The  number  of  electrons  in  (3)  is  about  forty  times  the 
number  of  (2)  and  about  ten  times  the  number  of  reflected  a-par- 
tjoles.  It  does  not  differ  greatly  with  the  character  of  the  surface 
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struck  by  a-rays,  whether  it  be  of  glass  or  of  various  metals.  Prob¬ 
ably  these  electrons  are  all  emitted  with  the  same  velocity,  corre¬ 
sponding  with  about  20  volts,  but  suffer  partial  absorption  in  a 
very  thin  film  of  the  generating  surface  before  escaping,  so  that 
their  actual  velocity  varies  from  that  corresponding  with  from  0  to 
20  volts.  F.  S. 

The  Question  of  the  Existence  of  Isotopes  with  the  same 
Atomic  Weight.  The  End  Products  of  the  Thorium  Dis¬ 
integration  Series.  Stefan  Meyer  ( Monatsh 1919,  40 r  1 — -14). 
—The  radiation  from  a  specimen  of  lead,  separated  by  Soddy  from 
Ceylon  thorite  of  atomic  weight  207*77,  has  been  examined  to  test 
the  view  whether  one  of  the  two  isotopes  of  lead  of  the  same  atomic 
weight,  produced  as  the  ultimate  products  by  the  branching  of  the 
disintegration  series,  undergoes  further  change  with  emission  of 
radiation  as  yet  undetected.  The  a-radiation  from  the  lead  was 
found  exactly  to  correspond  in  intensity  with  what  is  to  be  expected 
from  the  polonium  regenerated  from  radium-Z),  which  is  necessarily 
present  in  this  lead,  being  derived  from  the  small  amount  of 
uranium  in  the  original  mineral.  From  a  solution  of  the  chloride 
in  water,  the  polonium  was  separated  by  electrolysis  on  a  gold 
cathode,  using  a  platinum  anode,  and  the  range  and  character  of 
its  a-rays  were  found  to  be  identical  with  those  of  a  preparation 
similarly  separated  from  Joachim  sthal  pitchblende.  The  dis¬ 
crepancy  between  the  atomic  weight  of  this  lead,  207*77,  and  what 
it  should  be,  208*0,  if  both  end-products  are  stable,  must  be  ex¬ 
plained  otherwise  than  by  supposing  one  of  the  products  to  be 
unstable.  There  must  be  26%  of  common  lead  present  to  account 
for  the  difference,  or  Lawson's  hypothesis  ( Sitzungsber .  K.  A  had. 
JFiss.  Wien ,  1917,  126,  723)  that  there  may  be  a  gradual  replace¬ 
ment  of  thorium  by  uranium  in  thorium  minerals  in  the  earth 
may  be  the  explanation.  There  is  also  no  evidence  as  to  what 
becomes  of  the  product,  supposed  to  be  unstable,  derived  from  the 
composition  of  thorium  minerals.  It  is  known  not  to  change  into 
mercury  or  bismuth,  and  the  existence  of  any  large  quantity  of 
an  isotope  of  polonium  in  thorium  minerals  is  also  excluded  by  the 
evidence.  As  regards  thallium,  Exner  and  Haschek  have  found 
considerable  quantities  by  the  spectroscope  in  Cornish  pitchblende, 
but  Hoernes,  in  a  careful  analysis  of  1  kilogram  of  thorium-rich, 
but  uranium-poor,  monazite  could  not  detect  thallium,  so  that  it  is 
probable  that  its  presence  in  uranium  and  thorium  minerals  is 
accidental,  not  genetic.  A  review  of  the  whole  of  the  cases  where 
two  isotopes  of  the  same  atomic  weight  are  supposed  to  occur  by 
branching  of  the  series  leads  to  the  conclusion  that  there  is  no 
certain  instance  of  this  known,  and  that  both  the  end-products  of 
thorium  are  stable  forms  of  lead  of  the  same  atomic  weight,  and 
therefore  indistinguishable  from  one  another.  F.  S. 

Is  the  Electrical  Conductivity  of  the  Elements  Conditioned 
by  the  Presence  of  Isotopes?  F.  H.  Loring  (Chem.  News, 
1919.  119,  62 — 64.  Compare  this  voh,  ii,  313). — When  the 
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isotopic  percentages  previously  given  (loc.  cit.)  are  plotted  against 
the  resistivities  of  a  number  of  metals,  a  straight  line  curve  is 
obtained,  which  implies  that  there  is  a  foundation  for  the  theory 
of  whole-number  isotopes  as  applied  to  ordinary  elements. 
Cadmium  constitutes  the  only  exception  to  this  rule,  but  this  may 
be  attributed  to  the  unconfirmed  peculiarity  in  the  temperature- 
resistance  curve  of  this  element.  The  theory  of  conduction  is  of 
interest  in  connexion  with  the  above-mentioned  relationship. 
Thus,  if  a  small-mass  nucleus  is  so  close  to  a  large-mass  nucleus 
that  the  electronic  orbits  combine  to  form  a  figure  of  eight,  the 
electrons  tending  to  leave  the  former  to  pass  round  the  latter, 
owing  to  the  greater  attraction  of  the  larger  mass,  then  overload¬ 
ing  the  circuit  electrically  at  any  point  might  give  rise  to  a  pro¬ 
gressive  flow  of  electrons  from  atom  to  atom.  On  cooling  the 
metal,  a  point  might  be  reached  when  further  cooling  would  not 
improve  the  contiguity  of  the  orbits,  so  that  perfect  conductivity 
of  electricity  without  any  oscillation  or  vibration  of  the  atoms 
might  take  place  at  a  temperature  just  above  absolute  zero. 

J.  F.  S. 

Behaviour  of  Non-aqueous  Solutions  of  Salts.  A.  Thiel 

(. Zeitsch .  Elektrochem .,  1919,  25,  214). — -Polemical  against  Beutner 
(this  vol.,  ii,  263),  in  which  the  author  maintains  that  the  reasons 
advanced  to  explain  the  electrical  conductivity  of  salts  in  non- 
aqueous  solvents  do  not  clear  up  the  difficulty,  and  are  not  justified 
on  the  data  put  forward.  J.  F.  S. 

Activities  of  the  Ions  of  Strong  Electrolytes.  Duncan  A. 
MacInnes  (/.  Amer .  Ghem.  Soc.7  1919,  41,  1086 — 1092).— -A 
theoretical  paper  in  which  it  is  shown  that,  since  the  product  of 
the  transport  number  of  the  chloride  ion  and  the  equivalent  con¬ 
ductivity  is  a  constant  at  a  given  concentration  and  temperature 
for  the  chlorides  of  the  alkali  metals  and  hydrogen,  it  may  be 
assumed  that  the  activity  of  the  chloride  ion  in  these  solutions  is 
also  independent  of  the  nature  of  the  positive  univalent  ion.  On 
this  basis,  the  activity  coefficients  of  both  ions  of  hydrochloric  acid 
have  been  calculated  for  concentrations  between  0*001 665 N  and 
OTOOiV.  The  potential  of  the  normal  hydrogen  electrode  against 
the  normal  calomel  electrode  has  also  been  calculated,  and  the  value 
E~  0*2828  volt  obtained.  J.  F.  S. 

Generation  of  Electricity  by  Atomising  Liquids.  (Ballo- 
electncity).  IV.  ,C.  Christiansen  (Ann.  Ehysik ,  1919,  [iv],  59, 
95 — 100.  Compare  A.,  1916,  ii,  75). — A  continuation  of  previ¬ 
ously  published  work  undertaken  with  the  object  of  ascertaining 
whether  isomerides  produce  the  same  electric  effect  when  projected 
against  an  electrode  in  a  finely  atomised  stream.  The  experiments 
show  that  <i-tartaric  acid,  ^-tartaric  acid,  ^'-tartaric  acid,  and 
racemic  acid  in  Nj  10-solution  produce  exactly  the  same  effect, 
which  is  very  small  and  approximates  in  value  to  that  of  the  in¬ 
organic  acids.  When  the  above-mentioned  acids  are  mixed  with 
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alcohol  or  2  A '-sodium  chloride,  the  effect  is  much  greater  in  each 
case;  in  the  case  of  the  alcohol  mixtures,  the  value  is  the  same  for 
each  acid,  but  with  the  sodium  chloride  mixtures  the  values  vary 
slightly.  Propionic  acid  produces  a  much  greater  effect  than 
either  of  the  monochloro-substitution  products.  Propionic  acid 
and  a-chloropropionic  acid  produce  a  positive  effect,  whilst  /3-chloro- 
propionic  acid  produces  a  negative  effect.  The  /3-compound  does 
not  change  its  effect  on  keeping,  but  the  a-compound  has  a 
decreased  effect  on  keeping.  /3-Hydroxybutyric  acid  in  Nj 2-solu¬ 
tion  has  a  much  larger  effect  than  a-hydroxybutyric  acid.  Sub¬ 
stitution  of  bromine  has  a  different  effect  than  substitution  of 
chlorine  on  the  bailo-electric  effect  of  organic  substances.  This 
fact  is  shown  by  experiments  with  bromal  hydrate,  chloral  hydrate, 
monochloroacetic  acid,  and  monobromoacetic  acid.  J.  F.  S. 

Generation  of  Electricity  by  Atomising  Liquids  (Ballo- 
electricity).  V.  C.  Christiansen  (Ann.  Physik,  1919,  [iv],  59, 
280 — 292.  Compare  preceding  abstract). — An  instrument  (ballo- 
meter)  is  described  whereby  the  charge  on  particles  of  a  liquid 
atomised  in  air,  the  charge  on  the  air,  and  the  amount  of  elec¬ 
tricity  which  has  escaped  from  the  particles  which  have  been  in 
contact  may  be  measured.  J.  F.  S. 

The  Electrolytic  Potential  of  Copper  in  the  Presence 
of  Various  Electrolytes.  P.  Benvenuti  (Aiti  B.  1st.  Veneto  Sci 
1916,  75,  1317 — 1329). — This  work  was  started  with  the  idea  of 
producing  an  electrolytic  deposit  of  an  alloy  of  copper  and  man¬ 
ganese,  but  this  was  afterwards  given  up  as  impossible,  and  the 
measurements  of  the  potential  of  copper  in  the  presence  of  various 
electrolytes  were  systematically  continued  on  account  of  the  in¬ 
formation  thus  obtained  in  regard  to  the  greater  or  less  stability 
of  the  complexes  produced  in  this  way,  and  because  the  data 
obtained  could  be  utilised  in  further  investigations.  The  method 
consisted  in  connecting  the  copper  electrode,  and  the  electrolyte 
in  which  it  was  immersed,  with  a  normal  calomel  electrode,  and  in 
measuring  the  E .M .F .  of  the  resulting  cell  by  PoggendorfTs  com¬ 
pensation  method.  Measurements  were  made  at  15°.  The  salt 
of  copper  was  the  sulphate.  The  copper  electrode  was  immersed 
in  this  solution  with  varying  quantities  of  other  electrolytes.  The 
results  show  that,  by  the  addition  of  these  other  substances,  the 
potential  of  the  copper  increases  in  the  electropositive  direction  in 
proportion  to  the  formation  of  complex  ions.  In  proportion  to 
the  increased  stability  of  the  complex  ions  formed,  the  electrolytes 
studied  arranged  themselves  in  the  following  order :  sodium 
formate,  sodium  acetate,  ammonium  tartrate,  hydrochloric  acid, 
potassium  bromide,  sodium  thiosulphate,  and  potassium  cyanide. 
The  author  believes  that  a  more  extensive  study  of  these  pheno¬ 
mena  will  reveal  interesting  relations  between  the  nature  of  electro¬ 
lytes  co-existing  in  one  solution  and  the  stability  of  the  complexes 
which  are  formed.  Chemical  Abstracts 
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Phenomenon  of  Electrical  Supertension,  II.  A.  Smits 
( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1919,  21,  1106—1111. 
Compare  this  vol.,  ii,  8,  91). — A  theoretical  paper  in  which  the 
conditions  of  the  supertension  of  hydrogen  generated  when  metals 
act  on  water  are  considered  on  the  basis  of  the  phase  rule. 

J.  F.  S. 

Electrolytic  Reduction  of  Arsenic  and  Arsenious  Acids  to 
Arsenic  Trihydride  at  Cathodes  of  Different  Metals. 

Ludwig  Bamberg  {Lunds.  Univ,  Arsskr .,  N.F.,  Abt.  2,  1918, 
14,  No.  21,  1 — 47;  from  Chem.  Zentr 1919,  i,  905 — 906). 
— A  historical  resume  of  the  literature  is  given,  and  the  newer, 
quantitative  methods  are  critically  discussed.  The  latter  are  all 
unsatisfactory.  The  discrepancies  between  the  data  of  various 
authors  are  due  partly  to  deficient  technique  and  partly  to  the 
unexpectedly  great  influence  of  the  nature  of  the  surface  of  the 
cathode.  Certain  new  types  of  electrolytic  apparatus  are 
described  which  are  chiefly  notable  for  the  type  and  location  of 
the  diaphragm.  The  errors  due  to  the  diffusion  of  com¬ 
pounds  of  arsenic  and  to  the  wandering  of  the  arsenate  ion  to 
the  anode,  together  with  their  dependence  on  the  nature  of  the 
material  of  the  diaphragm,  have  been  investigated.  It  is  found 
that  the  wandering  of  the  ions  is  a  considerably  more  important 
factor  than  is  diffusion,  and  is  so  important  that  the  quantitative 
reduction  of  arsenic  acid  to  arsenic  trihydride  can  only  be  effected 
at  cathodes  at  which  the  process  occurs  very  rapidly.  Arsenic 
trihydride  is  estimated  by  absorption  in  standard  iodine  solution 
and  estimation  of  excess  of  the  latter  with  standard  arsenious 
acid. 

Cathodes  of  the  following  metals  have  been  used :  mercury, 
zinc,  copper,  silver,  lead,  iron,  tin,  cadmium,  nickel,  and  platinum. 
The  results  are  given  in  a  series  of  tables,  from  which  it  appears 
that  the  nature  of  the  cathodic  surface  has  a  great  influence  on 
the  reduction  of  arsenic  acid  to  arsenic  trihydride.  The  process 
generally  takes  place  far  more  rapidly  at  spongy  than  at  polished 
surfaces.  The  nature  of  the  surface  appears  to  be  less  important 
in  the  case  of  arsenious  acid,  and  in  any  case  the  polished  surfaces 
are  not  less  effective  than  the  spongy  ones. 

Different  series  are  obtained  for  arsenic  and  arsenious  acids 
when  the  metals  are  arranged  in  order  of  reducing  power,  but 
without  regard  to  their  superficial  condition.  In  no  case  does  the 
order  exactly  coincide  with  that  derived  from  consideration  of 
over-voltage,  although  a  certain  parallelism  exists  between  the  latter 
and  the  power  of  reducing  arsenious  acid. 

Rapid  and  complete  reduction  of  arsenic  acid  to  arsenic  tri¬ 
hydride  only  occurs  at  mercury  cathodes,  although  certain 
amalgamated  metals  give  moderately  useful  results.  On  the  other 
hand,  a  mercury  cathode  is  unsuitable  for  the  reduction  of  con¬ 
siderable  amounts  of  arsenious  acid,  since  the  arsenic  is  not  hydro¬ 
genated  as  rapidly  as  it  is  formed ;  a  solid  phase  of  arsenic  or 
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arsenic  amalgam  is  thus  formed  which  is  only  very  slowly  trans¬ 
formed  into  arsenic  trihydride. 

The  practical  value  of  the  methods  is  demonstrated  by  a  series 
of  analyses.  Estimation  of  arsenic  acid,  in  amounts  containing 
as  much  as  50  mg.  of  arsenic,  can  be  readily  effected  at  mercury 
cathodes  with  an  error  of  ±0T%.  Cathodes  of  lead,  silver,  or  tin 
are  most  useful  in  the  estimation  of  arsenious  acid.  The  sup¬ 
posed  superiority  of  lead  for  this  purpose  is  not  confirmed,  and 
polished  tin  appears  to  be  the  best  material.  The  same  accuracy 
as  in  the  estimation  of  arsenic  acid  at  mercury  cathodes  cannot, 
however,  be  attained;  with  increasing  quantities  of  arsenic,  the 
losses  become  greater,  and  reach  as  much  as  0*25%  with  20  mg. 
of  arsenic.  H.  W. 

Removal  of  Residual  Gases,  especially  from  the  Electric 
Glow  Lamp.  L.  Hamburger  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1919,  21,  1062 — 1077). — By  determination  of  the  changes  in  gas 
pressure  and  by  spectroscopic  observations,  it  is  shown  that  with 
the  aid  of  electric  discharges  phosphorus  vapour  can  be  made  to 
react  rapidly  with  all  gases  except  the  inert  gases.  The  action 
observed  in  the  glow-lamp  with  phosphorus  can  also  be  observed 
with  silicates.  At  high  temperatures,  silicates  undergo  fractional 
distillation.  When  tungsten  and  silicates  are  in  contact  at  a  high 
temperature,  a  reaction  takes  place  between  them  by  which  an 
alkali  metal  is  liberated.  By  means  of  this,  as  in  the  case  of 
phosphorus,  the  residual  gases  can  be  removed  from  glow-lamps 
with  the  aid  of  electric  discharges.  The  reaction  between  tungsten 
and  glass  makes  possible  the  use  of  this  metal  for  “  leading -in 
wires.  When  rapidly  cooled,  the  vaporised  silicate  has  properties 
different  from  those  of  the  normal  glass,  since  it  is  in  a  supercooled 
condition,  and  this  condensate  can  decrease  the  blackening  of  the 
wall  of  the  lamp  produced  by  the  vaporised  tungsten.  If,  instead 
of  coating  the  filament  with  a  silicate,  an  aluminate,  calcium  phos¬ 
phate,  magnesium  oxide,  or  silica  is  substituted,  a  similar  reaction 
occurs.  In  the  case  of  silica,  it  is  to  be  assumed  that  a  trace  of 
free  silicon  is  formed;  only  quantities  of  the  order  0*001  mg.  of 
silicon  show  a  detectable  activity.  J.  F.  S. 

Specific  Heat  of  Argon  and  Several  Polyatomic  Gases. 

Wilhelm  Heuse  {Ann.  Physik ,  1919,  [iv],  59,  86 — 94). — Making 
use  of  the  method  previously  employed  (A.,  1912,  ii,  19;  1913, 
ii,  183),  the  author  has  determined  the  specific  heat  of  argon, 
carbon  dioxide,  nitrous  oxide,  nitric  oxide,  methane,  acetylene, 
ethylene,  and  ethane  at  temperatures  varying  from  the  ordinary 
temperature  to  within  a  few  degrees  of  the  condensation  point. 
The  following  values,  among  others,  have  been  obtained :  argon, 
cp  15°,  0*531;  —182°,  0*556;  carbon  dioxide,  cv  20°,  0*846; 

—  75°,  0*768;  nitrous  oxide,  cp  20°,  0*879;  —30°,  0*835;  —70°, 
0*797;  nitric  oxide,  cv  15°,  1*012;  —45°,  1*001;  —55°,  1*014; 

—  80°,  1*024;  methane,  cp  15°,  2*22;  5°,  2*20;  -30°,  2*13;  -55°. 
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2*11;  —80°,  2*11;  acetylene,  cv  18°,  1*680;  —71°,  1*470;  ethylene, 
cp  18°,  1*527;  -36°,  1*371;  -68°,  1*314;  -91°,  1*291;  ethane, 
cv  15°,  1*728;  —35°,  1*539;  —82°,  1*455.  In  a  large  table,  the 
values  of  the  density,  specific  and  molecular  heats  at  constant 
pressure  and  constant  volume,  and  the  ratio  of  the  specific  heats 
at  various  temperatures  and  at  zero,  are  tabulated.  J.  F.  S. 

Some  Molecular  Heats  at  Very  High  Temperatures. 

H.  von  Wahtenberg  and  G.  Witzel  ( Zeitsch .  Elektrochem 1919, 
25,  209 — 212). — The  molecular  heats  of  the  oxides  of  magnesium, 
calcium,  and  aluminium  have  been  determined  by  burning  a  mix¬ 
ture  of  the  metal  and  its  oxide  in  oxygen  in  a  calorimetric  bomb. 
The  temperature  at  which  the  measurements  are  made  is  that  of 
the  melting  point  of  the  oxide,  and  this  is  obtained  by  using  such 
a  mixture  of  oxide  and  metal  that  the  oxide  is  just  not  melted. 
Instead  of  using  the  oxide  as  indicator,  a  mixture  of  the  metal 
under  investigation  and  finely  divided  platinum  or  iridium  may 
be  used  in  such  quantities  that  the  metal  is  just  melted.  The 
results  obtained  represent  the  upper  limit,  and  are  probably 
accurate  to  10 — 20%;  regarded  in  this  way,  they  are  in  agreement 
with  the  value  extrapolated  from  the  curve  of  values  up  to  1600°. 
The  following  values  have  been  obtained:  magnesium  oxide,  11*6 
cal.  at  2780°;  calcium  oxide,  14*8  cal.  at  2552°;  and  aluminium 
oxide,  29*1  cal.  at  2030°.  J.  F.  S. 

The  Molecular  Heat  of  Binary  Metallic  Alloys.  Augusto 
Levi  ( Atti  JR.  1st.  Veneto  Sci.,  1916,  75,  627 — 632). — The  principle 
of  Dolezalek-Schulze  for  calculating  the  molecular  refraction  of 
binary  liquid  mixtures  is  applied  to  the  calculation  of  the  mole¬ 
cular  heat  of  bismuth-tin  alloys.  pa  and  are  the  masses  of  the 
constituents  in  a  gram  of  the  mixture,  ma.  and  m*  the  molecular 
weights,  and  qa  and  qb  the  molecular  fractions  of  the  constituents. 
<7«  ==  (Pa!ma)/[(pafma)  +  (1  ~PaVmb\ 

qt  =  f(l  -  pa)  / /[(p0/m0)  +  (1  -  Pa)  /  Wiy  1- 
If  Ca,b  is  the  specific  heat  of  the  mixture,  (11  C aj,  —  Capa  -1-  Cbpb^  and 
for  the  molecular  heat  of  the  mixture,  (2)  Caj,  (ra„p„  +  mbpb)  = 
Ca'M'aqa  +  Cb'ftibqh,  in  which  the  first  member  expresses  the  mole¬ 
cular  heat  of  the  mixture  as  found  by  experiment,  and  the  second 
member  the  value  as  calculated  by  the  rule  of  mixtures.  Experi¬ 
ments  were  carried  out  by  the  method  of  mixtures  with  alloys  of 
lead  and  of  tin  with  bismuth.  Data  indicate  clearly  the  form¬ 
ation  of  a  compound  of  lead  and  bismuth  when  the  molecular  frac¬ 
tion  of  lead  is  0*44.  The  eutectic  is  identical  with  or  close  to  that 
mixture  which  gives  maximal  molecular  heat  and  produces  a 
compound  in  the  alloy.  The  curve  for  mixtures  of  tin  and  bis¬ 
muth  is  more  difficult  to  interpret  and  suggests  further  investiga¬ 
tion.  Chemical  Abstracts. 

Latent  Heat  and  Surface  Energy.  I.  D.  L.  Hammick  (Phil. 
Mag ,,  1919,  [vi],  38,  240 — 245) ^ — The  author  has  deduced  an 
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expression  connecting  the  molecular  surface  energy  with  the  latent 
heat.  This  has  the  form  pV j d  —  Lyf / 6,  in  which  p  is  the  surface 
energy  in  ergs  per  sq.  cm.,  V  is  the  molecular  volume,  d  the 
molecular  diameter,  Ll  the  internal  latent  heat  per  gram-mol.  in 
cals.,  and  J  the  mechanical  equivalent  of  heat.  This  equation 
has  been  evaluated  for  a  number  of  gases  (6)  and  organic  liquids 
(23),  and  is  shown  to  fit  the  facts  remarkably  well.  A  table 
of  the  mean  diameter  of  the  molecules  of  the  substances  concerned 
is  given  containing  the  value  deduced  from  the  diffusion,  thermal 
conductivity,  refractive  index,  and  the  Avogadro  constant  b . 

J.  F.  S. 

Temperature  of  Explosion  for  Endothermic  Substances. 

Rasik  Lal  Datta  and  Nihar  Ranjan  Chatterjee  (T.,  1919,  115, 
1006—1010). 

Calculation  of  the  Relation  between  the  Vapour  Pressure 
of  a  Solid  and  that  of  a  Supercooled  Liquid  at  Various 
Temperatures.  A.  Boutaric  (Compt.  rend.,  1919,  169, 432 — 435). 

* — The  formula  given  is  \ogeplj p2  — [2RT  x  1  —  T2 / 02,  where  pY 
and  po  are  the  vapour  pressures  of  the  supercooled  liquid  and 
solid  respectively  at  T°  (absolute),  6  the  temperature  of  transform¬ 
ation,  and  Us  the  diminution  of  total  energy  at  this  temperature. 
In  the  case  of  water  and  benzene,  the  observed  and  calculated 
values  agree  with  one  another,  but  there  is  a  considerable  differ¬ 
ence  between  the  values  for  formic  acid.  W.  P.  S. 

Dependence  of  the  Vapour  Tension  of  Benzene-Toluene 
Mixtures  on  the  Temperature.  Alfred  Schulze  (Ann.  Physik , 
1919,  [iv],  59,  73 — 85). — Making  use  of  the  vapour  pressure 
measurements  of  Mangolt  ( Sitzungsber .  Ii.  Akad.  TlYss.  Wien. 
1893,  102,  1071)  for  mixtures  of  benzene  and  toluene,  the  author 
has  plotted  the  vapour  pressure  as  a  function  of  the  molecular 
concentration  for  the  temperatures  20°,  30°,  40°,  50°,  and  60°. 
The  partial  pressures  of  both  constituents  are  also  calculated  and 
plotted.  A  consideration  of  the  curves,  based  on  the  law  of  mass 
action,  allows  conclusions  on  the  molecular  complexity  of  toluene 
to  be  drawn.  It  is  shown  that  at  20°  liquid  toluene  consists  of 
double  molecules  to  the  extent  of  50%,  at  50°  to  the  extent  of  8%, 
and  at  60°  it  is  unimolecular.  J.  F.  S. 

Vapour  Pressure  and  Affinity  of  Isotopes.  F.  A.  Lindemann 

(Phil.  Mag.,  1919,  [vi],  38,  173 — 181.  Compare  this  vol., 
ii,  209).- — Though  isotopes  in  principle  must  be  separable  both  by 
fractionation  and  by  chemical  means,  the  amount  of  separation 
to  be  expected  depends  on  the  w'ay  the  chemical  constant  is  calcu¬ 
lated,  and  experiments  on  the  vapour  pressure  and  affinity  of 
isotopes  would  give  valuable  information  on  this  point.  F.  S. 

The  Possibility  of  Separating  Isotopes.  S.  Chapman  (Phil. 
Mag.,  1919,  [vi],  38,  182 — 186). — A  method  of  separating  a  mix¬ 
ture  of  gaseous  isotopes,  depending  on  thermal  diffusion,  is  sug- 
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gested,  and  from  the  mathematical  examination  of  the  problem 
it  is  concluded  that  it  should  prove  practicable.  If  the  mixture 
is  kept  in  two  communicating  vessels  maintained  at  different 
temperatures,  in  the  equilibrium  condition  there  is  a  slight  excess 
of  the  heavier  gas  in  the  colder  vessel.  For  the  case  of  a  mixture 
of  equal  volumes  of  neon  of  molecular  weight  20  and  of  the  hypo¬ 
thetical  meta-neon  of  molecular  weight  22,  supposing  the  mixture 
to  be  contained  in  two  bulbs  at  absolute  temperatures  80°  and 
800°,  the  cold  bulb  would  contain  in  equilibrium  48*9%  of  the 
meta-neon  and  51*1%  of  neon.  This  difference  of  2 '2%  is  reduced 
to  1*2%  when  the  proportions  of  the  mixture  are  as  10:1,  and 
assumes  the  molecules  to  behave  as  elastic  spheres.  The  time 
taken  for  the  equilibrium  to  be  reached  ought  not  to  be  unduly 
protracted,  and  the  operation  can  be  repeated  as  often  as  desired 
on  the  fractions  obtained.  F.  S. 

Free  Energy  of  Dilution  of  Aqueous  Sodium  Chloride 
Solutions.  Arthur  John  Allmand  and  Wilfrid  Gustav  Polack 
(T.,  1919,  115,  1020—1039). 

Connexion  between  the  Atomic  Weights,  Densities,  and 
Heats  of  Reaction  of  the  Elements.  II.  Karl  Fehrle 

(Physikal.  Zeitsch .,  1919,  20,  330 — 342.  Compare  A.,  1918, 
ii,  296).— The  formula  put  forward  previously  ( lot .  cit.)  for 
calculating  the  heat  of  formation  of  compounds  from  the  mole¬ 
cular  weight  and  the  density  has  been  used  to  calculate  the  heat 
of  formation  of  the  chlorides,  bromides,  iodides,  oxides,  and 
carbonates  of  a  number  of  elements  of  groups  I — V.  The  results 
indicate  that  the  formula  gives  values  which  are  in  moderate 
agreement  with  the  experimental  values.  J.  F.  S. 

Vapour  Pressures  and  Densities  of  Mixtures  of  Acetone 
and  Methyl  Ethyl  Ketone.  Tudor  Williams  Price  (T.,  1919, 
115,  1116—1126). 

Density  and  Temperature.  II.  W.  Herz  ( Zeitsch .  Elektro- 
chem 1919,  25,  215 — 216.  Compare  this  vol.,  ii,  268). — The 
author  has  calculated  the  density  at  the  absolute  zero  ( d 0)  from 
the  values  at  the  critical  temperature  (dcrXt ),  boiling  point  (r4), 
freezing  point  (dm),  and  at  20°  respectively  for  a  number  of 
alcohols  (8),  esters  (13),  acids  (9),  hydrocarbons  (13),  and  halogen- 
substituted  hydrocarbons  (4)  by  means  of  the  formulas 
d0  —  3‘75dcrit ,  d0  =  l'41dhf  d0  =  l'21dmy  and 

dQ  =  dt(0'77  +  0*642T/ ^crit.)* 

The  values  obtained  by  the  various  methods  are  in  fair  agreement 
with  one  another.  The  density  at  absolute  zero  decreases  with 
increasing  molecular  weight  in  the  series  of  alcohols,  acids,  esters, 
and  aromatic  hydrocarbons,  but  rises  with  increase  of  molecular 
weight  in  the  series  of  paraffins  and  halogenated  benzenes. 

J.  F.  R. 
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Are  the  Divergencies  of  the  Atomic  Weights  from  Whole 
Numbers  to  be  Explained  by  Isotopy  ?  0.  Stern  and 

M.  Volmer  (Ann.  Physik,  1919,  [iv],  59,  225 — '238). — Experi¬ 
ments  are  described  in  which  hydrogen  and  oxygen  respectively 
are  generated  and  the  gas  allowed  to  diffuse  under  atmospheric 
pressure.  The  density  of  the  gas  is  determined  before  and  after 
a  portion  has  diffused.  In  this  way,  it  is  shown  that  the  whole 
of  the  gas  has  the  same  density,  that  is,  hydrogen  and  oxygen  are 
not  mixtures  of  isotopes.  It  is  also  shown  that  every  theory  of 
the  structure  of  atoms,  based  on  the  Front  hypothesis,  must  be 
capable  of  explaining  the  divergence  of  the  atomic  weights  from 
whole  numbers  by  means  of  energy  differences.  J.  F.  S. 

Solubility.  III.  Relative  Values  of  Internal  Pressures 
and  their  Practical  Application.  Joel  H.  Hildebrand  (J. 

Amer .  Ghem.  Soc 1919,  21,  1067- — 1080.  Compare  A.,  1916, 
ii,  518;  1918,  ii,  36). — Various  independent  methods  are  discussed 
for  calculating  the  internal  pressures  of  liquids,  and  although  the 
values  obtained  differ  considerably,  yet  they  are  found  to  be  closely 
parallel.  Tables  of  the  relative  values  are  given  in  the  paper  for 
non-polar  substances.  Other  substances  may  be  tabulated  with 
reference  to  these  substances  bv  knowing  their  densities,  together 
with  either  surface  tension,  boiling  point,  the  constant  a  of  the 
van  der  Waals’  equation,  the  coefficient  of  expansion,  or  the  last 
together  with  the  compressibilitv.  The  use  of  these  values  is  dis¬ 
cussed  in  connexion  with  predictions  concerning  the  solubilities 
of  solids,  liquids,  and  gases,  the  distillation  of  liquid  mixtures, 
molecular  weights  and  association,  deviations  from  the  law  of  mass 
action,  partition  coefficients,  and  the  choice  of  solvent  in  recrystal¬ 
lisation.  J.  F.  S. 

Adsorption  Isotherm  at  Low  Concentrations.  A.  M. 

Williams  ( Proc .  Boy.  Soc.  Edin .,  1919,  39,  48 — 55). — A 

theoretical  paper  in  which  it  is  shown  that  for  very  small  adsorp¬ 
tions  the  adsorption  law  has  the  form  a  =  a0c  for  both  gases  and 
solutions.  From  this  expression,  adsorption  curves  have  been  pro¬ 
duced  for  solutions  and  found  to  agree  with  the  curves  obtained 
by  Trouton  for  acetic  acid  and  charcoal  (Rep.  Brit.  Assoc.,  1911, 
328)  and  Schmidt-Walter  for  water,  benzene,  and  toluene  (A., 
1914,  ii,  542).  J.  F.  S. 

Surface  Tension  and  Chemical  Interaction.  G.  N.  Antonoff 
(Phil.  Mag.y  1919,  [vi],  38,  417—419.  Compare  A.,  1918, 

ii,  437). — A  theoretical  paper  in  which  it  is  shown  that  the  results 
obtained  in  the  previous  paper  (Joe.  cit.)  can  be  obtained  what¬ 
ever  lc-tv  of  molecular  action  is  used  as  the  basis  of  calculation. 
The  results  previously  obtained  denend  on  the  assumption  that 
molecular  action  takes  place  according  to  an  inverse  fourth-power 
law.  It  is  now  shown  that  if  an  inverse  nth  power  law  be 
assumed,  the  expressions  for  surface  tension  (a)  and  internal 
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pressure  ( P ),  respectively,  would  be  a  —  &p(n-H>/3  and 
P  —  2&p(w+2)/3.  Thus  the  formula  connecting  both  quantities  is 
P  where  k  —  2,  as  in  the  previous  paper.  The  relation¬ 
ship  —  ^2  does  not  depend  on  the  law  of  molecular  attrac¬ 

tion,  but  is  a  result  of  a  certain  chemical  interaction  between  the 
liquids  forming  the  solutions  which  enables  the  heterogeneous 
system  to  become  stable  and  prevents  both  layers  from  mixing. 

J.  F.  S. 

Diffusion  of  Double  Salts.  D.  Merrill  Torrance  (Ghent. 
News ,  1919,  119,  66 — 67). — From  experiments  on  the  rate  of 
diffusion  of  potassium  antimonyl  tartrate  and  potassium  sodium 
tartrate,  it  is  shown  that  the  antimony  does  not  diffuse  through 
with  three  times  the  velocity  of  the  potassium,  as  was  expected. 
The  experiments  also  show  that  the  rate  of  diffusion  through  dead 
or  artificial  tissue  is  very  different  from  that  through  living  tissue. 

J.  F.  S. 

Velocity  of  Diffusion.  Hans  Bauer  ( PhysiJcal .  Zeitsch .,  1919, 
20,  339 — 340). — Polemical.  A  number  of  remarks  to  the  work 
of  Franks  (this  vol.,  ii,  100)  on  the  same  subject.  J.  F.  S. 

Reactivity  of  Powdered  Glasses.  Paul  Nicolardot  ( Gompt . 
rend.,  1919,  169,  335 — 337). — Account  must  be  taken  of  the 
degree  of  fineness  of  the  powder  in  testing  the  resistance  of  glass 
to  solvent  action  by  boiling  the  powdered  material  with  water 
and  with  dilute  hydrochloric  acid,  otherwise  concordant  results  will 
not  be  obtained.  Powders  of  various  sorts  of  glass  were  prepared 
in  three  degrees  of  fineness  by  sifting,  the  ratios  of  the  surfaces 
being  substantially  1:2- 84 : 12*8,  and  the  loss  in  weight  of  each 
after  boiling  in  a  platinum  vessel  for  three  hours  with  pure  water 
and  with  A/10-hydrochloric  acid  was  determined.  From  the 
tables  given,  the  following  examples  may  be  quoted,  the  figures 
being  the  loss  per  1000  of  the  whole  glass  and  the  three  powders 
mentioned  above: 

Jena  glass  to  water,  0*09,  0*25,  0*75,  2*75. 

„  N /10-HC1,  0*03,  2-00,  5*25,  40*25. 

Thuringian  (R)  glass  to  water,  0*03,  0*25,  0*75,  5*25. 

„  „  „  Nj  10-HCl,  0*01,  0*75,  3*75,  12*50. 

A  French  glass  to  water,  0*11,  1*00,  2*00,  10*00. 

„  „  N /10-HCl,  0*02,  0*25,  1*75,  17*00. 

It  will  be  seen  that,  contrary  to  observations  on  the  whole  glass, 
the  powder  in  nearly  all  cases  is  attacked  more  by  hydrochloric 
acid  than  by  water.  Further,  whilst  water  attacks  powders  of 
different  fineness  to  practically  the  same  extent  per  unit  of  ex¬ 
posed  surface,  the  diluted  hydrochloric  acid  in  general  attacks  the 
finest  powder  more  vigorously  than  the  others  in  proportion  to 
its  surface  area.  Gf.  F.  M. 

Influence  of  Neutral  Chlorides  on  Chromium  Chloride 
Solutions.  M.  E.  Baldwin  (J.  Amer.  Leather  Chem.  Assoc., 
1919,  14,  10 — 19;  from  Chem ,  Zentr,}  1919,  i,  805 — 806) — It  has 
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been  previously  shown  (Thomas  and  Baldwin,  J.  Amer.  Leather 
Chem .  Assoc.,  1918,  13,  192,  248)  that  the  acidity  of  solutions  of 
chromium  sulphate,  determined  by  the  electrometric  process,  is 
increased  by  addition  of  chlorides  and  is  primarily  diminished,  but 
subsequently  raised  by  addition  of  sulphates.  The  influence  of 
the  chlorides  of  sodium,  potassium,  ammonium,  lithium,  and 
barium  on  the  acidity  of  solutions  of  chromium  chloride  has  now 
been  investigated,  the  experiments  being  conducted  immediately 
after  preparation  of  the  solutions  and  also  after  preservation 
during  fifty  days.  The  results  show  that  the  hydrogen-ion  con¬ 
centration  of  chromium  chloride  solutions  is  increased  by  the 
presence*  of  neutral  chlorides,  although  the  total  amount  of  acid 
hydrogen  remains  constant.  When  the  salts  are  arranged  in  order 
of  increasing  effect,  the  following  series  is  obtained:  (KC1,NH4C1), 
NaCl,  LiCl.  BaCl2.  To  determine  whether  the  hydrolysis  of 
chromium  chloride  plays  a  part  in  these  results,  a  similar  series 
of  experiments  has  been  conducted  with  hydrochloric  acid  solu¬ 
tions  of  approximately  the  same  hydrogen-ion  concentration,  when 
similar  effects  are  observed.  It  is  noticeable  that  the  different 
salts  increase  the  hydrogen-ion  concentration  in  proportion  to  their 
capacity  of  uniting  with  a  larger  number  of  molecules  of  water  in 
accordance  with  the  theory  of  hydrates.  Comparison  of  the 
results  obtained  with  solutions  of  chromium  chloride  and  hydro¬ 
chloric  acid  show  that  the  phenomenon  does  not  depend  on  the 
hydrolysis  of  the  former,  since  the  changes  in  either  case  are  of 
the  same  order  and  approximately  of  the  same  magnitude.  On 
the  other  hand,  the  changes  which  occur  after  some  time  in  the 
“actual  acidity7'  of  chromium  chloride  solutions  appear  to  depend 
on  the  nature  and  amount  of  chromium  chloride  present.  An 
explanation  of  the  increase  in  the  hydrogen-ion  concentration  of 
chromium  chloride  solutions  caused  by  the  addition  of  neutral 
chlorides  has  been  advanced  by  Wilson  and  Kern  (J.  Amer . 
Leather  Chem .  Assoc.,  1917.  12,  455),  who  suppose  that  the  amount 
of  water  available  as  solvent  is  diminished  by  the  combination  of 
the  salts  and  their  ions  with  a  portion  of  the  water.  H.  W. 

Isomeric  Alloys.  G.  TvMvtvxy  (Vi:V.  Ges.  Wiss . 
Gottingen ,  1918.  332 — 350;  from  Chem.  Zentr.,  1919,  iii,  89—90). 
— Normal  distribution  of  atoms  cannot  occur  when  two  metals 
separate  simultaneously  at  a  temperature  at  which  diffusion  is 
impossible  in  the  mixed  crystal ;  in  these  circumstances,  the 
arrangement  is  probably  irregular.  The  crystalline  or  crypto¬ 
crystalline  products  obtained  when  two  metals  separate  from  a 
solution  have  been  investigated  to  some  extent,  but  exact  compari¬ 
son  with  the  series  of  alloys  obtained  from  the  molten  metals  has 
not  previously  been  possible,  since  the  properties  of  the  latter  were 
only  incompletely  known.  Binary,  crystalline,  metallic  mixtures 
can  he  obtained  from  galvanic  cells  formed  by  placing  the  two 
metals  in  a  solution  of  the  less  noble,  by  the  electrolysis  of  a  solu¬ 
tion  of  the  two  metals,  by  precipitation  of  the  one  metal  on  the 
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other,  and  by  reduction  of  the  solution  of  the  two  metals.  Before 
comparing  the  properties  of  these  mixtures  with  those  obtained 
from  molten  masses,  it  is  desirable  to  obtain  an  idea  of  the  capacity 
for  diffusion  of  a  metal  deposited  on  a  cathode  of  a  second  metal; 
this  power  is  a  characteristic  of  the  nascent  atom,  and  is  to  be 
distinguished  from  the  mobility  of  two  kinds  of  atom  in  a  mixed 
crystal.  If  a  cell  consisting  of  the  two  metals  immersed  in  a 
solution  of  the  less  noble  metal  is  short-circuited,  cations  of  the 
latter  are  deposited  on  the  more  noble  metal.  If,  now,  diffusion 
proceeds  at  a  negligible  rate,  the  original  potential  of  the  cell  is 
rapidly  regained  when  the  circuit  is  opened ;  when  diffusion  is 
more  rapid,  the  recovery  is  gradual.  If  the  potentials  are 
measured  by  the  electrometer,  the  method  gives  a  very  sensitive 
means  of  detecting  diffusion  of  the  less  noble  into  the  nobler  metal. 
Solutions  of  cadmium  and  copper  sulphates  have  been  electrolysed 
with  the  object  of  obtaining  information  of  the  effect  of  the  com¬ 
position  of  a  mixed  electrolyte  and  of  the  current  density  on  the 
composition  of  the  cathodic  deposit.  By  suitable  Variation  of 
these  factors,  deposits  can  be  obtained  the  tensions  of  which  vary 
between  zero  and  the  tension  of  copper  towards  cadmium.  The 
Cu— Cd  alloys  obtained  from  the  molten  metals  beharve  quite 
differently,  and  therefore  cannot  be  identical  with  the  mixtures 
prepared  electrolytically.  The  relative  affinity  of  the  two  metals 
governs  the  content  of  precipitating  metal  in  the  precipitated 
metal.  When  the  two  metals  can  unite  with  one  another,  the 
deposit  of  the  nobler  metal  from  the  solution  is  rich  in  less  noble 
metal;  when,  however,  a  compound  is  not  formed,  the  noble  metal 
is  deposited  either  free  from  or  admixed  with  but  small  amounts 
of  the  less  noble  metal.  In  certain  cases,  the  composition  of  the 
precipitate  corresponds  with  that  of  one  of  the  compounds  obtained 
from  the  molten  mixtures  (for  example,  Cu2;Cd3,  CuCd3,  C%Sn) ; 
with  other  pairs  of  metals,  the  composition  of  the  precipitates 
varies  greatly  in  different  preparations  (with  Cu— Z11,  Ag— Zn, 
Ag— Cd).  Even  in  those  cases  (Cu— Au,  Fe— Pt)  in  which  the  two 
metals  form  a  continuous  series  of  Inixed  crystals  from  their  molten 
mixtures,  the  precipitate  is  rich  in  the  less  noble  metal.  The  pre¬ 
cipitates  from  less  noble  metals  appear  to  be  identical  with  those 
obtained  by  the  electrolysis  of  mixed  electrolytes ;  in  each  case,  the 
composition  depends  on  that  of  the  electrolytes  and  on  the  current 
density  at  the  place  of  precipitation.  The  alloys  obtained  from 
molten  metals  are  not  identical  with  those  prepared  by  precipita¬ 
tion  from  mixed  electrolytes;  this  is  shown  in  detail  in  the  cases 
of  Cu3—  Sn,  Au— Ag,  Zn— Cu.  H.  W. 

Alteration  in  the  Chemical  Behaviour  of  Metals  and 
their  Mixed  Crystals  by  Mechanical  Working.  G.  Tammann 

(Nachr.  Ges.  Wiss.  Gottingen ,  1918,  351 — 361 ;  from  Chem , 
Zentr 1919,  iii,  90 — 91). — The  energy  content  of  a  piece  of  metal 
is  increased  by  cold  working ;  the  methods  of  estimating  this 
increase  are  described.  Permanent  deformation  of  a  piece  of  metal 
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causes  an  increase  in  its  energy  which  depends  on  the  extent  of 
deformation,  the  degree  of  working,  and  also  on  the  nature  and 
temperature  of  the  metal.  The  mechanical  process  leads  to  a 
disintegration  of  the  metal  which  corresponds  with  an  increase  in 
potential  energy,  whilst  the  latter  is  also  augmented  by  processes 
which  can  occur  within  the  atom  itself.  A  cold-worked  metal  is 
less  noble  in  the  hard  than  in  the  soft  condition.  Since  those 
layers  which  lie  on  the  surface  are  alone  affected,  a  piece  of  metal 
which  is  superficially  hardened,  but  internally  still  soft,  can  behave 
as  less  noble  than  a  thoroughly  hardened  piece.  These  conclusions 
have  been  verified  by  observations  on  silver  wires  which  had  been 
worked  in  different  manners.  The  supposedly  exceptional  position 
of  bismuth  could  not  be  confirmed.  The  increase  in  the  rate  of 
solution  of  iron  caused  by  cold-working  is  probably  due  to  the 
formation  of  twin  lamellae  in  the  iron  crystals.  The  action  limits 
of  chemical  reagents  on  alloys  of  gold  with  copper  and  silver  are 
altered  by  mechanical  working  of  the  alloys.  Rolling  and 
hammering  'imparts  increased  chemical  activity  to  A.g— Au  alloys, 
which  is  noticeable  when  the  gold  content  is  far  greater  than  that 
which  corresponds  with  the  reaction  limit  in  soft  alloys.  Polish¬ 
ing  of  the  alloys  has  an  effect  similar  to  that  of  converting  them 
into  thin  foil.  The  unexpectedly  great  displacement  of  the  action 
limits  by  mechanical  working  can  only  be  explained  by  the  assump¬ 
tion  of  an  alteration  in  the  properties  of  the  gold  atoms ;  the 
latter,  in  consequence  of  displacement,  are  much  less  firmly 
retained  than  formerly,  and  consequently  separate  more  readily 
from  the  lattice  after  removal  of  the  active  atoms.  An  agent,  the 
action  of  which  surpasses  the  natural  limit,  is  able  to  remove  the 
protecting  gold  atoms  from  the  lattice  when  their  number  corre¬ 
sponds  with  that  of  the  normal  reaction  limit.  H.  W. 

Atomic  Structures  of  Non-metallic  Mixed  Crystals. 

G,  Tammann  [with  K.  W.  Schmidt]  (Nadir.  Ges.  TP/V*. 
Gottingen ,  1918,  296 — -318;  from  Chem .  Zentr .,  1919,  i,  782 — 784). 
— In  the  absence  of  abnormal  double  refraction,  the  occurrence  of 
definite  reaction  limits  enables  the  distinction  to  be  made  between 
normal  and  irregular  distribution.  The  phenomenon  has  been 
utilised  for  the  purpose  of  gaining  insight  into  the  arrangement  of 
the  molecules  in  non-metallic  mixed  crystals.  The  capacity  for 
diffusion  of  the  two  components  must  also  be  taken  into  account, 
since  conclusions,  based  on  the  absence  of  reaction  limits,  are  only 
valid  when  the  diffusion  is  negligibly  small.  Reaction  limits 
similar  to  those  observed  with  metals  occur  in  mixed  crystals  of 
salts  when  they  are  prepared  from  the  molten  materials  and 
tempered  for  a  sufficient  period.  The  action  of  water  on  mixed 
crystals  of  sodium  and  silver  chlorides  has  been  investigated,  both 
salts  being  completely  miscible  in  all  proportions  in  the  liquid  and 
crystalline  conditions.  Crystals  with  1 — 0*75  mol.  AgCl  scarcely 
yield  any  sodium  chloride  to  wrater;  those  with  0*75 — 0*625  mol. 
AgCl  give  part  of  the  salt,  whilst  water  removes  the  sodium 
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chloride  completely  from  those  containing  0*625  mol.  AgCl  and 
less.  The  observations  thus  closely  resemble  those  made  on  the 
extraction  of  Au—Cu  and  Au— Ag  alloys  with  boiling  nitric  acid. 
An  explanation  of  the  behaviour  of  the  salts  is  based  on  a  » con¬ 
ception  of  the  distribution  of  the  silver,  sodium,  and  chlorine  atoms 
in  the  space  lattice.  This  is  determined  for  sodium  chloride  by 
means  of  the  Hontgen  spectrum,  and  since  sodium  chloride  and 
silver  chloride  form  an  unbroken  series  of  mixed  crystals,  a  similar 
lattice  may  be  assigned  to  the  latter.  The  normal  distribution 
of  the  different  atoms  in  the  assumed  structure  is  indicated  for 
the  molar  fractions  5/8  and  6/8.  Diffusion  in  mixed  crystals 
shows  important  quantitative  differences  from  that  observed  with 
metals.  In  the  neighbourhood  of  the  melting  point,  the  process 
occurs  much  more  rapidly  in  metallic  than  in  non-metallic  mixed 
crystals,  and  is  also  more  noticeable  at  temperatures  considerably 
below  the  melting  point.  This  dictum  is  not  based  on  quantita¬ 
tive  determination  of  the  rate  of  diffusion,  but  depends  on  pheno¬ 
mena  (such  as  the  rapidity  with  which  layers  of  mixed  crystals 
become  homogeneous),  from  which  an  idea  of  the  rate  of  diffusion 
can  be  obtained.  Mixed  crystals,  the  content  of  which  in  inactive 
material  is  greater  than  that  of  the  reaction  limit  at  high  tempera¬ 
ture,  deposit  a  portion  of  the  active  material  as  a  result  of  diffusion, 
the  process  occurring  more  rapidly  with  increasing  temperature. 
If  crystalline  powders  of  two  substances,  one  of  which  is  colour¬ 
less  and  the  other  coloured,  are  pressed  together,  an  idea  of  the 
relative  rates  of  diffusion  can  be  obtained  by  observation  of  the 
change  in  colour  at  the  originally  sharp  line  of  contact.  With 
electrolytes,  the  conductivity,  with  similar  drop  in  voltage,  is  a 
measure  of  the  mobility  of  the  ions  involved  in  the  process. 
Noticeable  electrolytic  conductivity  is  an  indication  of  incipient 
diffusion.  With  increasing  temperature,  the  conductivity  increases 
from  negligible  to  very  considerable  values  near  the  melting  point. 
The  great  differences  in  the  relative  rates  of  diffusion  in  metallic 
and  non-metallic  mixed  crystals  are  shown  by  the  fact  that  definite 
reaction  limits  are  much  more  rapidly  developed  by  tempering 
with  the  former  than  with  the  latter.  The  diffusion  of  compressed 
substances  has  been  investigated  with  the  following  pairs  of  com¬ 
pounds  :  dibenzyl  and  azobenzene,  stilbene  and  azobenzene,  sodium 
sulphate  decahydrate  and  sodium  chromate,  potassium  perchlorate 
and  potassium  permanganate,  magnesium  sulphate  heptahydrate 
and  nickel  sulphate  heptahydrate,  mercuric  bromide  and  mercuric 
iodide  decahydrate.  Diffusion  of  the  coloured  into  the  colourless 
substance  is  only  noticeable  with  isomorphous  crystals,  the  melting 
points  of  which  are  only  slightly  higher  than  the  temperature  of 
the  experiment ;  even  when  this  is  the  case,  the  process  only  occurs 
very  slowly.  The  application  of  the  laws  of  dilute  solution  to  the 
solubility  and  vapour  tension  isotherms  of  series  of  mixed  crystals 
is  discussed,  but  the  application  of  the  theory  is  rendered 
impossible,  since  equilibrium  between  solution  and  mixed  crystal 
is  mot  attained  in  any  reasonable  time  when  equilibrium  is  deduced 
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from  the  normal  arrangement  oi'  the  crystal  lattice.  Differences 
in  distribution  in  the  lattice  cause  mixed  crystals  of  similar  com¬ 
position  to  form  normal  and  abnormal  isomerides,  which  are  differ¬ 
ently  attacked  by  solutions.  Thus  mixed  crystals  of  silver  and 
sodium  nitrates  were  prepared  (1)  by  very  slowly  cooling  a  mixture 
of  the  molten  salts,  and  (2)  by  cooling  a  solution  of  the  two  salts 
in  aqueous  alcohol.  When  the  two  products  were  treated  with  a 
saturated  solution  of  sodium  nitrate,  considerably  greater  amounts 
of  silver  nitrate  were  dissolved  from  the  latter  than  from  the 
former.  A  second  example  of  isomeric  mixed  crystals  occurs  with 
the  chlorides  of  silver  and  sodium ;  they  are  distinguished  by  the 
difference  in  the  rates  at  which  sulphide  is  formed  on  them  by  the 
action  of  a  solution  of  sodium  chloride  containing  ammonium 
sulphide.  H.  W. 

Chemical  and  Galvanic  Properties  of  Mixed  Crystals 
and  their  Atomic  Structure.  G.  Tammann  ( Zeitsch .  anorg. 
Ghem.,  1919,  107,  1 — 239). — A  detailed  account  is  given  of 
the  author’s  previously  published  researches  on  the  discontinuous 
properties  of  mixed  crystals,  and  particularly  of  simple  binary 
allo}7s,  an  explanation  of  these  properties  in  terms  of  the  space- 
lattice  theory  being  fully  discussed.  (Compare  A.,  1917,  ii,  448; 
1918,  ii,  209,  225,  235,  443,  445,  447.)  E.  H.  R. 

Method  of  Growing  Large  Crystals  from  Solution. 

R.  W.  Moore  (J.  Amer.  Ghem,  Soc 1919,  41,  1060 — 1066). — The 
author  has  produced  perfect  crystals  of  potassium  sodium  tartrate 
nearly  10  cm.  long  by  the  following  method.  A  saturated  solution 
at  35 — -40°  was  made  up,  removed  from  the  excess  of  solid,  heated 
to  7 — 8°  above  the  saturation  temperature,  and  rapidly  filtered 
through  paper,  care  being  taken  that  the  temperature  did  not  fall 
to  less  than  4 — 5°  above  the  saturation  temperature.  Small  seed 
crystals  are  suspended  on  threads  in  a  jar  and  the  salt  solution 
poured  in.  The  jar  is  covered  with  a  glass  plate  and  placed  in  a 
water-bath  0'5°  above  the  saturation  temperature  of  the  solution. 
The  temperature  is  allowed  to  fall  to  the  saturation  temperature, 
and  then  by  means  of  a  sensitive  thermo-regulator  the  rate  of  cool¬ 
ing  is  regulated  to  0*1°  per  day  until  the  crystals  have  become 
perfect.  This  usually  requires  one  day.  Then  the  temperature  is 
allowed  to  fall  0*2°  per  day  until  the  crystals  are  1*8 — 2*5  cm.  long, 
after  which  the  rate  of  cooling  is  increased  to  0*5— 0*6°  per  day. 
When  the  bath  has  reached  the  ordinary  temperature  the  crystals 
are  removed  and  dried  by  wiping  with  a  soft  cloth.  J.  F.  S. 

The  Effect  of  Ions  of  Sodium  Chloride  and  Calcium 
Chloride  on  the  Electrical  Conductivity  of  Certain 
Colloidal  Mixtures.  Newton  Baldwin  Green  ( Plant  World , 
1918,  21,  303 — 317). — Cylinders  of  colloidal  gel,  such  as  gelatin,  or 
mixtures  of  gelatin,  agar,  and  whole  wheat  flour,  are  readily  pene¬ 
trated  by  the  ions  of  sodium  chloride  and  calcium  chloride;  the 
initial  rate  of  penetration  is  not  the  same  for  both  salts,  but  after 


GENERAL  AND  PHYSICAL  CHEMISTRY.  ii.  399 

several  hours  the  rates  become  identical.  At  the  beginning  sodium 
chloride  diffuses  more  rapidly  than  calcium  chloride,  the  ratio  oi 
the  two  rates  being  approximately  10:8.  Because  of  the  greater 
adsorption  of  the  cation  in  the  case  of  calcium  chloride  the  diffusion 
of  ions  is  hindered  to  some  extent.  This  occurs  at  the  surface  of  the 
colloid,  and  may  help  to  account  for  Osterhout’s  observation  of  the 
decrease  in  permeability  when  calcium  salts  are  used.  When  one 
salt  is  allowed  to  penetrate  the  colloid  for  a  time  and  then  a  second 
salt  substituted,  the  rate  of  penetration  of  the  ions  of  the  latter 
seems  to  be  unaffected  by  the  presence  of  the  former.  A  mixed 
solution  of  sodium  chloride  and  calcium  chloride  gives  a  curve  of 
fall  of  resistance  similar  to  that  of  either  of  the  constituents  alone. 
It  approaches  in  value  more  nearly  the  curve  of  the  predominant 
salt.  The  ions  of  sodium  chloride  and  calcium  chloride  do  not 
antagonise  one  another  as  regards  their  penetration  into  certain 
colloidal  gels,  notably  gelatin,  and  mixtures  of  gelatin,  agar,  and 
whole  wheat  flour.  Determinations  of  electrical  resistance  were 
made  of  solutions  of  gelatin  to  which  had  been  added  salts  in  vary¬ 
ing  concentrations.  The  purpose  of  these  determinations  was  to 
show  whether  electrical  resistance  varies  directly  with  the  precipi- 
tability  of  the  gelatin  as  determined  by  Fenn.  The  electrical  resist¬ 
ance  of  the  gelatin  was  found  to  vary  directly  with  the  precipita- 
bility,  which  is  greatest  at  the  isoelectric  point.  The  isoelectric 
point  occurs  when  the  unadsorbed  positive  and  negative  ions  of  the 
added  salts  balance  one  another.  It  is  assumed  that  balanced 
solutions  owe  their  effectiveness  to  the  fact  that  the  protoplasm 
adsorbs  from  them  equal  numbers  of  positive  and  negative  ions, 
thus  bringing  the  condition  to  the  isoelectric  point,  at  which  there 
is  greatest  ionisation  of  the  protein,  greatest  amount  of  precipita¬ 
tion,  and  greatest  (or  normal)  permeability. 

Chemical  Abstracts. 

The  Influence  of  Electrolytes  on  the  Electrification  and 
the  Rate  of  Diffusion  of  Water  through  Collodion  Mem¬ 
branes.  Jacques  Loeb  (J.  Gen .  Physiol 1919,  1,  717 — 745). — 
The  rate  of  diffusion  of  water  through  a  collodion  membrane  sepa¬ 
rating  the  pure  solvent  from  a  solution  depends  on  two  kinds  of 
forces.  First,  those  of  gas  pressure  which  are  clearly  recognisable 
in  the  case  of  solutions  of  non-conductors,  and  secondly,  electrical 
forces  which  become  predominant  in  the  case  of  low  concentrations 
of  solutions  of  electrolytes.  In  the  diffusion  of  water  through  a 
collodion  membrane  into  a  solution  of  an  electrolyte  the  water  mole¬ 
cules  are  either  positively  or  negatively  charged  according  to  the 
nature  of  the  electrolyte  in  solution,  and  these  charges  are  a  factor 
in  the  rate  of  diffusion. 

Solutions  of  neutral  salts  possessing  a  univalent  or  bivalent 
cation  influence  the  rate  of  diffusion  of  water  through  a  collodion 
membrane  as  if  the  water  particles  were  charged  positively,  and 
were  attracted  by  the  anion  and  repelled  by  the  cation  of  the  elec¬ 
trolyte.  The  same  rule  applies  to  solutions  of  alkali.  Solutions  of 
neutral  or  acid  salts  possessing  a  tervalent  or  quadrivalent  cation 


ii.  400 


ABSTRACTS  OF  CHEMICAL  BABERS. 


influence  the  rate  of  diffusion  as  if  the  particles  of  water  were 
charged  negatively,  and  solutions  of  acids  ob.ey  the  same  rule. 

It  is  experimentally  shown  that  the  assumption  of  a  difference  in 
sign  of  the  charge  of  water  molecules  (according  to  the  two  rules 
just  mentioned)  explains  all  the  phenomena  that  can  be  observed. 

A  method  is  given  by  which  the  strength  of  the  attractive  electric 
force  of  electrolytes  on  the  molecules  of  water  can  be  roughly  esti¬ 
mated  and  the  results  of  these  measurements  are  in  agreement  with 
the  two  rules.  The  electric  attraction  of  water  molecules  by  elec¬ 
trolytes  increases  with  an  increase  in  the  concentration  of  the  elec¬ 
trolyte,  but  more  rapidly  at  low  concentration  than  at  high  con¬ 
centrations.  A  tentative  explanation  for  this  phenomenon  is 
offered.  The  rate  of  diffusion  of  an  electrolyte  from  a  solution  to 
pure  solvent  through  a  collodion  membrane  seems  to  obey  largely 
the  kinetic  theory.  J.  C.  D. 

Colloid  Chemistry  of  Congo  Rubin,  Theory  of  Indicators 
and  the  Theory  of  the  Colour  Change  of  Organic  Substances . 

Wolfgang  Ostwald  (. Roll .  Chem .  Beihefte ,  1919,  10,  179 — 288. 
Compare  this  voh,  ii,  187).— A  long  theoretical  discussion,  together 
with  some  experimental  data,  from  which  it  is  shown  that  in  the 
exceptional  case  of  congo  rubin  variations  in  the  degree  of  dispersity 
play  the  main  part  in  the  variations  of  colour  during  neutralisa¬ 
tion  of  an  acid  solution  by  alkali.  It  is  not  to  be  expected  that 
among  the  numerous  organic  colour  substances  congo  rubin  alone 
shows  this  peculiarity.  Consequently,  the  author  still  maintains 
the  correctness  of  his  statement  (A.,  1912,  ii,  439)  on  the  basis  of 
the  present  and  previous  results.  This  statement  is  reiterated  in 
the  form :  “In  the  colour  change  of  organic  substances,  such  as 
indicators,  colloid  and,  in  general,  dispersoid  chemical  processes 
play  an  important  part  and  in  many  the  controlling  part/' 

J.  F.  S. 

Quinone-phenolate  Theory  of  Indicators.  A  Spectro- 
photometric  Method  for  Measuring  the  Concentrations 
of  the  Quinoidal  and  Lactoidal  Salts  and  the  Equilibrium 
and  Affinity  Constants  of  the  Phenolphthaleins  and  Phenol- 
sulphonphthaleins ,  R.  T.  Birge  and  S.  F.  Acree  (J.  Amer . 
Chem.  Soc.j  1919,  41,  1031 — 1050). — Equations  are  deduced  ex¬ 
pressing  the  relationship  between  the  specific  absorption  index,  the 
specific  colour  intensity,  and  the  percentage  of  intensity  of  coloured 
quinone-phenolate  salt  respectively  with  the  equilibrium  and 
affinity  constants  of  the  two  acid  groups  of  phenolplithalein  and 
pbenolsulphonphthalein  indicators,  A  spectrophotometric  method 
is  proposed  for  measuring  the  concentration  of  the  monobasic, 
yellow  quinone  phenol  salt  and  of  the  dibasic  intensely  coloured 
quinone-phenolate  salt  in  any  solution,  and  the  percentage  of  any 
indicator  transformed  into  the  quinone-phenolate  salt  in  alkaline 
solution.  By  the  use  of  the  equations  developed  and  the  experi¬ 
mental  data  of  Howe  and  Gibson  ( Phys .  Bev.,  1918,  10,  767)  and 
of  the  authors  it  is  shown  that  sulphonphthalein  indicators  are 
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transformed,  practically  completely,  into  quinone— phenolate  salts, 
and  are  therefore  very  fine,  intensely  coloured  indicators.  Phenol- 
phthalein  is  changed  to  the  extent  of  only  about  44%  into  the 
intensely  coloured  quinone-phenolate  salt,  the  remainder  forming 
the  colourless  lactoidal  and  hydrated  salts.  Tetrachloro-,  tetra- 
bromo-,  and  tetraiodo-phenolphthalein  form  only  about  1 — 2%  of 
the  intensely  coloured  quinone-phenolate  salt,  the  remaining 
98 — 99%  forming  the  colourless  lactoidal  or  hydrated  salts.  These 
indicators  are  therefore  very  poor  for  analytical  work.  The  intro¬ 
duction  of  4  atoms  of  chlorine  into  the  phthalic  acid  residue  of 
phenolphthalein  makes  phenoltetrachlorophthalein  an  excellent 
indicator,  which  changes  to  the  extent  of  90%  into  the  intensely 
coloured  quinone-phenolate  salt.  The  introduction  of  halogens  into 
the  phenol  groups  of  phenoltetrachlorophenolphthalein  gives  bromo- 
and  iodo-derivatives,  which  can  only  give  17%  and  40%  respectively 
of  the  highly  coloured  salt  in  alkaline  solution.  The  spectrophoto- 
metric  method  used  in  conjunction  with  the  mass  action  equations 
gives  an  approximate  measure  of  the  real  equilibrium  and  affinity 
constants  of  the  two  acid  groups  of  indicators  of  the  phenolphtha¬ 
lein  and  the  phenolsulphonphthalein  types.  The  disappearance  of 
the  violet  band  X  2300  for  phenolsulphonphthalein  indicates  that  in 
alkaline  solution  the  quinone  or  quinone-phenol  group  is  changed 
into  a  quinone-phenolate  complex  ion  like  the  intensely  coloured 
double  compounds  made  by  Jackson  (A.,  1896,  i,  293)  by  the 
union  of  p-benzoouinone  and  phenolates.  J.  F.  S. 

Metastable  Unmixing:  and  the  Classification  of  Binary 

Systems.  F.  E.  O,  Scheffer  ( Proc .  K.  A  had.  Wetensch. 
Amsterdam,  1919,  21,  1055 — 1056). — A  criticism  of  Buchner's 
classification  of  systems  in  which,  in  addition  to  two  liquid  phases, 
compounds  also  occur,  and  a  consideration  of  the  form  assumed  by 
the  critical  line  in  three  phase  systems,  when  unmixing  occurs. 

J.  F.  S. 

The  Ternary  System,  CaO-MgO-SiOa -  J.  B.  Ferguson 
and  H.  E.  Merwin  ( Amer .  J .  Sci.,  1919,  [iv],  48,  81 — 123).— Cool¬ 
ing  curves  have  been  prepared  for  the  ternary  system  lime,  magnesia 
and  silica ;  the  various  products  have  been  examined  microscopi¬ 
cally.  The  following  substances  occur  as  crystalline  primary 
phases:  lime;  magnesia;  silica  (tridymite  and  cristobalite) ; 
pseudowollastonite,  a-CaO,Si02;  3Ca0,2Si02;  a-  and  £-2CaO,Si02; 
MgO,Si02  (clino-enstatiteV;  forsterite,  2MgO.SiO? ;  diopside, 
CaO,MgO,2Si(X ;  5Ca0.2Mg0.6SiOo,  and  2Ca0,Mg0,2Si02.  The 
melting  point  of  2CaO,Mg0.2SiQo  is  1458° ±5°,  and  the  decomposi¬ 
tion  temperature  of  5Ca0,2Mg0,6Si03  is  1365°±5°.  In  addition  to 
these,  crystals  representing  five  solid  solutions  appear  as  primary 
phases.  These  are,  (i>  a  complete  series  with  clino-enstatite  and 
diopside  as  end  members,  generally  known  as  pyroxenes ;  (ii)  the 
pseudowollastonite  solid  solutions  the  compositions  of  which  form 
an  area  bounded  by  the  following  lines:  (a)  the  CaO,Si02— 
0aO,MgO,2SiO2  line;  (h)  a  line  running  from  the  composition 
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CaO,  44*4 ;  MgO,  3’1 ;  Si02,  5 2 *5,  on  the  above-mentioned  line  across 
to  the  composition  CaO,  46*7;  MgO,  3*5;  Si02,  49*8  on  the 
CaO,Si02— 2CaO,MgO,2Si02  line;  ( c )  then  either  the  last-mentioned 
line  back  to  CaO,Si02,  or,  more  probably,  an  approximate  con¬ 
tinuation  of  line  b  to  about  the  composition  CaO,  50;  Si02,  50,  on 
the  side  line,  (iii)  The  wollastonite  solid  solutions;  these  extend 
to  about  17%  diopside  or  3*2%  magnesia  at  the  higher  temperatures. 
The  most  concentrated  of  these  solid  solutions  along  the  diopside 
line  (the  17%  line)  decomposes  at  1340° +  5°,  and  this  solid  solution 
is  the  only  one  represented  on  the  liquidus.  (iv)  The 

5CaO,2MgO,6Si02 

solid  solutions.  Only  a  few  of  these  solid  solutions  which  are  decom 
posed  at  the  temperatures  near  the  decomposition  temperature  of 
the  pure  compound,  are  stable  in  contact  with  a  suitable  liquid, 
(v)  Certain  members  of  the  monticellite  solid  solutions.  Monticellite 
takes  up  forsterite  in  solid  solution  to  the  extent  of  about  10%,  and 
the  decomposition  temperature  of  the  solution  is  thereby  raised. 
Monticellite  itself  probably  decomposes  at  too  low  a  temperature 
ever  to  occur  as  a  primary  phase.  The  temperature-concentration 
relations  of  the  liquids  which  may  be  in  equilibrium  with  each  of 
these  phases  have  been  thoroughly  investigated  by  means  of  the 
quenching  method,  and  the  results  obtained  have  been  correlated 
with  the  existing  data  on  the  remainder  of  the  ternary  system.  The 
compounds  5Ca0,2Mg0,6Si02  and  2CaO,MgO,2SiG2  have  not  been 
prepared  previously.  Attempts  to  prepare  a  compound  of  the 
formula  8Ca0,4Mg0,9Si02  (Schaller’s  kkermanite)  gave  negative 
results.  The  monticellite  solid  solutions  and  the  compound  Sher¬ 
manite  are  discussed  at  length.  Experiments  were  made  on  the 
tridymite— cristobalite  inversion  temperature,  which  was  found,  for 
this  system,  to  be  below  1500°;  this  is  approximately  in  agreement 
with  Fenner’s  original  value  of  1470°.  The  great  sluggishness  of 
the  inversion  precluded  a  more  exact  determination.  J.  F.  S. 

Critical  Solution  Temperature  of  a  Ternary  Mixture  as 
a  Criterion  of  Purity  of  Toluene.  Kennedy  Joseph  Previte 
Orton  and  David  Charles  Jones  (T.,  1919,  115,  1055—1070). 

Hydrolysis  of  some  Metallic  Acetates.  N.  Lofman  ( Zeitsch . 
anorg .  Chem 1919,  107,  241 — -264). — For  the  determination  of  the 
degree  of  hydrolysis  of  a  large  number  of  metallic  acetates  use  has 
been  made  of  the  method  of  Westerberg  (Arkiv.  Kern.  Min .  Geol ., 
1917,  6).  The  method  consists  in  shaking  a  quantity  of  ether  with 
successive  portions  of  the  acetate  solution  until  equilibrium  is 
reached  and  estimating  the  acetic  acid  content  of  the  ether.  The 
distribution-coefficient  of  acetic  acid  between  water  and  -ether  being 
known,  the  degree  of  hydrolysis  of  the  salt  can  be  calculated.  Fresh 
determinations  of  this  coefficient  have  been  made.  For  dilutions 
less  than  1/15 iV'  in  the  aqueous  layer  it  has  been  found  that  the 
distribution-coefficient  is  independent  of  the  concentration,  and  for 
temperatures  from  10°  to  25°  can  be  expressed  by  the  formula 
£= 4*S9  4-0*011ft  Double  molecules  of  acetic  acid  are  present  in  the 
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ether  layer.  The  presence  of  acetates  increases  slightly  the  value 
of  the  coefficient,  but  not  enough  to  affect  appreciably  the  accuracy 
of  hydrolysis  determinations  of  the  acetates. 

The  degree  of  hydrolysis  of  the  following  acetates  has  been  deter¬ 
mined  :  ammonium,  sodium,  magnesium,  aluminium,  chromium, 
manganese,  ferrous,  ferric,  cobalt,  nickel,  copper,  zinc,  silver,  cad¬ 
mium,  lanthanum,  mercury,  and  lead.  In  the  case  of  ammonium 
acetate  the  hydrolysis  was  also  determined  from  measurements  of 
the  distribution  of  ammonia  between  water  and  air,  and  by  deter¬ 
mining  the  hydrogen-ion  concentration  of  the  acetate  solution,  the 
results  showing  very  good  agreement  among  themselves  and  with 
the  theoretical  value.  The  degree  of  hydrolysis  is  independent  of 
the  concentration  except  with  ferric  and  aluminium  acetates,  the 
abnormal  behaviour  of  which  is  attributed  to  the  formation  of 
colloidal  hydroxides.  E.  H.  R. 

Quantitative  Measurements  of  the  Fission  of  Hexa¬ 
methylenetetramine.  Paul  Trendelenburg  ( Biochem .  Zeitsch ., 
1919,  95,  146 — -163). — The  rate  of  fission  of  hexamethylenetetr¬ 
amine  into  formaldehyde  and  ammonia  is  greatly  increased  at  high 
concentrations  of  hydrogen  ion.  Thus,  it  is  completely  hydrolysed 
by  treatment  with  O'lV-hydrochloric  acid  for  six  hours  at  38°. 
With  decreasing  hydrogen-ion  concentration  the  rate  of  decomposi¬ 
tion  falls,  but  not  proportionally,  being  slightly  slower.  In  neutral 
solutions  about  1%  of  the  hexamethylenetetramine  is  hydrolysed  on 
being  kept  at  38°  for  six  hours.  A  negative  result  is  only  obtained 
when  the  solution  is  distinctly  alkaline.  From  these  results  it 
follows  that  this  substance  is  decomposed  to  no  inconsiderable 
extent  in  the  stomach.  Even  slight  decomposition  probably  occurs 
in  the  mild  alkalinity  of  the  intestinal  contents  or  body  fluids. 
The  value  of  the  base  as  a  means  of  disinfecting  the  bladder  con¬ 
tents  depends  on  the  reaction  of  the  urine.  J.  C.  D. 

Active  Substance  in  the  Iodination  of  Phenols.  Victor 
Cofman  (T.,  1919,  115,  1040—1049). 

Influence  of  Hydrogen  Sulphide  on  the  Occlusion  of 
Hydrogen  by  Palladium.  Edward  Bradford  Maxted  (T.,  1919, 
*li5,  1050—1055). 

Catalytic  Actions  at  Solid  Surfaces.  I.  Hydrogenation 
of  Unsaturated  Fats  in  the  Liquid  State  in  Presence  of 
Nickel.  E.  F.  Armstrong  and  T.  P.  Hilditcii  ( Proc .  Boy.  Soc ., 
1919,  [A],  96,  137 — 146). — Experiments  on  the  rate  of  hydrogena¬ 
tion  of  a  number  of  unsaturated  fatty  oils  in  presence  of  finely  dis¬ 
seminated  nickel  have  revealed  a  close  analogy  between  this  reac¬ 
tion  and  the  hydrolysis  of  glucosides  in  presence  of  enzymes.  The 
experiments  were  made  with  olive  oil,  cotton-seed  oil,  whale  oil,  and 
linseed  oil  at  about  180°,  the  rate  of  hydrogenation  being  deter¬ 
mined  by  measuring  the  volume  of  hydrogen  entering  and  leaving 
the  system  by  means  of  water  meters.  The  time— absorption  curves, 
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except  in  the  case  of  olive  oil,  are  all  characterised  by  an  initial 
linear  segment,  followed  by  an  abrupt  change  of  direction  to  a 
segment  of  gentler  slope,  also  linear  at  first  but  subsequently  more 
or  less  curved.  The  position  of  the  point  of  inflexion  of  these 
curves  gives  the  clue  to  their  interpretation.  The  inflexion  takes 
place  on  each  curve,  approximately,  at  a  point  when  only  10 — 20% 
of  the  glycerides  present  is  derived  from  acids  less  saturated  than 
olein.  In  the  case  of  olive  oil  this  point  is  reached  very  soon  after 
the  start,  and  so  is  difficult  to  identify  on  the  curve.  The  curves 
never  approach  the  logarithmic  type  required  for  a  unimolecular 
reaction.  The  two  linear  portions  represent  (1)  the  hydrogenation 
of  glycerides  less  saturated  than  olein,  and  (2)  the  hydrogenation 
of  olein  itself.  Since  they  are  linear  they  must  represent  a  change 
in  which  the  acting  mass  is  constant,  and,  after  a  reasoned  con¬ 
sideration  of  the  possibilities,  it  is  concluded  that  it  is  the  action 
of  the  catalyst  that  is  represented,  and,  moreover,  that  the  forma¬ 
tion  of  an  unstable  complex  between  the  nickel  and  the  unsaturated 
compound  must  be  involved  in  the  reaction. 

It  has  been  shown  by  H.  E.  Armstrong  and  others  (A.,  1913, 
i,  781)  that  the  hydrolysis  of  carbamide  by  urease,  and  probably 
most  other  enzymic  reactions,  take  place  at  a  linear  rate,  when 
allowance  has  been  made  for  the  influence  of  the  products  of  change. 
The  hydrogenation  curves  show  a  general  resemblance  to  those 
obtained  in  the  case  of  enzymes,  and  the  mechanism  of  the  reaction 
is  probably  similar  in  the  two  cases,  involving  the  formation  and 
subsequent  decomposition  of  an  unstable  compound.  In  each  case 
the  interchanges  take  place  in  an  electrolytic  circuit  in  which  the 
interacting  substances  and  the  catalyst  or  enzyme  are  all  comprised. 
The  action  takes  place  entirely  at  the  surface  of  minute  particles, 
and  the  activity  of  the  catalyst  depends  entirely  on  the  production 
of  the  maximum  surface  and  the  avoidance  of  impurities  likely  to 
destroy  or  dirty  this  surface.  E.  H.  R. 

Catalysis.  VI.  Temperature-coefficients  of  Hetero¬ 
geneous  Reactions.  Nilratan  Dhar  (Proc.  K.  Akad.  Wete?isch . 
Amsterdam,  1919,  21,  1042- — 1047.  Compare  T.,  1917,  111,  707). 
— A  theoretical  paper  in  which  it  is  shown  that  it  is  impossible  to 
establish  a  relation  between  the  order  of  a  reaction  and  its  tem¬ 
perature-coefficient  in  heterogeneous  systems.  The  temperature- 
coefficients  of  catalysed  and  non-catalysed  reactions  are  also  con¬ 
sidered.  J.  F.  S. 

Neutral  Salt  Catalysis  [Corrections],  Herbert  S.  Harned 
(J.  Amer .  Chem..  Soc.,  1919,  41,  1092). — A  correction  of  a  previous 
paper  under  the  same  title  (compare  A.,  1918,  ii,  436).  The 
following  corrections  are  made:  p.  1463,  the  equation  H009  + 
I0/-H?0  +  I/4-02  instead  of  Ho0.2  +  IO'  -H.O  + 102%  p.  1477, 
Et  —  Ei  instead  of  Ei  +  Et ;  p.  1478,  in  table  VII  all  figures  in  the 
column  Ei  should  be  positive  instead  of  negative,  and  the  column 
Et  +  Ei  should  be  Et  —  Ei ;  and  on  p.  1479  in  table  VIII  in  the 
column  Kxl02/a ,  14*14  should  be  substituted  for  13*14. 

J,  F,  S, 
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Elements  in  the  Order  of  their  Atomic  Weight.  IIaymond 
Szymanowitz  ( Ghem .  News ,  1919,  119,  58 — 59.  Compare  A.,  1918, 
ii,  436). — A  further  discussion  on  the  atomic  weights  of  the  ele¬ 
ments  based  on  the  condensation  theory  of  their  formation. 

J.  F.  S. 

The  Position  of  the  Electron  Orbits  in  the  Atom  and 
the  Periodic  System  of  the  Elements.  P.  Ehrkxfest  {Ghem. 
W eekhlad,  1919,  16,  1037- — 1044). — A  lecture  delivered  before  the 
Nederlandsche  Ohemische  Vereeniging  in  Maastricht.  W.  S.  M. 

Mathematical  Investigation  of  the  Stability  of 
A.  W.  Stewart's  Atom.  Leonard  C.  Jackson  (Phil.  Mag., 
1919,  [vi],  38,  256 — 266). — A  mathematical  paper  in  which  the 
stability  of  the  atom  as  conceived  by  Stewart  (A.,  1918,  ii,  395) 
is  considered.  The  conditions  for  the  equilibrium  and  stability  of 
the  atom  are  obtained,  and  they  are  applied  to  several  special 
cases  for  the  helium,  lithium,  and  glucinum  atoms.  It  is  found 
that,  in  each  case  tried,  equilibrium  cannot  be  maintained  in¬ 
definitely  for  the  infier  ring  of  negative  electrons,  even  in  the 
entire  absence  of  external  perturbing  forces.  Thus,  on  the  atomic 
theory  considered,  instability  is  placed  to  the  account  of  those 
elements  which  are  found  to  be  the  least  stable  in  reality.  The 
second  alternative  put  forward  by  Stewart  has  not  been  investi¬ 
gated  mathematically,  and  in  view  of  the  fact  that  the  Stewart 
atom  explains  physico-chemical  facts  so  well,  the  author  points  out 
that  some  such  alternative  suggestion  may  be  reasonably  expected 
to  give  an  atom  which  is  more  amenable  to  ordinary  dynamics  and 
more  successful  in  explaining  physical  phenomena.  J.  F.  S. 

Structure  of  the  Atomic  Nucleus  and  its  Tendency  to 
Disintegrate.  W.  Kossel  ( Physikal .  Zeitsch 1919,  20,  265  —  269). 
— A  theoretical  paper  in  which  the  view  is  advanced  that  elements 
of  even  atomic  number  up  to  the  value  20  are  composed  entirely 
of  helium  nuclei;  beyond  this  point,  the  atomic  weights  indicate 
the  possibility  of  mixtures.  Various  cases  are  considered  where  a- 
and  /3-disintegrations  may  occur.  The  author  introduces  a  func¬ 
tion  z  which  depends  on  the  atomic  weight,  and  is  represented  by 
z~Af2  —  N,  where  A  is  the  atomic  weight  and  N  the  atomic 
number.  The  value  of  z  is  plotted  against  the  atomic  weight,  and 
the  curve  thus  obtained  shown  to  be  practically  horizontal  up  to 
atomic  weight  40,  and  then  it  rises  in  practically  a  linear  manner. 

J.  F.  S. 

Constitution  and  Structure  of  an  Atom  of  Nitrogen. 

Hawks  worth  Collins  {Chern.  News ,  1919,  119,  29 — 30). — A 
theoretical  paper  in  which  it  is  suggested  that  the  nitrogen  atom  is 
made  up  of  two  hydrogen  atoms  and  one  carbon  atom.  This  result 
is  reached  from  a  consideration  of  the  theoretical  and  experimental 
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results  of  Rutherford,  J.  J.  Thomson,  and  Collie  and  Patterson, 
and  from  a  consideration  of  the  relative  volumes  of  the  atoms. 
Thus,  the  relative  volume  of  an  atom  of  carbon  at  15°  in  all 
carbon  compounds  in  which  the  element  is  united  to  other  elements 
by  single  bonds  is  0'71,  The  relative  volume  of  an  atom  of 
hydrogen  at  15°  when  united  to  an  atom  of  carbon  in  the  “  first 
position”  is  always  15*25,  The  relative  volume  of  an  atom  of 
hydrogen  at  15°  when  united  to  an  atom  of  carbon  in  the  “fourth 
position”  is  always  5*76.  The  relative  volume  of  an  atom  of 
nitrogen  at  15°  when  united  by  single  bonds  to  other  elements  is 
0*71.  The  relative  volume  of  an  atom  of  nitrogen  at  15°  when 
united  to  a  carbon  atom  by  three  valencies  is  15 ‘ 96  =  0*71  + 15*25. 
The  relative  volume  of  an  atom  of  nitrogen  at  15°  in  nitrates  and 
nitrites  is  21‘72  =  0,71  +  15'25  +  5*76.  The  above  results  show  that 
the  two  hydrogen  constituents  of  nitrogen  are  capable  of  being 
expanded  from  negligible  volume  to  15*25  and  5*76  respectively. 

J.  F.  S. 

Characteristic  Ultra-red  Frequencies  of  Diatomic  Bohr 
Gas  Molecules  and  the  Specific  Heat  at  High  Temperatures. 

Gerda  Laski  ( Physikal .  Zeitsch .,  1919,  2D,  269 — 274). — A  mathe¬ 
matical  paper  in  which  it  is  shown  that,  in  the  sense  of  Bohr’s 
theory,  the  molecular  model  of  nitrogen  consists  of  two  positive 
nuclei  of  charge  7e  separated  9*1  x  10"°  cm.  from  each  other. 
Near  each  nucleus  are  two  rings,  an  inner  ring  of  very  small  radius 
containing  two  electrons,  and  an  outer,  bivalent  ring  of  radius 
S*05  x  10 ”9  cm.  containing  ten  electrons.  The  plane  of  the  outer 
ring  cuts  the  molecule  symmetrically  in  two.  This  molecular 
model  corresponds  with  an  atomic  model  in  which  a  univalent 
inner  ring  of  two  electrons  encircles  a  nucleus,  and  concentric  with 
this  there  is  a  bivalent  outer  ring  of  five  electrons.  The  oxygen 
molecular  model  consists  of  two  nuclei  of  charge  8e,  two  inner 
rings  each  containing  two  electrons  and  an  outer  bivalent  ring  of 
twelve  electrons.  The  oxygen  atom  model  consists  of  an  inner 
univalent  ring  of  two  electrons  and  a  bivalent  outer  ring  of  six 
electrons.  J.  F.  S. 

Distribution  of  Two  Kinds  of  Atoms  in  the  Regular 
Frankenheim-Bravais  Space  Lattices.  G.  Tammann  (Nachr. 

Ges.  Wiss.  Gottingen ,  1918,  190 — 234;  from  Ghem.  Zentr ., 
1919,  i,  781 — 782). — Experiments  on  the  reaction  limits  of  mixed 
crystals  show  that  the  distribution  of  two  kinds  of  atoms  in  a 
stable  complex  cannot  occur  irregularly  in  accordance  with  the 
laws  of  probability.  In  the  formation  of  mixed  crystals,  a  dis¬ 
tribution  occurs  with  the  help  of  diffusion.  After  slow  cooling  of 
a  mixed  crystal  in  which  the  orderly  arrangement  of  the  different 
atoms  has  taken  place  at  a  higher  temperature,  a  very  regular 
distribution  without  appreciable  variation  can  permanently  persist, 
as  is  shown  by  the  fact  that  the  reaction  limits  are  not  displaced 
in  the  direction  of  greater  concentration  of  the  less  active  atom 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


li.  407 


after  weeks  or  months.  The  crystalline  form  of  well-defined  mixed 
crystals  does  not  differ  from  that  of  their  components.  In  similar 
directions,  the  properties  of  mixed  crystals  are  generally  as  equi¬ 
valent  to  one  another  as  in  unmixed  crystals.  Exceptions  are 
found  to  this  rule,  however,  since  in  many  cases  double  refraction 
has  been  observed  in  mixed  crystals  the  components  of  which 
crystallise  in  the  regular  system.  The  distribution  of  the  atoms 
is  not  definitely  determined  by  the  postulate  of  equivalent  direc¬ 
tions,  but  becomes  definite  when  the  conception  of  intimate  admix¬ 
ture  (which  occurs  at  the  temperature  of  rapid  diffusion  of  the 
atoms)  is  also  introduced.  The  requirement  may  be  summarised 
in  the  statement  that  accumulations  of  similar  atoms  do  not  occur 
on  the  perpendiculars  and  that  the  number  of  lattice  perpen¬ 
diculars  of  a  group  is  at  a  minimum.  This  type  of  distribution 
of  atom  is  termed  “  normal.'1  Two  other  types  of  distribution  are 
of  interest:  (1)  such  as  fulfil  the  requirements  of  symmetry  but  not 
of  most  intimate  mixture,  and  (2)  those  which,  whilst  having 
intimate  mixture,  possess  a  degree  of  symmetry  lower  than  that 
required  by  the  type  of  lattice.  The  normal  type  is  the  most 
stable,  since,  in  it,  only  transitory  local  changes  can  be  caused  by 
diffusion.  Mixed  crystals  of  the  third  type  cannot  be  optically 
distinguished  from  normal  crystals  into  which  they  should  be  trans¬ 
formed  by  rise  in  temperature.  Frankenheim  and  Bravais  have 
distinguished  three  types  of  regular  space  lattices ;  the  cube,  the 
corners  of  which  are  occupied  by  atoms,  is  the  lattice  element  of 
the  first,  the  8 -point  lattice.  If  an  atom  is  considered  to  be  placed 
in  the  centre  of  the  cube,  the  9-point  lattice  is  obtained,  whilst 
the  14-point  lattice  is  derived  by  the  introduction  of  atoms  at  the 
centres  of  the  faces  of  the  cube  in  the  8-point  lattice.  There  are 
two  possible  ways  of  determining  the  normal  distribution  in  these 
lattices.  Either  one  can  choose  the  corresponding  groups  in 
certain  directions  from  the  series  of  groups  of  lattice  perpen¬ 
diculars,  the  similar  groupings  round  which  are  prescribed  by  the 
requisite  relationships  of  mixture,  or  one  can  dissect  the  lattices 
into  component  lattices.  The  latter  method  has  marked 
advantages,  but  the  mixture  relationships  are  thereby  definitely 
fixed.  The  distribution  of  the  atoms  in  the  various  lattices  is 
discussed.  The  reaction  limits  of  mixed  crystals  have  been  studied 
in  such  series  which  have  a  normal  arrangement  of  atoms.  The 
solubility  of  hydrogen  in  palladium,  and  the  limit  of  this  solu¬ 
bility,  indicates  an  instance  in  which  the  agent  penetrates  the 
lattice;  an  atomistic  explanation  of  this  limit  is  given  on  the 
assumption  of  a  14-point  lattice.  In  the  cases  of  series  of  mixed 
crystals  of  gold  with  copper  or  silver,  the  reagents  do  not  penetrate 
the  mixed  crystals.  The  atomistic  constitution  is  very  closely 
connected  with  the  different  action  limits.  The  differing  action 
limits  of  different  reagents  which,  for  example,  withdraw  the  copper 
from  the  mixed  crystal,  are  explained  on  the  assumption  that  the 
agents  require  differing  numbers  of  copper  atoms  for  their  action 
which  are  only  to  be  found  in  differing  directions.  IT.  W. 
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Valency  Isomerism.  J.  V.  Dubsky  ( Ghem .  Weekblad,  1919, 
16,  984 — 995). — A  summary  and  discussion  of  some  recently 
investigated  cases  of  valency  isomerism.  W.  S.  M. 

Physical  Nature  of  Valency.  W.  Kossel  (Natur- 
wiss .,  1919,  7,  339 — 345,  360 — 366;  from  Ghem.  Zentr .,  1919, 
iii,  83 — 86). — The  behaviour  of  carbon  in  exhibiting  a  constant 
valency,  previously  considered  as  particularly  simple  and  typical, 
must  be  regarded  as  exceptional  when  compared  with  the 
majority  of  elements  in  which  the  polar  character  is  marked.  In 
general,  a  distinction  must  be  made  between  heteropolar  and  homo- 
polar  linkings.  The  former  not  only  occur  more  commonly,  but 
also  correspond  with  the  best  defined  characteristics  of  valency. 
The  double  molecules  of  elementary  gases  may  be  regarded  as 
examples  of  the  latter,  and  in  this  connexion  the  polar  neutrality 
of  carbon  appears  exceptional.  The  position  of  carbon  among  the 
elements  indicates  its  quadrivalency,  but  this  should  be  positive 
from  analogy  with  the  preceding  elements  and  negative  as  judged 
from  its  successors.  Also,  the  maximum  co-ordination  number  of 
carbon  and  its  neighbours  is  four.  A  certain  stability  is  thereby 
caused  which  is  not  generally  associated  with  homopolar  character, 
and  since  similar  external  conditions  are  only  otherwise  associated 
with  silicon  (and  even  then  not  in  the  same  degree),  carbon 
occupies  an  almost  unique  position,  which,  though  rendering  it 
able  to  form  an  exceptional  number  of  compounds,  makes  it  quite 
unsuitable  for  a  general  study  of  valency.  The  electro-chemical 
valency  theory  of  Berzelius  has  been  repressed,  not  only  by  reason 
of  the  preponderating  developments  of  the  chemistry  of  carbon, 
but  also  by  the  apparent  necessity  of  attributing  an  opposite  charge 
to  the  two  similar  portions  of  a  molecule,  such  as  that  of  hydrogen; 
this  difficulty  is  removed  by  the  conception  of  electrons.  The 
electric  forces  need  no  longer  be  regarded  as  proceeding  from  the 
atom  as  a  whole.  The  individual  components  exercise  attractive 
force  towards  one  another,  and  may  thus  cause  the  union  of  atoms 
without  leaving  the  latter  and  causing  them  to  be  discharged, 
or  certain  components,  symmetrically  arranged,  may  form  a  uniting 
bridge  between  the  atoms.  The  gradual  transition  from  this  type 
of  union  to  that  in  which  the  atoms  appear  as  polar  (in  which  the 
components  have  passed  from  one  atom  to  another  and  the  atom 
as  a  whole  may  be  regarded  as  discharged)  is  perfectly  natural. 
Bohr’s  hydrogen  model  represents  the  most  complete  representa¬ 
tion  of  a  homopolar  molecule.  The  author  gives  a  historical 
review  of  the  attempts  made  since  the  introduction  of  the  con¬ 
ception  of  electrons  to  represent  atomic  structure  and  valency  with 
the  aid  of  the  quantum  theory,  and  discusses  the  models  of  Stark, 
J.  J.  Thomson,  and  Rutherford,  together  with  Bohr’s  modification 
of  the  latter.  Since  the  latter  assumes  that  the  electrons  of  an 
atom  invariably  follow  their  paths  in  regular  order,  which  is  neces¬ 
sary  for  equilibrium,  and  since  their  motion  must  act  externally, 
as  if  the  charge  distributed  itself  uniformly  over  the  path,  the 
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complete  model  must  appear  externally  as  a  symmetrical  form,  the 
action  of  which,  after  reception  or  expulsion  of  electrons,  must  be 
governed  by  the  total  charge  which  it  has  received  as  a  whole. 
The  action  of  such  charges  can  be  calculated  with  considerable 
certainty  on  the  assumption  that  the  charges  are  uniformly  dis¬ 
tributed,  that  is,  that  the  resultant  charge  acts  at  the  centre.  A 
particularly  simple  electrostatic  theory  of  valency  of  heteropolar 
compounds  is  thus  obtained.  The  process  of  the  union  of  atoms 
occurs  in  two  stages,  the  first  consisting  in  the  exchange  of 
electrons,  the  second  in  the  union  of  ions.  The  meaning  of  the 
regular  course  of  polar  valency  activity  in  the  periodic  system  is 
discussed.  For  example,  the  potassium  atom  has  19  electrons, 
which  are  diminished  to  18  when  it  becomes  ionised.  With 
chlorine,  on  the  other  hand,  the  number  of  electrons  is  increased 
from  17  to  18  when  the  free  element  becomes  ionised.  Inactive 
argon  has  itself  18  electrons,  and  this  number  is  also  attained  by 
multivalent  elements,  more  distant  from  argon  in  the  system,  in 
the  ionised  state.  It  may  be  generally  stated  that  the  strongly 
polar  elements  surrounding  the  rare  gases  attain  the  same  number 
of  electrons  as  the  latter  when  combined.  The  arrangements  of 
electrons  in  the  rare  gases  are  the  most  stable,  and  are  the  only 
ones  which  permit  the  reception  of  electrons. 

Amongst  elements  of  the  type  of  the  rare  gases,  the  common 
arrangement  of  electrons  occasions  repelling  forces  when  the  atoms 
approach  one  another.  On  the  other  hand,  alteration  in  valency 
is  attributed  to  alteration  in  the  charge  of  the  nucleus,  which,  in 
conjunction  with  the  constancy  in  number  of  the  electrons,  imparts 
a  varying  total  charge  to  the  atoms.  The  properties  of  such  simple 
atomic  models,  having  a  central  charge  surrounded  by  an 
impenetrable  zone,  can  readily  be  calculated.  Although  the  atoms, 
in  consequence  of  integral  increase  in  the  total  charge,  unite  in 
integral  ratios,  there  is  nothing  in  the  nature  of  the  model  which 
points  to  the  exercise  of  special  forces  in  spatially  fixed  directions, 
as  is  indicated  by  the  usual  structural  formulas.  Actually,  atoms 
frequently  exhibit  combining  powers  which  cannot  be  classed  with 
the  definite  valencies;  Werner's  complex  compounds  provide  the 
best  known  example  of  this  type.  A  number  which  represents  the 
degree  of  charge,  and  which  is  identical  with  the  number  of  chief 
valencies,  is  peculiar  to  each  atom  of  a  polar  compound.  A 
neutral  molecule,  for  example,  must  contain  equal  charges  of  either 
sign ;  two  such  molecules,  however,  may  yield  a  third  neutral 
molecule  with  the  help  of  the  attractive  forces  of  their  disengaged 
charges  of  opposite  sign.  On  the  other  hand,  the  degree  of  charg¬ 
ing  determines  the  affinity  of  one  atom  for  another,  and  the  work 
necessary  to  separate  them.  This  work  governs  the  frequency  of 
separation  (degree  of  dissociation  of  the  compound),  and  the  power 
of  a  substance  to  yield  ions  depends,  therefore,  on  the  valency  of 
the  atoms.  Elements,  such  as  gold,  which  possess  high  valency 
and  small  volume,  are  particularly  adapted  to  function  as  nuclei 
in  complex  compounds,  and  this  property  is  common  to  all  elements 
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which  have  one  or  both  of  these  characteristics.  This  point  of 
view  is  further  illustrated  by  reference  to  the  hydrogen  compounds 
of  the  elements  at  the  negative  end  of  the  periodic  table.  The 
acidity  decreases  from  fluorine  tiirough  oxygen  to  nitrogen  in  pro¬ 
portion  as  the  hydrogen  is  more  ilrinly  united  in  consequence  of 
increased  nuclear  charge.  Similarly,  in  the  groups  of  the  periodic 
system,  hydrogen  should  be  progressively  less  hrmly  retained  as 
tne  atomic  volume  of  the  second  element  increases;  tnis  is  the  case 
in  the  sixth,  but  not  in  the  seventh,  group.  Thirdly,  every  atom 
should  detach  hydrogen  ions  from  electrostatically  weaker  atoms. 

Thus  the  O  of  water  removes  hydrogen  ions  from  compounds  of 
those  elements  which  are  placed  to  the  right  and  below  it  in  the 

periodic  classification.  On  the  other  hand,  the  N  of  NHS  is  more 

potent  than  O,  and  therefore  removes  hydrogen  ions  from  water 

to  form  NH  and  OH. 

The  behaviour  of  elements  exhibiting  various  degrees  of  oxida¬ 
tion,  or,  more  exactly,  the  maximum  degree  of  hydroxylation  of 
such  oxides,  affords  further  possibilities  of  application  for  the 
theory.  Such  compounds  can  decompose  in  two  ways,  yielding 
either  hydroxyl  or  hydrogen  ions.  If  a  definite  assumption  is 
made  with  regard  to  atomic  radius,  the  work  involved  in  the  dis¬ 
sociation  of  such  compounds  within  the  periodic  system  can  be 
exactly  calculated.  Highly  charged  ions  are  too  unstable  to  be 
found  free  in  aqueous  solution.  Electrostatic  attractive  forces  are 
capable  of  representing  the  forces  of  valency  with  such  exactitude 
that  it  appears  doubtful  whether  other  forces  are  involved.  A 
complete  representation  of  the  atoms  is  necessary  if  the  forces  in 
polar  molecules  are  to  be  exactly  ascertained  and  the  dissociation 
tensions  and  heats  are  to  be  calculated,  and,  more  particularly,  if 
the  laws  governing  homopolar  compounds  are  to  be  investigated. 
The  experimental  methods  consist  in  observations  of  the  natural 
vibrations  of  the  atoms  (Rontgen  and  optical  spectra,  etc.),  and 
of  the  forced  vibrations  of  the  electrons  of  the  atoms  (refraction 
and  dispersion  of  light,  dispersal  of  Rontgen  rays).  The  complete 
representation  of  the  forces  which  determine  the  valency  action  of 
atoms  involves,  not  only  electrostatic,  but  also  electromagnetic, 
principles,  and,  in  a  subsidiary  degree,  the  action  quantum. 

H.  W. 

Alignment  Chart  for  the  Solution  of  Molecular  Weight 
and  Vapour  Density  Problems.  Leslie  J.  Harris  ( Chem . 
News ,  1919,  119,  49 — 51). — A  chart,  on  the  principle  of  the  slide 
rule,  is  described  whereby  from  weight  and  volume  measurements 
the  vapour  density  or  molecular  weight  of  a  gas  may  be  directly 
read,  J.  F.  S. 

Automatic  Extraction  Apparatus.  Joseph  Tcherniac 
(T.,  1919,  115,  1090—1092). 


INORGANIC  CHEMISTRY. 


ii.  411 


Inorganic  Chemistry. 


Manufacture  of  Metal  Chlorides.  William  Heap  and 
Edgar  Newbery  (Brit.  Pat.,  130626). — The  anhydrous  chlorides 
of  aluminium,  magnesium,  cerium,  and  other  rare  earths  are 
obtained  by  treating  the  oxides,  or  a  salt  with  a  weak  acid,  such  as 
the  carbonate  or  oxalate,  with  carbonyl  chloride  at  a  suitable 
temperature.  With  alumina,  a  temperature  of  350 — 400°  is 
required;  magnesia,  500 — 600°;  and  cerium  oxide,  650°.  The 
carbonyl  chloride  may  be  replaced  by  a  mixture  of  carbon  mon¬ 
oxide  and  chlorine,  passed  over  a  catalyst,  such  as  animal  charcoal, 
before  reaching  the  metallic  oxide,  and  the  process  may  also  be 
used  for  dehydrating  hydrated  chlorides  of  the  above-mentioned 
metals.  Although  the  patent  only  applies  to  the  above  metals,  the 
reaction  is  general,  and  is  particularly  useful  also  for  the  pre¬ 
paration  of  anhydrous  calcium  and  ferric  chlorides.  G.  F.  M. 

Preparation  of  Hydrobromic  Acid,  using  Potassium 
Bromide,  Sulphuric  Acid,  and  Stannous  Chloride.  Alwyn 
Pickles  ( Ghem .  News ,  1919,  119,  89). — To  25  c.c.  of  a  solution 
of  potassium  bromide  (90  grams  of  the  salt  in  150  c.c.  of  solution) 
were  added  0‘2  gram  of  stannous  chloride  and  3*4  c.c.  of  concen¬ 
trated  sulphuric  acid;  by  distillation  at  120 — 127°,  a  solution  of 
hydrogen  bromide  was  obtained  which  was  free  from  tin  and  almost 
free  from  hydrogen  chloride,  the  yield  being  95%.  If  a  larger 
quantity  of  stannous  chloride  is  used,  the  distillate  contains  tin 
and  hydrogen  chloride.  C.  S. 

Compounds  of  Arsenious  Acid  with  Iodides  of  Multi¬ 
valent  Metals.  R.  F.  Weinland  and  Paul  Gruhl  {Arch.  Pharm 
1917,  255,  467 — 481). — The  iodides  of  a  number  of  bivalent  light 
and  heavy  metals,  as  well  as  that  of  aluminium,  form  compounds 
with  arsenious  acid.  When  the  moderately  concentrated  solution 
of  the  iodide,  saturated  in  the  hot  with  arsenious  acid,  is  allowed 
to  cool,  the  compound,  sometimes  together  with  a  little  free 
arsenious  acid,  separates  in  small  crystals,  which  have  no  distinct 
crystalline  form,  or  consist  of  well-formed,  microscopic,  hexagonal 
leaflets.  The  following  compounds  have  been  thus  prepared : 
GlI2,3As203,8H20,  Mg(or  Ca  or  Sr)I2,3As203,12H20, 

BaI2,3As203,9H20, 

ZnI2,3As2O3,10H2O,  Mn(or  Fe  or  Co)I2,4As203,12H20, 

NiI2,4As2O3,10H2O, 

AlI3,6As203,18(  ?)H20,  and  LiI,2As203,3H20.  In  general,  the 
characters'  of  the  iodides  are  suppressed  in  these  compounds, 
which  resemble  more  the  arsenites  of  the  metals.  In  dry 
air  they  are  moderately  stable,  but  gradually  become  yellow  or 
brown,  with  conversion  of  the  arsenious  to  arsenic  acid  in  the  case 
of  the  alkaline  earth  compounds  and  oxidation  of  the  metal  with 
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the  ferrous  and  manganous  compounds;  this  decomposition  is  most 
rapid  with  the  ferrous,  manganous,  and  aluminium  compounds,  and 
may  be  accelerated  by  heating  the  compounds  in  the  air.  In  a 
vacuum  over  sulphuric  acid  or  in  a  current  of  hydrogen  at  100°, 
the  water  of  crystallisation  is  completely  lost  with  only  minimal 
decomposition  of  the  compounds;  part  of  the  water  is  reabsorbed 
from  the  air.  The  cobalt  salt  is  pale  red,  the  nickel  salt  pale 
green,  and  the  rest  colourless.  With  the  exception  of  that  of 
magnesium,  these  compounds  are  sparingly  soluble  in  watez*,  and 
when  heated  with  water  they  appear  to  undergo  partial  dissocia¬ 
tion  into  the  iodides  and  arsenious  acid.  When  the  solutions  are 
evaporated,  salts  richer  in  arsenious  acid,  but  of  no  simple  formula, 
separate  out,  owing  to  the  fact  that  the  iodide  is  not  in  excess  as 
it  is  in  the  solutions  from  which  the  compounds  are  originally 
deposited. 

The  constitution  of  the  compounds  is  discussed,  and  the  con¬ 
clusion  is  drawn  that  the  anion  is  formed  by  union  of  the  mole¬ 
cules  of  arsenious  anhydride  with  the  iodine  atom  or  atoms,  whilst 
the  metal  forms  the  cation. 

Solutions  of  chromic  and  stannous  hydroxides  in  hydriodic  acid 
take  up  arsenious  anhydride,  but  complete  decomposition  occurs 
on  evaporation. 

Compounds  of  antimony  trioxide  similar  to  the  above  were  un¬ 
obtainable  in  aqueous  solution,  but  this  oxide  dissolves  in  fused 
potassium  iodide,  giving  the  amber-yellow,  transjuarent,  crystalline 
compound,  8Sb203,K20,2KI. 

Arsenic  trisulphide  is  insoluble  in  potassium  iodide  solution, 
even  on  boiling,  and  solutions  of  thioarsenites  in  potassium  iodide 
solution  fail  to  give  arsenic  trisulphide  compounds  analogous  to 
those  of  arsenious  anhydride.  T.  H.  P. 

Freezing  of  Silicic  Acid  Coagula  and  the  Problem  of  the 
Hydrates  of  Silica.  I.  and  II.  B.  L.  Yanzetti  (Atti  R.  1st. 
Veneto  Sci.3  1915—1916,  75,  261—266;  1916—1917,  76, 
287 — 292). — The  author  describes  results  of  experiments  follow¬ 
ing  up  the  work  of  Gr.  Bruni  (Rend.  soc.  chilli.  Rom.,  1905,  3,  2) 
on  the  comparison  of  the  dehydration  of  silicic  acid  gels  by 
evaporation  and  freezing.  It  is  found  that  with  gels  varying  in 
initial  concentration  from  3  to  10%  of  silica  frozen  at  about  *-20°, 
the  final  ratio  of  water  to  silica  depends  principally  on  the 
initial  concentration  being  higher  the  more  water  was  initially 
present.  Substantially  the  same  conditions  were  reached  for 
dehydration  by  freezing  at  —17°  as  for  drying  in  air  at  constant 
temperature  and  humidity.  A  marked  influence  in  the  age  of  the 
gels  was  observed,  similar  to  that  noted  by  van  Bemmelen,  in  that 
with  older  gels  freezing  produced  a  much  more  advanced  dehydra¬ 
tion.  The  results  are  regarded  as  in  agreement  with  the  absorp¬ 
tion  theory  and  as  giving  no  support  to  the  view  that  specific 
hvdrates  of  silica  are  concerned. 

V1  ^  #  #  . 

In  the  second  paper  further  experiments  are  detailed  in  which 
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both  the  time  of  drying  was  greatly  prolonged  at  normal  tempera¬ 
ture  (15°)  and  the  degree  of  cooling  greatly  increased  for  the  freez¬ 
ing  experiments,  mixtures  of  carbon  dioxide  and  acetone,  and  liquid 
air  being  used.  The  results  confirm  the  previous  ones  for  shorter 
periods  and  higher  temperatures.  As  before,  it  was  found  that 
the  final  composition  depends  entirely  on  the  initial  concentration 
and  the  age  of  the  gel,  and  not  at  all  on  the  temperature  of  freez¬ 
ing.  This  independence  of  the  gel  state  of  temperatures  down  to 
—  200°  is  regarded  as  contributing  a  new  datum  to  the  granular 
theory  of  the  £©1  constitution.  Whilst  the  status  of  the  last  traces 
of  water  not  removed  by  freezing  cannot  yet  be  decided,  the  results 
illustrate  the  relationship  of  silicon  and  carbon  and  their  relative 

L 

positions  in  Mendeleev’s  system ;  in  both  cases,  in  the  process  of 
evaporation  of  water,  there  is  manifest  a  tendency  to  the  separa¬ 
tion  of  the  anhydride  passing  to  conditions  of  maximal  stability, 
in  the  one  case  as  solid,  in  the  other  as  gas. 

Chemical  Abstracts. 

Selective  Combustion  of  Carbon  Monoxide  in  Hydrogen. 

Eric  Keightley  Rtdeal  (T..  1919,  115,  993 — 1006). 

Sodium  Hypochlorite.  Malcolm  Percival  Applebey  (T., 
1919,  115,  1106—1109). 

Action  of  Copper  on  Sodium  Nitrite.  Walter  Peters 
(. Zeitsch .  anorg .  Chem 1919,  107,  313—316). — Experiments  are 
described  in  which  metallic  copper  was  warmed  at  60°  with  a  5% 
aqueous  solution  of  sodium  nitrite,  in  presence  of  carbon  dioxide, 
air  being  excluded  from  the  reaction  vessel.  Decomposition  of  the 
nitrite  occurred  with  evolution  of  nitrous  gases.  Analysis  of  the 
2fas  and  of  the  residual  solution  showed  that  the  former  contained 
nitrous  and  nitric  oxides  whilst  the  latter  contained  nitrate.  The 
decomposition  of  the  nitrite  is  not  catalytic,  but  chemical,  involving 
simultaneous  oxidation  and  reduction.  It  has  not  been  found 
possible  to  represent  the  reaction  by  an  equation.  Other  metals, 
such  as  lead,  iron  (filings),  and  cobalt  dissolve  in  the  nitrite  solu¬ 
tion,  but  without  evolution  of  gas.  In  the  case  of  cobalt,  sodium 
cobaltinitrite  is  formed  in  solution.  E.  H.  R. 

Manufacture  ox  Strontium  Peroxide.  James  Buchanan 
Pierce,  jun.  (Brit.  Pat.,  130840). — Strontium  oxide  combines 
directly  with  oxygen  under  a  pressure  of  105 — 126  kilos,  per  sq. 
cm.  at  a  temperature  of  400 — 500°.  The  resulting  peroxide  con¬ 
tains  over  85%  of  SrOo,  and  resembles  barium  peroxide  in  physical 
properties.  G-.  P.  M. 

Anhydrous  Phosphates,  Arsenates,  and  Vanadates  of 
Lead.  M.  Amadori  (Atti  H.  1st.  Veneto  Sci 1916 — 1917,  76 9 
419 — 433). — -Thermal  studies  of  the  systems  Pb0-P205,  Pb0-As205, 
and  PbO— V0O5  are  described .  The  investigation  was  suggested  by  the 
analogy  of  these  compounds  to  the  calcium  derivatives  as  in  Thomas 
slag,  and  in  the  work  of  Kroll.  Formation  of  compounds  with  lead 
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oxide  occurs  in  the  diminishing  order  P2Os,  A  s.,0-,  and  V205.  The 
PbO  content  is  upwards  of  66*66%  mol.  The  phosphates,  arsenates, 
and  vanadates  are  pyro-  (as  P205,2Pb0),  ortho-  (as  P205,3Pb0), 
and  octa-  (as  P90^,8Pb0).  In  addition,  there  is  an  anorthophos- 
phate,  2P205,5Pb0,  and  a  metaphosphate,  P2Or3,PbO.  A  tetra- 
arsenate,  As205,4Pb0,  is  probably  also  formed. 

Chemical  Abstracts. 

Thallium-Tin  Alloys.  Paul  Fuchs  (Zei'csch,  anorg .  Chem 
1919,  107,  308 — 312). — A  thermal  investigation  of  the  alloys  of 
thallium  and  tin  has  shown  the  existence  of  a  eutectic  point  at 
166°  with  30  at.  per  cent,  of  thallium.  The  eutectic  horizontal 
extends  from  0  to  73  at.  per  cent,  of  thallium ;  with  a  greater  pro¬ 
portion  of  thallium  the  alloy  forms  homogeneous,  mixed  crystals. 
Alloys  with  less  than  73%  of  thallium  show  on  cooling,  in  addition 
to  the  arrest  point  at  the  eutectic  temperature,  a  second  arrest  at 
144 '5°.  This  arrest  point  represents  the  transition  point  of 
thallium,  lowered  through  the  influence  of  the  tin  from  about  231°, 
the  transition  point  of  pure  thallium.  In  the  mixed  crystal  region, 
that  is,  from  73  to  100%  of  thallium,  the  transition  point  is  lowered 
approximately  in  proportion  to  the  amount  of  tin  present.  The 
arrest  point  at  144*5°  is  the  transition  point  of  saturated  mixed 
crystals  containing  73  at.  per  cent,  of  thallium.  E.  H.  R. 

Aluminium  and  a  Double  Salt.  E.  Rattenbury  Hodges 
(Chem.  News ,  1919,  119,  64). — When  aluminium  foil  is  submitted 
to  the  action  of  dilute  nitric  acid  for  seven  to  eight  weeks  it  dis¬ 
solves,  and  on  evaporating  the  solution  a  light  grey,  colloidal  mass 
containing  some  free  acid  is  obtained.  This  solid  is  nearly  all 
hydroxide,  and  on  exposure  to  a  moist  atmosphere  is  completely 
converted  into  hydroxide.  J.  F.  S. 

Ternary  Alloys  of  Aluminium  with  Magnesium  and 
Copper.  Rudolf  Vogel  (Zeitsch.  anorg .  Chem ,,  1919,  107, 

265 — 307). — A  thermal  and  microscopical  study  has  been  made  of 
ternary  aluminium-magnesium-copper  alloys  containing  up  to  55% 
of  magnesium  and  54%  of  copper,  and  from  the  results  the  solid, 
triangular  equilibrium  diagram  limited  by  the  phases  Al,  Al2Cu, 
and  Alc{Mg4  has  been  constructed.  It  is  known  that,  with  copper, 
aluminium  forms  mixed  crystals  containing  up  to  4%  of  copper, 
whilst  with  a  greater  proportion  of  copper  an  eutectic  of  these 
mixed  crystals  and  the  compound  Al2Cu  is  formed.  It  is  now 
found  that  aluminium  also  forms  mixed  crystals  with  magnesium 
with  a  maximum  magnesium  content  of  6%.  With  more  than  this 
proportion  of  magnesium  a  second  mixed  crystal  constituent  appears 
containing  the  compound  Al3Mg4.  This  constituent  being  hard  and 
brittle,  the  presence  of  more  than  6%  of  magnesium  in  these  alloys 
is  likely  to  be  disadvantageous. 

The  compositions  of  the  ternarv  alloys  examined  were  so  chosen 
that  seven  sections  of  the  Al— Al2Cu—Al3Mg4  diagram  could  be  con¬ 
structed,  and  from  them  the  complete  three  dimensional  diagram 
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deduced.  These  sections  and  the  complete  diagram  are  fully  dis¬ 
cussed.  The  following  constituents  occur  in  the  ternary  alloys : 
ternary  mixed  crystals  of  the  three  elements,  ternary  mixed  crystals 
containing  AL>Cu,  a  ternary  compound,  Alf.Mg4Cu,  and  binary 
Al-Mg  mixed  crystals.  When  a  polished  section  of  a  ternary  alloy 
is  etched  with  concentrated  nitric  acid,  the  mixed  crystals  contain¬ 
ing  A12Cu  are  blackened  in  about  half  a  minute,  the  crystals  of  the 
ternary  compound  become  brown  to  black  much  more  slowly,  the 
mixed  crystals  of  the  series  containing  more  than  6%  of  magnesium 
become  yellow,  whilst  the  ternary  mixed  crystals  rich  in  aluminium 
remain  bright.  On  adding  a  drop  of  water  to  the  nitric  acid  the 
black  A12Cu  mixed  crystals  become  bright  red  owing  to  the  deposi¬ 
tion  of  copper,  whilst  the  ternary  compound  rapidly  blackens.  A 
number  of  photomicrographs  of  different  alloys  are  reproduced. 
The  ternary  compound  forms  crystals  which  are  hard  and  brittle; 
consequently,  it  is  an  undesirable  constituent. 

Binary  alloys  of  aluminium  with  1 — 10%  of  magnesium  show  a 
secondary  arrest  point  at  584°,  with  2 — 5%  of  copper  at  513 — 529°. 
and  with  both  magnesium  and  copper  present,  between  557°  and 
564°.  It  appears  probable  that  this  thermal  effect  is  due  to  an 
allotropic  change  of  the  aluminium  induced  or  accelerated  by  the 
foreign  constituent.  The  aluminium  used  contained  some  iron  and 
silicon,  but  no  microscopic  evidence  of  the  formation  of  an  eutectic 
with  either  of  these  elements  could  be  detected.  A  similar  arrest 
point  was  observed  by  Gwyer  (A..  1908,  ii,  284^  with  aluminium 
alloys  containing  nickel  and  cobalt.  The  possibility  of  allotropic 
change  of  the  aluminium  does  not  explain,  however,  the  increase  in 
tensile  strength  which  aluminium  alloys  containing  magnesium  and 
copper  undergo  after  heating  to  about  500°  and  cooling  to  the 
ordinary  temperature.  This  phenomenon  cannot  yet  be  explained. 

E.  H.  R. 

Regularities  in  the  Chemical  Action  of  Gases  on  Iron 
and  its  Compounds  with  Non-metals  at  High  Temperatures. 

Friedrich  Schmitz  {Stahl  u.  Eiseny  1919,  39,  373 — 381,  406 — 413; 
from  Chem .  Zevitr.,  1919,  iii,  6 — 7).— When  pure  hydrogen  is 
passed  over  strongly  heated  technical  iron  or  is  blown  through 
molten  iron  (pig  iron,  ferrous  alloys,  steel),  the  non-metals  which 
are  present  in  the  free  or  combined  state  are  converted  into  the 
corresponding  gaseous  hydrides;  the  behaviour  of  pure  non-metals 
(carbon,  silicon,  arsenic)  is  similar.  The  hydrides  dissociate  to  some 
extent  at  the  high  temperature,  and  the  nascent  hydrogen,  in  the 
absence  of  oxygen,  can  reduce  silica,  even  at  700°,  to  silicon 
hydride.  The  salts  of  iron  are  converted  at  elevated  temperature 
in  the  presence  of  hydrogen  into  iron  and  free  acids.  If,  on  the 
other  hand,  iron  is  ignited  in  a  gaseous  hydride,  hydrogen  is  liber¬ 
ated,  which,  in  part,  diffuses  into  the  iron,  and  the  non-metal  or 
acid  radicle  combines  with  the  iron.  Under  definite  external  con¬ 
ditions  of  temperature  and  pressure,  an  equilibrium  is  set  up  for 
each  non-metal;  a  definite  relationship  between  hydrogen  and  non- 
metallic  hydride  is  established,  at  which  neither  cementation  nor 
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tempering  occurs.  In  an  atmosphere  of  pure  hydrogen  or  nitrogen 
at  an  elevated  temperature,  both  carbon  and  silicon  can  diffuse  into 
solid  iron  without  previous  formation  of  gaseous  substances. 

Compounds  of  iron,  oxygen,  and  the  corresponding  non-metal  are 
formed  when  metalloid  compounds  of  iron  are  ignited  in  pure 
oxygen.  If  these  compounds  contain  carbon,  sulphur,  or  arsenic, 
they  decompose  at  a  higher  temperature,  yielding  ferric  or  ferrous 
oxide  and  the  gaseous  oxide  of  the  metalloid.  If  iron  is  ignited  in 
a  gaseous  compound  of  a  metalloid,  which  can  be  replaced  by  hydro¬ 
gen,  and  oxygen,  a  compound  of  iron,  oxygen,  and  the  non-metal  or 
hydrogen  is  first  produced.  Such  compounds,  which  contain  phos¬ 
phorus  and  silicon,  are  stable  when  the  temperature  is  raised  ; 
those,  however,  in  which  carbon,  sulphur,  arsenic,  and  hydrogen 
are  present  decompose  at  a  slightly  increased  temperature,  giving 
ferric  or  ferrous  oxide  and  gaseous  compounds  of  the  non-metal  or 
hydrogen  with  oxygen.  Nitrogen  has  no  action  on  non-metals 
present  in  solid  or  liquid  iron.  The  diminution  in  the  carbon  con¬ 
tent,  frequently  observed  after  ignition  in  nitrogen,  becomes  pro¬ 
gressively  smaller  as  greater  care  is  taken  to  free  the  nitrogen  from 
ox}7gen  and  gases  containing  oxygen.  H.  W. 

Alloys  of  Iron  and  Nickel  Deposited  Electrolytically. 

P.  Benvenuti  (Atti  R.  1st.  Veneto  Sci.,  1916,  76,  453 — 477).— 
The  author  reviews  the  work  of  Bruni  and  Amadori  and  other  ex¬ 
perimenters  in  depositing  alloys  containing  nickel  and  iron,  and 
describes  his  own  investigations  to  discover  the  best  conditions  for 
producing  the  deposit.  The  composition  of  the  bath  and  its  rela¬ 
tion  to  the  composition  of  the  alloy  deposited  is  discussed  from  his 
data.  The  physical  structure  of  Ni-Fe  alloys  of  different  composi¬ 
tion  is  shown  in  photomicrographs.  Tables  show  the  atomic  %  of 
iron  varying  from  2  to  97,  the  duration  of  the  electrolysis,  the 
weight  of  the  alloy  deposited,  and  the  weight  and  %  of  the  iron 
contained  in  the  deposit.  Iron  in  the  alloy  was  estimated  volu- 
metrically  by  permanganate.  The  cell  was  maintained  at  25° 
(±0*1°)  in  a  thermostat  and  platinum  electrodes  were  used.  Each 
electrolysis  lasted  about  eight  hours.  Current  was  maintained  at 
25  milliamp.  and  the  current  density  at  the  cathode  was  0*5  ampere 
per  sq.  dm.  The  two  metals  may  be  easily  deposited  simultaneously. 
An  ammonium  tartrate  bath  with  less  than  73%  or  more  than  75% 
of  iron  gives  deposits  containing  more  and  less  iron  respectively 
than  is  contained  in  the  solutions.  A  bath  containing  26%  of  nickel 
and  74%  of  iron  deposits  an  alloy  of  the  same  composition,  which  is 
that  of  stable  equilibrium  at  ordinary  temperature  and  pressure, 
and  is  also  that  of  the  eutectic  alloy,  and  that  of  the  solid  saturated 
solution,  the  meteoric  mineral  termite,  solid  solution  of  iron  in 
nickel,  and  of  kamazite,  solid  solution  of  nickel  in  iron.  The 
deposits  by  the  current  are  such  as  to  indicate  in  the  deposits 
the  co-existence  of  two  types  of  saturated  solid  solution.  The 
study  of  the  electrolytic  potential  supports  the  hypothesis  pro¬ 
posed  above.  The  micrographic  study  of  the  deposits  furnishes 
evidence  of  the  presence  of  two  structures  in  all  the  alloys,  what- 
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ever  may  be  their  composition.  It  is  probable  that  in  the  course 
of  their  deposition,  the  alloys  Fe^-Ni  electrolytically  tend,  without 
reuniting,  towards  the  state  of  equilibrium  of  nickeliferous  iron  in 
the  original  meteorites.  Chemical  Abstracts. 

Meteoric  Nickel-Iron  and  the  Polymorphism  of  Carbon- 
Iron.  Gr.  Tammann  ( Nachr .  Ges.  Wiss.  Gottingen ,  1918, 
258 — 266;  from  Ghem .  Zentr.}  1919,  i,  806 — -807). — According  to 
Osmond  and  Cortaud  (A.,  1904,  ii,  135),  tsenite  is  to  be  regarded 
as  a  particular  phase,  since  it  is  sharply  separated  from  kamacite, 
particularly  after  being  etched.  Tire  author,  however,  is  more 
inclined  to*  regard  it  as  a  deposit  in  kamacite  rather  than  to  con¬ 
sider  that  the  substances  represent  two  phases  in  equilibrium  with 
one  another.  According  to  the  recent  experiences  on  the  reaction 
limits  of  chemical  agents  on  mixed  crystals,  two  portions  of  a  con¬ 
glomerate  which  show  widely  differing  behaviour  towards  reagents 
are  not  necessarily  to  be  regarded  as  distinct  phases.  The  deter¬ 
mination  of  limits  of  action  in  technical  nickel-iron  is  rendered 
impossible  by  the  presence  of  oxygen.  It  appears  questionable 
whether  tsenite  itself  is  homogeneous.  If  the  latter  is  not  regarded 
as  a  separate  phase,  there  is  no  difficulty  in  interpreting  the  meteoric 
structure  on  the  basis  of  the  known  equilibrium  diagrams  of  nickel 
steels,  and  the  meteoric  structure  may  be  assumed  to  be  due  to  the 
crystallisation  of  the  respective  molten  masses.  In  this  case  there 
must  not  be  expected  the  normal,  stable  distribution  of  the  nickel 
and  iron  atoms,  such  as  occurs  in  the  space  lattice  of  technically 
homogenised  nickel  irons,  but  a  different,  unstable  arrangement. 
The  structure  of  meteoric  iron  shows  the  manner  in  which  the  distri¬ 
bution  of  both  kinds  of  atoms  in  kamacite  differs  from  the  normal. 
The  atoms  of  the  meteorite,  like  those  of  technical  nickel-iron,  prob¬ 
ably  occupy  the  points  of  a  14-point  space  lattice,  the  element  of 
which  is  the  cube  with  atoms  at  the  corners  and  in  the  middle  of 
the  sides ;  the  latter  occupy  the  corners  of  an  inscribed  octahedron. 
The  difference  between  kamacite  and  technical  nickel— iron  may  be 
explained  by  assuming  that,  in  the  former,  the  lattice  perpendicu¬ 
lars  parallel  to  the  edges  of  the  octahedron  are  occupied  by  an 
abnormal  number  of  nickel  atoms.  It  is  admitted  that  a  form 
which  is  unstable  when  heated  may  be  permanent  when  it  has 
separated  from  the  molten  state.  According  to  the  author,  there¬ 
fore,  kamacite  is  a  mixed  crystal  in  which  the  distribution  of  the 
nickel  and  iron  atoms  is  not  normal,  but  of  lower  symmetry,  similar 
to  the  mixed  crystals  with  double  refraction.  The  tenite  leaflets 
are  layers  orientated  on  the  octahedral  planes,  whilst  plessite 
represents  portions  richer  in  layers.  Unstable  forms,  which  are 
probably  to  be  regarded  as  space  lattice  isomerides,  are  also  found 
in  carbon  steels.  H.  W. 

Monoclinic  Double  Selenates  of  the  Cobalt  Group. 

A.  E.  H.  Tutton  (Proc.  Boy .  Soc.,  1919,  [A],  96,  156 — 184). 
— Continuing  the  crystallographic  investigation  of  the  salts 
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of  the  series  Ii2J\4(Se04)2,6 Jd.20,  the  author  now  reports  the 
results  of  the  examination  of  the  four  salts  in  which  M  is  cobalt 
and  K  is  potassium,  rubidium,  caesium,  and  ammonium.  As  in  the 
case  of  the  corresponding  double  ferrous  selenates  (tins  vol.,  ii,  346;, 
all  four  salts  crystallise  m  the  holohedral  class  of  the  monociinic 
system  and  are  lsomorphous  with  the  other  members  of  the  series. 
The  relations  between  the  four  salts  correspond  exactly  with  those 
found  in  the  case  of  the  salts  of  the  ferrous  group. 

Potassium  cobalt  seienate,  K2<Jo(Se04)2,6jd20,  a:b:c  =  0*7522: 
1:0*5062,  /3  =  104Q17/,  Df  2*530,  M.V/208'6. 

Rubidium  cobalt  seienate,  Rb2Co(Se04)2,6H20,  a  \  b  :  c  =  0'7427  : 
1:0*5010,  j3  =  105°14/,  Df  2*837,  M.V.  218*49. 

Caesium  cobalt  seienate,  Cs2Co(Se04)2,6H20,  a :  b  :  c  =  0*7310  : 1 : 
0-4989,  j3  =  106°18/,  Df  3*094,  M.V.  230*73. 

Ammonium  cobalt  seienate,  (NH4)gCo(Se04)2,6H20,  a:b:c  — 

0-7449:1:0*5031,  0  =  106°23',  Df  2*228,  M.V.  218*1. 

Comparing  the  molecular  volumes  of  analogous  double  sulphates 
and  selenates  of  the  different  groups  which  have  been  investigated, 
it  is  seen  that  the  replacement  of  one  atom  of  sulphur  by  one  of 
selenium  increases  the  molecular  volume  by  a  quantity  varying  only 
between  the  limits  6*0  to  6*8  units.  In  the  simple  alkali  sulphates 
and  selenates  the  increase  is  6*5  to  6*8  units  per  atom  substituted. 
The  optical  constants  of  the  salts  have  been  accurately  determined. 

E.  H.  R. 

Action  of  Oxygen  on  the  Precipitation  of  Metals  from 
Cyanide  Solutions.  Oliver  T.  Watts  {( Jhem .  Met .  Eng.,  1918, 
1^,  652 — 653;  from  Chem .  Ztentr.,  1919,  i,  811). — According  to 
Crowe  (Chem.  Met .  Eng.>  1918,  19,  283),  the  precipitation  of  gold 
is  caused  by  hydrogen  liberated  by  the  zinc,  so  that  removal  of  di&- 
solved  air  ironi  the  cyanide  solution  acts  favourably,  since  it  pre¬ 
vents  the  loss  of  reducing  agent  by  oxidation.  The  author,  on  the 
other  hand,  is  of  opinion  that  the  gold  is  directly  precipitated  from 
its  solutions  by  zinc  in  the  same  manner  as  is  copper  from  copper 
sulphate  solution.  The  solution  of  zinc  in  sodium  cyanide  only 
differs  from  its  solution  in  copper  sulphate  in  that  hydrogen  is 
liberated  in  place  of  copper.  The  presence  of  oxygen  is  necessary 
for  the  rapid  solution  of  zinc  or  other  metals  in  cyanide  solutions, 
whilst  it  has  no  influence  on  the  solution  of  zinc  in  copper  sulphate. 
Two  simultaneous  actions  occur  when  zinc  is  placed  in  a  dilute 
solution  of  cyanide  containing  gold.  A  portion  of  the  zinc  is 
dissolved  by  the  double  cyanide  with  precipitation  of  gold,  whilst 
another  portion  is  dissolved  by  the  sodium  cyanide  with  evolution 
of  hydrogen;  only  the  former  action  is  useful  in  the  separation  of 
gold.  Eor  every  gram  of  hydrogen  evolved,  32*5  grams  of  zinc  are 
dissolved  without  precipitation  of  gold,  whilst,  also,  the  excess  of 
cyanide  with  which  the  zinc  reacts  is  not  profitably  utilised.  This 
undesired  solution  of  zinc  is  limited  by  the  content  of  oxygen  or 
air,  which  oxidises  the  polarising  deposit  of  hydrogen.  Not  only 
does  dissolved  air  cause  a  loss  of  zinc,  but  it  also  diminishes  the 
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yield  by  expediting  the  resolution  of  the  precipitated  gold  in  the 
same  manner  as  it  promotes  the  solution  of  metals  in  the  treatment 
of  ores  with  cyanide  solutions.  H.  W. 
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Theory  of  Magmatic  Mineral-forming  Agents.  Johann 

Jakob  ( Zeitsch .  anorg.  Chem.,  1919, 106,  229 — 267). — An  important 
part  in  mineral  and  rock  formation  has  undoubtedly  been  played 
by  the  gaseous  and  more  or  less  easily  volatile  substances  present  in 
the  magma.  Among  these  mineral-forming  agents  water  is  by  far 
the  most  important;  other  agents  discussed  include  hydrogen  sul¬ 
phide,  hydrogen  fluoride,  the  oxides  of  carbon,  sulphur  dioxide, 
titanium  dioxide,  and  a  number  of  the  less  common  metallic  and 
non-metallic  oxides.  A  precise  definition  of  a  mineral-forming 
agent  cannot  be  given,  but  it  must  possess  the  property  of  forming 
additive  compounds  with  other  substances  present  in  the  fluid 
magma.  These  compounds  are  supposed  to  be  of  the  co-ordinated 
type  and  generally  to  form  mobile,  complex  ions.  Through  the 
interaction  of  these  complex  ions  in  the  magma  the  different 
minerals  are  formed.  For  the  purpose  of  discussion,  the  magma  is 
considered  as  a  highly  concentrated  solution  of  the  other  constitu¬ 
ents  in  the  mineral-forming  agent ;  for  example,  in  the  case  of 
water,  as  an  aqueous  solution.  Hydrated  forms  of  the  different 
oxides  present  are  probably  produced,  in  which  the  elements  can  be 
supposed  to  exert  the  maximum  co-ordinating  power,  with  forma¬ 
tion  of  such  compounds  as  [(H90)9Si(0H*0H)JH4  and 

[Mg(OH);(OH2)4]. 

At  the  high  temperature  of  the  magma,  water  is  comparatively 
highly  dissociated,  and  the  hydrogen  and  hydroxyl  ions  combine 
with  the  hydrated  compounds  to  form  complex  hydrated  ions, 
through  the  interaction  of  which  the  different  minerals  are  formed. 
New  formulse  of  the  co-ordinated  type  are  suggested  for  some  of  the 
complex  silicates.  The  same  ideas  are  applied  to  the  discussion  of 
rock  metamorphosis.  E.  H.  R. 

Chemistry  of  Coal.  I.  Action  of  Pyridine  on  the  Coal 
Substance.  William  A.  Bone  and  Reginald  J.  Sarjant 
( Proc .  Boy.  Soc 1919,  [A],  96,  119 — 136). — Experiments  on  the 
solvent  action  of  pyridine  on  coal  have  shown  that  the  presence  of 
oxygen  has  an  important  retarding  action,  varying  with  the  nature 
of  the  coal,  on  the  extraction  process.  This  is  due  to  the  oxidation 
of  the  coal  substance  which  may  occur  before  or  during  the  extrac¬ 
tion.  Previous  oxygenation  of  the  coal  renders  it  much  less  suscep¬ 
tible  to  the  solvent  action  of  pyridine.  The  presence  of  water  in  the 
pyridine  also  has  a  retarding  influence.  To  obtain  concordant  results 
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it  is  therefore  necessary  to  exclude  air,  to  use  carefully  dried  and 
purified  pyridine,  and  in  addition  to  grind  the  coal  to  a  standard 
mesh  and  to  have  a  standard  form  of  extraction  apparatus.  Such 
an  apparatus  is  described  in  the  present  paper.  The  picolines 
extract  about  the  same  amount  as  pyridine,  but,  owing  to  their 
greater  instability,  they  are  less  suitable  as  solvents.  When  the  pyr¬ 
idine  extract,  which  may  amount  to  more  than  30%  by  weight  of  the 
original  coal,  is  again  extracted  with  chloroform  about  50%  is  dis¬ 
solved.  According  to  Clarke  and  Wheeler  (T.,  1913,  103,  1704), 
the  chloroform  effects  a  complete  separation  of  the  resinic  from  the 
cellulosic  constituents  of  the  coal,  but  the  analysis  of  the  pyridine- 
chloroform  extract  does  not  warrant  the  view  that  it  represents  even 
an  approximately  pure  coal  resin.  [See  also  J.  Soc.  Chem.  Ind., 
1919,  October.]  E.  TI.  R. 

Relations  between  Tridymite  and  Cristobalite.  0.  N. 

Fenner  (J.  Soc.  Glass  Tech .,  1919,  3,  116 — 125).- — The  author  dis¬ 
putes  the  conclusion  of  Rees  (J.  Soc.  Glass  Tech.,  1918,  2,  253), 
Scott  (ibid.,  1918,  2,  Abs.  169),  and  Le  Chatelier  (A.,  1917,  ii,  97) 
that  tridymite  is  more  stable  than  cristobalite  at  temperatures 
above  1480°.  lie  cites  numerous  experiments  to  the  contrary,  and 
states  that  in  the  course  of  a  long  series  of  experiments,  no  obvious 
loophole  was  left  by  which  it  was  possible  to  escape  the  conclusions 
regarding  the  stability  relations  which  have  been  drawn.  At 
temperatures  above  1470  +  10°,  quartz,  tridymite,  and  amorphous 
silica  have  repeatedly  and  unequivocally  been  converted  into  cris¬ 
tobalite;  between  1470  ±10°  and  870  +  10°,  quartz,  cristobalite,  and 
amorphous  silica  have  similarly  been  converted  into  tridymite;  and 
below  870  +  10°  tridymite,  cristobalite,  and  amorphous  silica  have 
been  converted  into  quartz.  These  relations  have  been  confirmed 
again  and  again.  Moreover,  recent  work  by  Ferguson  and  Merwin 
(A.,  1918,  ii,  362)  has  indicated  that  the  melting  point  of  tridymite 
is  considerably  lower  than  that  of  cristobalite.  It  follows  necessarily 
from  this  observation  that  cristobalite  is  the  high-temperature 
form.  [See  J.  Soc.  Chem .  Ind.,  1919,  722a.]  A.  B.  S. 

Composition  of  Bornite.  Austin  F.  Rogers  (Science,  New 
York ,  1915,  [N.S.],  42,  386 — 3 88).- — The  formula  proposed  by 
Kraus  and  Goldsberry  (A.,  1914,  ii,  570;  compare  Allen,  A.,  1916, 
ii,  391)  is  discussed.  Fifty-nine  published  analyses  are  plotted  on 
a  triangular  diagram ;  they  all  fall  near  the  line  CuFeS2  to  Cu2S, 
with  the  greatest  cluster  near  Cu5FeS4,  and  lower  and  upper  limits 
near  Cu3FeS3  and  Cu3oFe2S9.  The  most  probable  explanation  of 
the  variations  in  composition  of  bornite  is  that  of  a  solid  solution 
of  CiioS  in  Cu3FeS3,  the  formula  being  written  as  Cu3FeSs(CuoS%. 

L.  J.  S. 

Scapolite  of  Gem  Quality  from  the  Pegmatites  of 
Madagascar.  A.  Lacroix  (Cornet,  rend.,  1919,  169,  261 — 264). — 
Transparent,  yellow  scapolite  occurs  as  corroded  and  striated  square 
prisms  several  cm.  in  length,  together  with  beryl,  euxenite,  and 
monazite,  in  a  potash-pegmatite  at  Tsarasaotra  on  the  Tsibohaina 
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river.  D  2*67.  Optically  uniaxial  and  negative  with  slight  pleo- 
chroism,  coVrt  =1*5698,  =1*5490,  w  —  e  =  0*0208.  It  is  father 

harder  (H  6J)  than  ordinary  scapolite  and  shows  no  cleavage,  the 
fracture  being  conchoidal.  Estimations  of  some  of  the  more  unusual 
constituents  gave  (compare  this  vol.,  ii,  163) : 

CO,.  Cl.  F.  SO;i.  SrO.  FeO.  Fe,03. 

2*52—2*71  1*59  0*37  nil  0*09  0*90  0*1 1 

Cut  stones  resemble  certain  beryls  in  appearance  and  in  some  of 
their  characters ;  there  is,  however,  a  marked  difference  in  the 
strength  of  the  double  refraction  and  in  the  hardness.  L.  J.  S. 
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Analytical  Chemistry. 


Normal  Temperature  for  the  Standardisation  of 
Chemical  Apparatus,  etc.  Walter  Block  ( Chem .  Zeit.,  1919, 
43,  477 — 479). — The  author  discusses  the  subject  regarding  the 
temperature  at  which  laboratory  apparatus  should  be  standardised, 
and  considers  that  20°  would  be  more  suitable  and  convenient  than 
15°,  a  temperature  now  usually  taken  as  the  normal  in  chemistry 
and  physics.  W.  P.  S. 

Automatic  Apparatus  for  Gas  Analysis.  Olof  Rodhe 

(Svensk.  Kem .  Tidshr .,  1919,  31,  5 — 14).— -The  apparatus  auto¬ 
matically  estimates  and  records  by  means  of  a  kymograph  the 
relative  amounts  of  oxygen,  carbon  dioxide,  carbon  monoxide, 
hydrogen,  methane,  or  other  constituent  in  a  gas.  It  is  constructed 
on  the  principle  of  a  train  of  absorption,  combustion,  and  measur¬ 
ing  units  without  taps.  One  or  more  aggregates  may  be  used 
and  the  flow  of  gas  may  be  shunted  from  one  to  another,  depending 
on  the  constituent  considered  significant  in  the  control  work,  for 
example,  carbon  monoxide  or  hydrogen  in  a  water-gas  plant,  carbon 
dioxide  or  oxygen  in  a  lime  or  cement  kiln,  etc. 

Chemical  Abstracts. 

Gas  Burette.  Paul  Nicolardot  and  Gustave  Prevot  (Ann. 
Falsify  1919,  12,  140 — 145). — The  apparatus  consists  of  a 

graduated  tube,  about  2  cm.  in  diameter,  the  upper  part  of  which 
is  widened  out  so  as  to  form  a  cylinder  of  about  6  cm.  in  diameter 
and  having  a  capacity  three  to  four  times  that  of  the  narrow 
tube;  the  wide  portion  of  the  burette  is  also  graduated.  The 
two  ends  of  the  burette  are  provided  with  taps.  The  capacity  of 
the  whole  burette  mav  be  from  200  to  400  c.c.  W.  P.  S. 

Apparatus  for  the  Collection  of  Gases  in  Spring 
Waters,  etc.  O.  Hackl  (Chem.  Z&it 1919,  43,  421 — 422),— 
A  wide-mouthed  bottle  is  closed  with  a  rubber  stopper  through 
which  pass  the  stem  of  a  funnel  and  a  short  length  of  glass  tubing. 
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To  collect  gases  rising  from  a  natural  spring,  the  bottle  is  filled 
by  immersing  it  in  the  water,  then  inverted  so  that  the  bubbles 
of  gas  are  collected  by  the  funnel  and  pass  into  the  bottle,  the 
water  leaving  the  latter  through  the  glass  tube.  When  the  bottle 
is  full  of  gas,  the  stopper  is  removed  while  the  bottle  is  still 
immersed  in  the  water,  and  another  stopper  carrying  two  tubes 
is  inserted ;  the  outer  ends  of  these  tubes  are  closed  by  short  lengths 
of  rubber  tubing  carrying  pinch-cocks.  The  gases  are  transferred 
to  a  Hempel  apparatus  by  means  of  these  tubes.  A  Bunsen  collect¬ 
ing  tube  may  also  be  used  for  the  purpose,  the  end  being  closed 
with  a  rubber  stopper  carrying  a  funnel  and  side-tube;  the  stem 
of  the  funnel  is  provided  with  a  length  of  rubber  and  glass  tubing 
which  extends  below  a  constriction  in  the  collecting  tube  just 
below  the  stopper,  W.  P.  S. 

The  Boiling  Point  as  a  Criterion  of  Purity  and  a  New 
Apparatus  for  its  Determination  without  Correction  for  the 
Thermometer.  Theodor  Paul  and  Karl  Schantz  (Arch.  Pharm., 
1919,  257,  87 — 129). — The  methods  for  the  determination  of  the 
boiling  point  prescribed  in  the  fifth  edition  of  the  German 
Pharmacopoeia,  when  required  for  purposes  of  identification  and 
as  a  means  of  controlling  purity,  have  been  critically  examined. 
The  latter  method  (distillation  of  a  measured  volume  of  the  liquid 
under  definite  conditions)  only  gives  a  rough  approximation  of  the 
true  b.  p.,  so  that  the  data  recorded  in  the  Pharmacopoeia  do  not 
generally  coincide  with  the  actual  b.  p/s  of  the  respective  liquids 
even  when  these  in  other  respects  satisfy  the  pharmaceutical 
requirements.  Further,  the  influences  of  variation  in  the  baro¬ 
metric  height  and  of  the  projecting  thread  of  the  thermometer  are 
not  taken  into  consideration. 

The  influence  of  common  impurities  on  the  b.  p/s  of  pharma¬ 
ceutical  preparations  has  been  investigated.  Addition  of  water 
lowers  the  b.  p.  of  ethyl  ether  until  it  is  present  to  the  extent  of 
1‘3%,  after  which  no  further  depression  occurs;  ethyl  alcohol,  on 
the  other  hand,  raises  the  b.  p.  of  ethyl  ether,  and  a  specimen  of 
the  latter  containing  1*15%  of  ethyl  alcohol  and  1*8%  of  water 
(by  weight)  has  the  same  b.  p.  as  pure  ethyl  ether.  The  depression 
of  the  b.  p.  of  chloroform  by  addition  of  ethyl  alcohol  has  been 
further  studied ;  water  produces  a  similar  effect,  but  the  quanti¬ 
tative  relationships  could  not  be  studied  by  reason  of  peculiar 
condensation  phenomena.  The  b.  p.  of  ethyl  bromide  is  depressed 
by  the  presence  of  ethyl  alcohol  or  water,  the  effect  of  which  when 
simultaneously  present  is  additive.  The  presence  of  benzoic  acid 
elevates  the  b.  p.  of  benzaldehyde. 

The  boiling  points  for  different  barometric  pressures,  calculated 
according  to  the  formula  t  =  ffl  —  (£0  +  273)  .  r  .  (760  —  6),  agree  satis¬ 
factorily  with  the  observed  values. 

A  new  apparatus  is  described  which  allows  the  determination  of 
the  boiling  point  of  a  liauid  at  constant  composition  and  during 
fractional  distillation.  The  vessel  consists  of  a  stout- walled  test- 
tube  about  18  cm.  high  and  20  mm.  internal  diameter  which  con- 
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tains  a  layer,  3  cm.  high,  of  beads.  So  much  liquid  (about  15  c.c.) 
is  used  that  its  surface  is  about  3*5  cm.  above  the  beads.  A 
column  is  attached  to  the  test-tube  consisting  of  a  vapour  tube 
(23  cm.  x  11  mm.)  which  is  surrounded  by  a  vapour  jacket 
(20 — 22  cm.  x  20  mm.),  in  which  the  thermometer  is  supported. 
The  jacket  and  tube  are  sealed  together  about  14  cm.  above  the 
lower  end  of  the  tube.  Immediately  above  the  junction,  a  side- 
tube,  which  can  be  connected  with  a  condenser,  and  a  small  bent 
tube,  which  is  also  sealed  in  to  the  lower  portion  of  the  vapour 
jacket  and  permits  the  condensed  liquid  to  return  to  the  still,  are 
attached.  The  vessel  is  placed  in  the  middle  of  an  asbestos  sheet 
in  which  a  hole,  2  cm.  in  diameter,  has  been  cut,  the  opening  being 
closed  from  below  by  copper  gauze.  The  asbestos  sheet  must  be 
sufficiently  large  to  prevent  the  radiant  heat  from  the  burner 
from  affecting  the  thermometer.  For  liquids  which  boil  above 
100°,  it  is  advisable  to  protect  the  boiling  tube  with  an  air-jacket. 
The  thermometer  is  inserted  in  such  a  manner  that  the  thread  is 
completely  surrounded  by  the  vapour.  The  height  of  the  flame  is 
so  adjusted  that  the  liquid  just  boils  vigorously.  The  b.  p.  is  read 
when  the  thermometer  does  not  show  a  variation  greater  than 
one-tenth  of  a  degree  during  three  minutes.  By  rotating  the 
condenser  through  180°,  the  apparatus  may  be  used  either  for 
refluxing  or  for  distillation.  H.  W. 

Substitute  for  Hydrogen  Sulphide  Water.  Bayer  (Pharm. 

Post,  1918,  354;  Schweiz .  Apoth.  Ztg 1919,  57,  140). — Ten 
grams  of  sodium  sulphide  are  dissolved  in  50  c.c.  of  water +  50  c.c. 
of  glycerol.  N o  special  apparatus  is  required. 

Chemical  Abstracts. 

Stabilising  Normal  Alkali  Solution.  Winkler  {Pharm. 
Post ,  1918,  354;  Schweiz .  Apoth.  Ztg.,  1919,  57,  140). — The 
absorption  of  carbon  dioxide  by  A-alkali  may  be  reduced  to  a 
minimum  by  replacing  30%  of  the  water  used  by  30%  of  glycerol. 
This  also  prevents  the  sticking  of  glass  stoppers. 

Chemical  Abstracts. 

Conditions  for  Obtaining  Pure  Sodium  Carbonate 
for  Standardising  Acid  and  Applicability  of  Crystallised 
Oxalic  Acid  in  place  of  the  Anhydrous  Acid  as  a  Titration 
Standard.  Hermann  Kunz-Krause  and  Rudolf  Richter  {Arch. 
Pharm. ,  1917,  255,  540 — 549). — If  stirred  with  a  platinum  wire, 
sodium  hydrogen  carbonate  is  converted  quantitatively  into  sodium 
carbonate  at  250°.  Microcrystalline  oxalic  acid  ( 4-  2H20)  may 
be  used  for  the  direct  preparation  of  standard  acid;  its  solutions 
keep  their  titre  if  protected  from  the  light.  [See  J .  Soc.  Chem. 
Ind .,  1919,  October.]  T.  H.  P. 

Liquid  Ammonia-Sodium  Method  for  [Estimating 
Halogens  in  Organic  Compounds,  the  Formation  of  Cyanide 
and  the  Method  of  Removing  [it]  from  the  Solution. 

Charles  William  Clifford  (« J .  Amer.  Chem.  Soc.,  1919,  41, 
1051 — 1060). — This  method  of  estimating  halogens  in  organic  com- 
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pounds,  due  to  Chablay  (A.,  1914,  i,  918),  consists  in  adding  liquid 
ammonia  to  a  small  quantity  of  the  substance  in  a  Dewar  vessel, 
and  then  metallic  sodium  until  a  permanent  blue  colour  is  pro¬ 
duced.  The  halogen  is  thereby  converted  into  the  sodium  haloid. 
The  excess  of  ammonia  is  allowed  to  evaporate,  and  the  excess  of 
sodium  is  removed  by  treatment  with  alcohol.  The  residue  is  dis¬ 
solved  in  water  acidified  with  nitric  acid,  treated  with  excess  of 
standard  silver  nitrate,  and  the  excess  of  silver  titrated  with  sodium 
thiocyanate.  This  reaction  has  been  investigated  as  to  its  trust¬ 
worthiness.  It  is  found  that  in  many  cases  cyanide  is  also  formed, 
and  consequently  the  procedure  as  outlined  above  cannot,  in  many 
cases,  be  carried  out  without  the  possibility  of  error.  On  acidify¬ 
ing,  only  a  portion  of  the  hydrocyanic  acid  which  may  have  been 
formed  is  expelled.  At  best,  the  decomposition  of  silver  cyanide 
and  elimination  of  cyanide  by  boiling  in  diluted  nitric  acid  are 
only  approximately  quantitative.  The  percentage  of  cyanide 
formed  is  not  a  constant  for  each  substance  under  the  conditions 
of  analysis.  Treatment  with  sodium  in  liquid  ammonia  completely 
removes  any  halogen  present  in  organic  compounds,  and  the  result¬ 
ing  haloid  is  separated  quantitatively  from  any  cyanide  present 
by  acidifying  the  solution  with  acetic  acid  and  boiling.  J.  F.  S. 

Adaptation  of  the  Mohr  Volumetric  Method  to  the 
General  Estimation  of  Chlorine.  Lester  Yoder  (J.  Ind. 
Eng.  Chem .,  1919,  11,  755). — The  following  procedure  is  recom¬ 
mended  for  the  estimation  of  chlorine  in  organic  substances.  A 
suitable  quantity  of  the  sample  is  treated  with  5  c.c.  of  30%  calcium 
acetate  solution  and  sufficient  water  to  form  a  moist  mass,  the 
mixture  is  evaporated  to  dryness,  and  incinerated  below  450°. 
The  cooled  residue  is  moistened  with  a  few  c.c.  of  10%  ferric  acetate 
solution,  again  dried,  and  ignited  below  450°.  The  residue  is  dis¬ 
solved  in  water,  the  solution  filtered,  the  filter  washed  with  hot 
water,  the  filtrate  evaporated  to  dryness,  and  this  residue  dis¬ 
solved  in*  a  small  quantity  of  water.  After  the  addition  of  a  few 
drops  of  potassium  chromate  solution,  the  chloride  is  titrated  with 
standardised  silver  nitrate  solution.  The  calcium  acetate  fixes  free 
chlorine,  precipitates  carbonates,  and  neutralises  the  filtrate;  the 
ferric  acetate  precipitates  phosphates,  and  the  excess  is  converted 
into  insoluble  ferric  oxide  during  the  ignition.  W.  P.  S. 

Simplification  of  Kjeldahrs  Method  in  Clinical  Chemistry. 

E.  Pittarelli  (Riv.  crit.  clin.  med 1919;  from  J.  Pharm .  Chim 
1919,  [vii],  20,  32 — 34). — To  estimate  nitrogen  in  urine,  1  c.c.  of 
a  10%  solution  of  the  sample  is  digested  with  2  c.c.  of  sulphuric 
acid  and  one  drop  of  phenol,  a  small  quantity  of  potassium  per¬ 
sulphate  being  added  towards  the  end  of  the  reaction.  The  mix¬ 
ture  is  then  neutralised,  treated  with  10  c.c.  of  a  mixture  of 
three  volumes  of  saturated  sodium  hydrogen  carbonate  solution 
and  one  volume  of  saturated  mercuric  chloride  solution,  the  whole 
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diluted  to  250  e.c.,  and  the  turbidity  compared  with  that  obtained 
with  a  known  quantity  of  ammonia.  W.  P.  S. 

Systematic  Procedure  for  the  Detection  of  Acids  of 
Group  I.  Louis  J.  Curtman  and  David  Hart  ( Chem .  NeivSy 
1919,  119,  25 — 29,  37 — 40). — A  scheme  is  proposed  by  means  of 
which  the  acids  of  group  I  may  be  systematically  detected  and  the 
relative  amounts  approximately  estimated.  The  chief  steps  in 
the  scheme  are  (a)  a  preliminary  precipitation  of  all  the  acids  of 
group  I  with  a  mixture  of  barium  and  calcium  chlorides,  ( b )  treat¬ 
ment  of  the  precipitate  with  hvdrochloric  acid  to  dissolve  all  but 
the  sulphate,  (c)  oxidation  with  hydrogen  peroxide  to  convert 
sulphite  into  sulphate  and  precipitation  of  the  latter  with  barium 
chloride,  ( d )  removal  of  barium  from  the  solution  with  ammonium 
sulphate,  (e)  separation  of  fluoride,  arsenate,  and  phosphate  from 
borate  and  tartrate  in  alkaline  solution  in  the  presence  of  sufficient 
ammonium  salts,  (f)  removal  of  oxalate  and  fluoride  from  arsenate 
and  phosphate  in  an  acetic  acid  solution  containing  an  excess  of 
calcium  ions,  (q)  reduction  of  arsenate  to  arsenite  with  sulphur 
dioxide  and  separation  from  phosphate  by  hydrogen  sulphide  in 
hydrochloric  acid  solution,  (h)  separate  tests  for  carbonates  and 
chromates,  and  (i)  separate  tests  for  the  determination  of  the  state 
of  oxidation  of  the  arsenic.  Very  full  details  of  the  effect  of  the 
various  acids  on  one  another  in  the  several  stages  of  the  separation 
are  given,  and  by  means  of  these  the  method  is  shown  to  be  trust¬ 
worthy.  J.  F.  S. 

Influence  of  Temporary  Hardness  on  the  Estimation  of 
Chlorides  in  Water.  W.  Herbig  ( Zeitsch .  angetv.  Chem.,  1919, 
32,  216). — The  temporary  hardness  of  water  is  without  influence 
on  the  estimation  of  chlorides  by  Mohr’s  method,  and  consequently 
the  procedure  adopted  by  Lombard  (A.,  1913,  ii,  1068)  is  un¬ 
necessary.  W.  P.  S. 

Rapid  Estimation  of  Nitric  Acid.  Lucibn  Mauge  ( L’Ind . 
chimique ,  1918,  8,  255 — 256;  from  Chem .  Zentr .,  1919,  ii,  720). 
— When  nitric  acid  is  added  to  a  solution  of  ferrous  sulphate 
acidified  with  sulphuric  acid,  oxidation  of  a  portion  of  the  salt 
occurs,  accompanied  by  formation  of  nitric  oxide,  which  yields  the 
intensely  brown  additive  compound  with  the  excess  of  ferrous 
sulphate;  on  further  addition  of  nitric  acid,  the  colour  disappears 
as  soon  as  the  ferrous  sulphate  is  completely  oxidised :  6FeS04  -b 
3H2S04-f  2HN03  =  3Fe2(S04)3-b  2NO -b  4H20*  The  discharge  of 
the  colour  is  sufficiently  sharp  for  the  process  to  be  applied  to  the 
volumetric  estimation  of  nitric  acid.  The  solution  of  ferrous 
sulphate  contains  66‘66  grams  FeS04,7IL?0  per  litre,  and  is 
standardised  by  permanganate;  10  e.c.  of  this  solution  are  heated 
with  50  c.c.  of  sulphuric  acid  (60 — 66  Be.)  and  titrated  with  the 
nitric  acid  under  investigation  until  decolorised.  H.  W. 
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Estimation  of  Phosphoric  Acid  as  Magnesium  Pyro¬ 
phosphate.  IX  Balareff  (Zeitsch.  anorg.  Chem 1919,  106r 
268 — 280). — In  the  estimation  of  phosphoric  acid  by  the  double  pre¬ 
cipitation  method,  although  trustworthy  results  are  obtained,  the 
ignited  precipitate  is  not  pure,  but  contains  excess  of  magnesium 
and  too  little  phosphoric  acid  (A.,  1918,  ii,  406).  Neubauer's 
method  for  the  estimation  of  magnesium,  in  which  a  solution  of 
phosphoric  acid  is  added  to  the  magnesium  solution,  gives  high 
results  when  the  ammonia  is  added  quickly  for  the  second  precipi¬ 
tation,  but  when  the  ammonia  is  added  slowly  the  results  approxi¬ 
mate  to  those  obtained  by  Schmitz's  method  (lac.  cit.).  The  use  of 
an  alkali  phosphate  in  place  of  phosphoric  acid  causes  the  results 
to  be  high  on  account  of  the  precipitation  of  alkali  magnesium 
phosphate. 

Further  experiments  on  Schmitz's  method  for  phosphoric  acid 
have  been  made.  In  this  method  excess  of  magnesium  chloride  is 
added  to  the  phosphate  solution,  together  with  a  quantity  of  am¬ 
monium  chloride.  Sufficient  ammonia  is  then  added  to  the  hot 
solution  to  cause  precipitation  as  the  solution  cools.  Although  this 
method  gives  consistent  results  with  widely  varying  conditions  of 
concentration  and  proportions  of  the  reacting  substances,  the  condi¬ 
tions  for  obtaining  a  pure  precipitate  of  magnesium  ammonium 
phosphate  are  very  circumscribed.  More  concentrated  solutions 
give  purer  products,  and  the  purity  is  increased  by  diminishing  as 
far  as  possible  the  quantity  of  ammonia  used.  High  results  are 
obtained  if  too  little  ammonium  chloride  is  used  and  the  solution 
is  not  stirred  during  the  precipitation  of  the  magnesium  ammonium 
phosphate. 

With  regard  to  the  nature  of  the  impurity  accompanying  the  pre¬ 
cipitate,  the  conditions  favouring  an  impure  precipitate  are  those 
which  would  be  expected  to  favour  the  formation  of  the  compounds 
Mg[(NH4)2P04]2  and  Mg3(P04)r>.  The  former  salt,  however,  should 
give,  on  ignition,  magnesium  metaphosphate,  insoluble  in  hydro¬ 
chloric  acid,  but  it  is  found  that  the  precipitate  obtained  by 
Schmitz's  method  is  completely  soluble,  although  precipitates 
formed  in  the  cold  contain  much  meta phosphate  (A.,  1918,  ii,  332). 
Possibly  a  second  form  of  metaphosphate  exists,  soluble  in  hydro¬ 
chloric  acid,  or  it  may  be  that  other  complex  compounds  are  pre¬ 
cipitated  instead  of  the  above  diphosphate.  There  are  grounds  for 
supposing  that  magnesium  ammonium  phosphate  when  ignited 
undergoes  secondary  decompositions  which  have  a  connexion  with 
the  incandescence  and  blackening  which  sometimes  occur  on  igni¬ 
tion  (compare  A.,  1917,  ii,  90).  All  experiments  on  this  pheno¬ 
menon  appear  to  have  been  made  with  samples  of  magnesium 
ammonium  phosphate  of  doubtful  purity,  and  it  is  impossible  yet 
to  come  to  any  satisfactory  conclusions.  E.  H.  R. 

Modified  Method  of  Estimating  Arsenic  as  Ammonium 
Magnesium  Arsenate.  O.  Bailly  (  J.  Pharm.  Chim 1919,  [vii], 
20,  55 — 58). — The  ammonium  magnesium  arsenate  precipitate, 
obtained  in  the  usual  way,  is  washed  with  dilute  ammonia,  then 
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with  alcohol  to  remove  free  ammonia,  and  titrated  with  Nj 2-acid, 
using  methyl-orange  as  indicator.  Each  c.c.  of  N  j  2-acid  is  equiva¬ 
lent  to  0*01875  gram  of  arsenic.  W.  P.  S. 

Iodometric  Estimation  of  Arsenic  Acid.  I.  M.  Kolthoff 

( Pharm .  Weekblad,  1919,  56,  1322 — 1326). — The  reaction  As205  + 
4HI  —  As203+  2Io  -f  2HoO  proceeds  from  left  to  right  only  in 
strongly  acid  solution.  Accurate  titration  results  are  obtained  for 
arsenate  concentrations  of  N  /  5  to  Nf  10  with  a  minimum  con¬ 
centration  of  hydrochloric  acid  of  4 N  in  the  mixture.  For  more 
dilute  arsenate  solutions  (A/ 50),  a  minimum  hydrochloric  acid 
concentration  of  4*5 A  is  required.  After  addition  of  the  iodide 
and  the  acid  to  the  arsenate  solution,  five  minutes  must  elapse 
before  titration  with  thiosulphate. 

Molybdate,  tungstate,  vanadate,  manganous,  ferrous,  uranyl, 
and  chromic  ions  appear  to  have  no  catalytic  effect  on  the  reaction. 

W.  S.  M. 

Estimation  of  Free  Alkali  or  Alkali  Carbonate  Alone  or 
in  the  Presence  of  Alkali  Hypochlorite.  W.  Mestrbzat 
(J.  Pharm .  Chim 1919,  [vii],  20,  9—14.  Compare  this  vol., 
ii,  79). — Alkali  hypochlorite  solution,  containing  no  free  alkali 
hydroxide  or  carbonate,  is  neutral  towards  reagents  after  the  hypo- 
chloride  has  been  decomposed  by  thiosulphate.  Free  alkali  or  alkali 
carbonate  in  such  solution  can,  therefore,  be  titrated;  alkali  car¬ 
bonates,  in  the  cold  and  in  concentration  not  exceeding  A/ 80,  are 
alkaline  towards  phenolphthalein,  but  the  alkalinity  disappears 
when  the  titration  has  proceeded  to  the  formation  of  alkali 
hydrogen  carbonate.  W.  P.  S. 

Estimation  of  Free  Alkali  Hydroxide  and  Carbonate  in 
Alkali  Hypochlorite  Solution.  Philibert  (J.  Pharm.  Chim., 

1919,  [vii],  20,  52 — 55.  Compare  this  vol.,  ii,  79). — A  reply  to 
Mestrezat  (preceding  abstract).  The  author  maintains  the  trust¬ 
worthiness  of  the  iodo-acidimetric  method.  W.  P.  S. 

Estimation  of  Very  Small  Amounts  of  Calcium, 
Magnesium,  and  Phosphorus  in  Animal  Substances.  L. 

Dienes  ( Biochem .  Zeitsch .,  1919,  95,  131 — 145). — The  methods 
described  are  essentially  those  usually  employed,  namely,  the  esti¬ 
mation  of  calcium  as  oxalate  by  titration  with  permanganate,  the 
estimation  of  magnesium  by  the  determination  of  the  phosphorus 
present  in  the  precipitated  magnesium  ammonium  phosphate,  and 
the  estimation  of  phosphorus  by  titration  of  the  precipitated  am¬ 
monium  phosphomolybdate  with  standard  alkali.  The  technique 
of  the  methods  has  been  suitably  modified  for  the  manipulation  of 
very  small  quantities.  J.  C.  D. 

Estimation  of  Zinc  and  Calcium  in  the  Presence  of  Lead. 

Ernest  Nyman  ( Chem .  News,  1919,  119,  75 — 76). — 'Zinc  and  cal¬ 
cium  may  be  estimated  in  the  presence  of  lead,  in  such  mixtures 
as  are  frequently  found  in  pigments,  by  the  following  method.  An 
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acid  solution  of  the  salts  is  treated  with  ammonia  until  strongly 
alkaline  and  then  acidified  with  acetic  acid.  Should  a  precipitate 
be  formed  it  is  dissolved  by  the  addition  of  a  few  grams  of  am¬ 
monium  acetate.  When  a  clear  solution  is  obtained  the  solution  is 
made  slightly  alkaline  with  ammonia  and  titrated  at  70 — 80°  with 
standard  potassium  ferrocyanide  solution,  using  an  acid  solution 
of  uranyl  acetate  as  external  indicator.  In  this  way  the  zinc  may 
be  accurately  estimated.  To  estimate  the  calcium  a  faintly  alkaline 
solution  is  prepared  as  described  above,  and  the  calcium  precipi¬ 
tated  by  the  addition  of  an  excess  of  ammonium  oxalate.  J.  F.  8. 

Alkalimetric  Estimation  of  Small  Amounts  of  Magnesium . 

P.  L.  Hibbard  (J.  Ind.  Eng.  Ckem .,  1919,  11,  753 — 754). — A 
method  described  previously  by  Bruckmiller  (A.,  1917,  ii,  271)  for 
the  titration  of  ammonium  magnesium  phosphate  is  modified  by  the 
author  in  order  to  render  it  applicable  to  the  estimation  of  small 
amounts  of  magnesium  (5  mg.,  or  less)  such  as  are  found  in  soil 
extracts.  The  principal  modifications  introduced  are  the  use  of  a 
Gooch  crucible  for  filtration,  whereby  the  precipitate  may  be  washed 
with  the  least  possible  quantity  of  solution,  washing  the  precipitate 
with  alcohol  and  th^n  with  a  cold  saturated  ammonium  magnesium 
phosphate  solution,  and  the  use  of  methyl-red  as  indicator  in  the 
titration.  W.  P.  S. 

A  Colour  Reaction  which  may  be  Used  for  the 
Detection  of  Mercury  in  Mercury  Compounds.  Arthur 
Aeelmann  ( Pharm .  Zentr.-h .,  1919,  60,  247 — 248). — The  following 
reaction  is  given  by  mercury  salts  and  even  by  organic  mercury 
compounds  in  which  the  mercury  does  not  react  with  hydrogen 
sulphide.  A  solution  or  suspension  of  the  mercury  compound  is 
treated  with  a  drop  of  dilute  nitric  acid  and  a  moderate  quantity 
of  ferrous  sulphate  solution,  and  concentrated  sulphuric  acid  is 
added  so  as  to  form  a  layer  under  the  mixture;  a  reddish-violet  ring 
is  formed  at  once  at  the  junction  of  the  two  liquids.  After  some 
time  the  usual  brown  ring  (nitric  acid  reaction)  appears  above  the 
violet  ring.  W.  P.  S. 

Volumetric  Estimation  of  Mercury  Salts  and  the 
Estimation  of  Mercury  in  Mercury  Chloride  Compresses. 

F.  TTtz  (Pharm.  Zentr.-h .,  1919,  60,  301- — 302). — A  method 
described  recently  by  Adanti  (A.,  1916,  ii,  579)  was  proposed 
originally  by  Rupp  (A.,  1905,  ii,  484;  1906,  ii.  902),  and  applied 
by  Utz  (A.,  1907,  ii,  400).  W.  P.  S. 

Estimation  of  Iron  in  Iron  Ores  by  means  of  Per¬ 
manganate.  L.  Brandt  (Chem.  Zeit .,  1919,  43,  394 — 397). — 
The  influence  of  colloidal  silica  on  the  titration  of  ferrous  salts 
with  permanganate  (compare  Schwartz  and  Rolfes,  this  vol.,  ii,  170) 
in  hydrochloric  acid  solution  is  not  due  to  its  inhibiting  action  on 
the  reaction  between  hydrochloric  acid  and  permanganate,  since  the 
same  effect  is  noticed  in  sulphuric  acid  solutions.  The  decreased 
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amount  of  permanganate  required  for  the  titration  in  the  presence 
of  colloidal  silica  appears  to  be  due  to  dissolved  and  atmospheric 
oxygen,  the  silica  acting  as  a  catalyst  in  the  oxygen-ferrous  salt- 
permanganate  reaction.  Silica  has  no  influence  on  the  reaction 
between  oxygen  and  ferrous  salts  in  the  absence  of  permanganate. 

W.  P.  S. 

Analysis  of  Steel.  A.  Travers  {Ann.  Ghim 1919,  [ix],  11, 
17 — 128.  Compare  this  vol.,  ii,  81,  300). — An  exhaustive  resume 
of  methods  for  the  estimation  of  the  usual  constituents  of  steels; 
the  original  should  be  consulted  for  the  many  methods  which  are 
given  in  detail.  [See,  further,  J.  Soc.  Chem.  Ind .,  724a.] 

W.  P.  S. 

Estimation  of  Iron,  Zinc,  Copper,  and  Aluminium  in 
Aluminium  Alloys.  Paul  Holmsen  ( Tidskr .  Kemi.  Farm.  Ter., 
1919,  16,  62 — 63). — The  separation  of  copper,  iron,  aluminium,  and 
zinc  is  effected  by  treating  the  sample  with  30%  sodium  hydroxide 
solution,  using  50  c.c.  for  a  3-gram  sample.  When  the  aluminium 
and  zinc  are  in  solution,  water  is  added,  and  the  residue  of  iron 
and  copper  removed  by  filtration.  Aluminium  is  separated  from 
zinc  and  iron  from  copper  by  adding  ammonia  to  the  acid  solu¬ 
tions  of  these  two  pairs,  and  the  four  metals  are  estimated  by  well- 
known  methods.  Chemical  Abstracts. 

Electrolytic  Estimation  of  Nickel  and  Cobalt.  Motooki 
Matsui  and  Tadasu  Nakazawa  {J .  Tokyo  Chem.  Soc.,  1919,  40, 
339 — 349).— Nickel  and  cobalt  can  be  precipitated  quantitatively 
from  their  dimethylglyoxime  salts  by  electrolysis.  The  following 
modification  is  therefore  substituted  for  the  usual  method.  To  the 
mixture  of  nickel  and  cobalt,  sodium  acetate  and  an  excess  of 
dimethylglyoxime  (0*2  gram)  are  added  until  the  precipitation  of 
nickel  is  complete.  The  precipitate  is  washed,  dissolved  in  sodium 
hydroxide  (4*8  grams),  and  estimated  by  electrolysis.  To  the 
filtrate  is  added  sodium  hydroxide,  and  the  cobalt  estimated 
similarly.  When  the  amount  of  nickel  exceeds  0*058  gram  in 
100  c.c.,  an  addition  at  the  positive  pole  of  a  few  drops  of  a 
mixture  containing  5  c.c.  of  glycerol,  45  c.c.  of  alcohol,  and 
50  c.c.  of  water  is  necessary  in  order  to  prevent  deposition  of 
the  oxide  at  the  pole.  When  cobalt  is  present  in  a  high  concen¬ 
tration,  the  similar  oxide  deposit  can  be  prevented  if  aqueous 
ammonia  (50  c.c.)  containing  2  grams  of  ammonium  sulphate,  to 
increase  the  conductivity,  is  substituted  for  sodium  hydroxide. 
From  a  mixture  containing  0-0102  gram  of  nickel  and  0*1836  gram 
of  cobalt  made  up  to  100  c.c.,  using  3‘2  volts  for  nickel,  3*8  volts 
for  cobalt,  with  one  ampere  current,  were  obtained  0*0100  gram  of 
nickel  after  2*5  hours  and  0*1834  gram  of  cobalt  after  3*3  hours  at 
the  ordinary  temperature.  The  temperature  should  always  be  kept 
under  50°,  otherwise  the  positive  pole  will  be  coated  with  the  oxide. 
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Analysis  of  Alloys  of  Tin.  Archibald  Craig  (/.  hid ,  Eng. 
Chem.y  1919,  11,  750 — 753).— A  discussion  of  the  conditions 
giving  the  most  trustworthy  results  in  the  analysis  of  tin  alloys 
by  the  nitric  acid  separation  method;  the  processes  for  the  various 
separations  and  purification  of  the  precipitates,  etc.,  are  given  in 
detail.  W.  P.  S. 

Separation  of  Tin,  Antimony,  and  Arsenic  by  Plato’s 
Method.  Willy  Hartmann  ( Z attach .  anal.  Chem .,  i 9 1 9,  58, 
148 — 156). — 'Modifications  of  this  method  (A.,  1910,  ii,  903)  are 
described.  After  antimony  and  arsenic  have  been  distilled,  as  in 
the  original  method,  the  residue  is  treated  with  a  mixture  of 
hydrobromic  and  hydrochloric  acids,  and  the  tin  distilled  at  130° 
to  140°  in  a  current  of  carbon  dioxide.  Arsenic  is  separated  by 
treating  the  distillate,  in  the  cold,  with  hydrogen  sulphide;  the 
arsenic  trisulphide  is  collected  on  a  filter,  and  the  antimony  is 
also  precipitated  as  sulphide  after  the  filtrate  has  been  neutralised 
with  ammonia.  W.  P.  S. 


Estimation  of  Cerium  in  the  Presence  of  other  Rare 
Earths  by  Precipitation  as  Ceric  lodate.  Paul  H.  M.-P. 
Brinton  and  C.  James  (/.  Amer.  Chem .  Soc.y  1919,  41, 
1080 — 1085). — Solutions  containing  rare  earth  nitrates  (thorium 
having  been  removed)  may  be  quantitatively  analysed  for  cerium 
as  follows :  the  solution  is  treated  with  half  its  volume  of  nitric 
acid;  the  whole  solution  at  this  stage  should  not  be  more  than 
75  c.c.,  and  the  amount  of  cerium  oxide  should  not  exceed  0*15 
gram;  0  5  gram  of  potassium  bromate  is  added,  and  when  it  has 
dissolved  ten  to  fifteen  times  the  theoretical  quantity  of  potassium, 
iodate  is  added  in  nitric  acid  solution  (100  grams  iodate,  333  grams 
acid)  with  constant  stirring.  The  ceric  iodate  is  allowed  to  settle 
and  filtered  on  a  paper  of  close  texture.  After  draining,  the  pre¬ 
cipitate  is  washed  back  into  the  beaker  by  means  of  a  solution 
containing  8  grams  of  potassium  iodate  and  50  c.c.  of  nitric  acid 
per  litre.  The  precipitate  is  well  mixed  with  the  washing  solu¬ 
tion  and  brought  back  on  to  the  same  filter  paper.  It  is  then 
rinsed  back  into  the  beaker  with  hot  water,  heated  to  boiling,  and 
treated  drop  by  drop  with  nitric  acid  until  it  is  entirely  dissolved. 
To  this  solution,  0*25  gram  of  potassium  bromate  and  as  much 
iodate  as  was  previously  used  are  added.  The  precipitate  is 
allowed  to  settle  and  then  filtered  through  the  same  filter  paper, 
and  washed  once  with  the  washing  solution.  It  is  brought  back 
into  the  beaker,  well  stirred,  and  again  filtered  and  washed  with 
three  small  portions  of  the  washing  solution.  The  filter  paper 
and  precipitate  are  now  dropped  into  the  original  beaker,  and 
5 — 8  grams  of  oxalic  acid  and  50  c.c.  of  water  are  added.  The 
beaker  is  covered  and  gently  heated,  and  then  boiled  until  iodine 
is  no  longer  expelled.  The  precipitate  is  kept  several  hours, 
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filtered,  washed,  dried,  and  ignited  to  oxide,  which  is  weighed. 
This  method  is  trustworthy  even  in  the  presence  of  large  quanti¬ 
ties  of  the  other  rare  earths.  J.  F.  S. 

Electrometric  Titration  oi  Vanadium.  Selective  Oxida¬ 
tion  of  Vanadyl  Salts  in  Presence  ot  Chromic  Salts.  G.  L. 

Kelley,  J.  A.  vViley,  it.  T.  Bohn,  and  W.  C.  Wright  (J.  Ind. 
B?ig.  Ghent .,  1919,  11,  632 — 634). — For  the  estimation  of  small 
quantities  of  vanadium  in  steel  by  the  method  of  electrometric 
titration  (A.,  1917,  ii,  512),  the  sample  is  dissolved  in  sulphuric 
acid  and  the  vanadium  oxidised  by  boiling  with  nitric  acid  under 
specified  conditions.  This  oxidises  vanadyl  compounds  to  the 
extent  of  about  99%  without  oxidising  chromic  compounds.  The 
liquid  is  then  cooled  and  titrated  by  the  electrometric  method  with 
ferrous  ammonium  sulphate  which  has  been  standardised  against 
potassium  di chromate  solution.  A  correction  is  subsequently  made 
for  the  1%  of  unoxidised  vanadium.  In  estimating  chromium  in 
chrome— vanadium  steels,  the  solution,  obtained  as  described,  is 
oxidised  with  nitric  acid,  and  then  treated  with  silver  nitrate  solu¬ 
tion  and  ammonium  persulphate  solution,  boiled  to  decompose  the 
excess  of  persulphate,  acidified  with  hydrochloric  acid,  boiled  and 
cooled,  and  the  chromium  and  vanadium  titrated  together.  The 
vanadium  end-point  is  that  previously  described  ( loc .  cit.).  The 
result  for  vanadium  is  expressed  in  its  equivalent  of  chromium  and 
deducted  from  the  total  dichromate  solution  used  in  the  titration 
of  the  chromium  and  vanadium.  [See  also  J .  Soc.  Ghent.  Ind., 
1919,  583a.]  C.  A.  M. 

Microchemical  Reaction  of  Various  Bismuth  Compounds. 

G.  Deniges  (Bull.  Soc.  gharm .  Bordeaux ,  1919;  from  Ami.  Ghim. 
ana 1919,  [ii],  1,  213 — 214). — A  drop  of  dilute  hydrochloric  acid 
and  a  drop  of  5%  hexamethylenetetramine  solution  are  mixed  on  a 
^ microscope  slide,  and  a  drop  of  a  bismuth  solution  or  a  small 
particle  of  an  insoluble  hismuth  compound  is  brought  into  contact 
with  the  mixture.  On  examining  the  preparation  under  the 
microscope  (a  cover-glass  is  not  used),  characteristic  crystals  are 
observed,  mainly  at  the  point  of  contact.  The  crystals  are  colour¬ 
less  and  have  the  form  of  hexahedra,  hexagonal  plates,  dodeca- 
hedra,  or  rhombic  octahedra.  The  crystals  may  be  obtained  from 
practically  all  bismuth  compounds.  W.  P.  S. 

Electroanalysis  of  Bismuth  and  its  Ores.  Manzo  Nakao 
(J.  Pharm .  Soc .  Ja'pan,  1919,  No.  446,  275 — 307). — The  form¬ 
ation  of  spongy  and  loose  granular  precipitates  at  the  negative 
pole  is  one  of  the  sources  of  error  and  difficulties  in  the  electro¬ 
analysis  of  bismuth.  Sand's  method,  although  it  prevents  the 
formation  of  the  spongy  deposit,  does  not  produce  sufficiently  per¬ 
manent  precipitates  that  will  not  easily  peel  off  on  drying.  The 
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author  modifies  the  methods  used  by  Sand  and  Fischer  by  pro¬ 
posing  the  use  of  a  very  small  amount  of  colloidal  substances.  An 
addition  of  1  mg.  of  gum  arabic  to  100  c.c.  of  the  solution  not  only 
produces  a  more  permanent  precipitate  of  bismuth,  but  also  gives 
a  quantitative  yield  in  ten  minutes.  In  separating  bismuth  from 
copper,  the  formaldehyde  used  by  Sand  to  prevent  the  formation 
of  bismuth  oxide  is  replaced  by  borax  and  hydroxylamine  sulphate. 
The  best  result  is  obtained  by  using  sodium  tartrate  4  grams, 
sodium  hydroxide  4  grams,  potassium  cyanate  3*5  grams,  hydroxyl¬ 
amine  0*5 — 1  gram,  borax  2 — 1  grams,  made  up  to  120  c.c.,  stirring 
at  the  rate  of  1200  revolutions  per  minute  at  65°  for  twenty 
minutes,  employing  0‘4 — 0*2  ampere,  and  maintaining  1*2 — 1*7  volts 
at  the  poles.  Under  this  condition,  0*3131  gram  out  of  0*3130  of 
bismuth  is  obtained  in  the  separation  from  0*3  gram  of  copper. 
In  estimating  bismuth  in  bismuth  ores,  after  removing  tin  and 
lead,  instead  of  using  hydrogen  sulphide,  ammonia  and  ammonium 
chloride  are  employed,  the  mass  is  dissolved  in  as  little  nitric  acid 
as  possible,  and  4  grams  of  tartrate,  2  grams  of  sodium  hydroxide, 
5  grams  of  potassium  cyanate,  and  1  gram  of  hydroxylamine  are 
added,  the  volume  being  made  up  to  120  c.c.,  and  a  current  of 
1*2  volts  used.  When  the  voltage  exceeds  1*2,  the  current  is 
changed  to  0*1  ampere;  above  1*8  volts,  2  amperes,  and  finally 
0*5  ampere,  of  current  are  used  for  thirty-five  minutes  (70 — 80°), 
stirring  at  the  rate  of  1000  revolutions  per  minute. 

Chemical  Abstracts. 

Estimation  of  the  Inorganic  Constituents  of  Blood  and 
other  Physiological  Material.  Isidor  Greenwald  (J.  Biol. 
Ghem .,  1919,  38,  439 — 440).— Proteins  and  fats  are  removed  from 
the  blood  by  precipitation  with  picric  acid.  The  oxidation  of  the 
filtrate  for  the  purpose  of  estimating  the  inorganic  constituents  is 
then  an  easy  matter.  J.  C.  D. 

Use  of  the  Critical  Temperature  of  Solution  in  Aniline 
in  the  Summary  Analysis  of  a  Petroleum.  G.  Chavanne 

and  L.  J.  Simon  ( Compt .  rend.,  1919,  169,  70 — 73). — By  summary 
analysis,  the  authors  mean  a  determination  of  the  percentage  of 
aromatic  hydrocarbons  (4r),  saturated  cyclic  hydrocarbons  ( C ), 
and  acyclic  hydrocarbons  (4  c)  present  in  the  petroleum.  The 
critical  temperatures  of  solution  of  the  petroleum  in  aniline  are  deter¬ 
mined  before  and  after  its  treatment  with  a  mixture  of  sulphuric 
and  nitric  acids  to  remove  the  aromatic  hydrocarbons,  the  two 
values  obtained  being  respectively  T1  and  T2.  Then  the  respective 
percentages  may  be  calculated  from  the  three  formulae  Ar  — 
ri8(T2~7\),  C  —  [72  —  (2"2-f-  0*2)](100  —  4r)/ (72  —  39*5),  and  4c- 
100  —  4  r—  C.  These  formulae  contain  all  necessary  corrections 
except  for  the  presence  of  ethylenic  hydrocarbons.  If  these  are 
present,  for  T1  must  be  written  Tl  +  0AE,  where  E  is  the  percentage 
of  ethylenic  hydrocarbons  expressed  as  amylene.  W.  G. 
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Critical  Temperatures  of  Solution  in  Aniline  of  Mixtures 
of  Hydrocarbons.  Application  to  the  Analysis  of  Petroleum. 

G.  Chav  anne  and  L.  J.  Simon  ( Conipt .  rend.,  1919,  169, 

185 — 188.  Compare  preceding  abstract). — A  mixture  of  two 
acyclic  hydrocarbons  or  a  mixture  of  one  acyclic  and  one  saturated 
cyclic  hydrocarbon  obeys  the  law  of  additivity  in  so  far  as  its 
critical  temperature  of  solution  in  aniline  is  concerned,  but  a  mix¬ 
ture  of  two  saturated  cyclic  hydrocarbons  does  not  obey  this  law. 
If  to  a  mixture  of  hydrocarbons,  devoid  of  aromatic  hydrocarbons, 
benzene  is  added  to  an  extent  not  exceeding  10 — 15%,  then  the 
depression  of  the  critical  temperature  of  solution  in  aniline  is  pro¬ 
portional  to  the  percentage  of  benzene  added,  the  ratio  being 
1:1*14.  Similarly,  for  toluene  the  ratio  is  1:1*  19  and  for  xylene 
1  :  1*24.  The  above  results  furnish  the  basis  for  the  method  of 
analysis  of  petroleum  previously  outlined  (preceding  abstract),  it 
being  necessary  first  to  fractionate  the  petroleum  so  that  there  is 
only  one  saturated  cyclic  hydrocarbon  in  each  fraction.  W.  G. 

The  Composition  of  some  Asiatic  Petroleums. 

G.  Chavanne  and  L.  J.  Simon  (Compt.  rend.,  1919,  169, 
285 — 288). — Using  the  analytical  method  based  on  the  critical 
temperature  of  solution  in  aniline,  previously  described  (this  vol., 
ii,  267 ;  preceding  abstracts),  the  authors  have  determined  the  com¬ 
position  of  petroleums  coming  from  Persia,  Sumatra,  and  Borneo. 
The  Persian  and  Sumatran  petroleums  are  particularly  rich  in 
acyclic  hydrocarbons.  The  Borneo  petroleum  was  fractionated, 
and  the  different  fractions  were  examined  separately.  Further 
details  are  given  for  the  correction  necessary  in  the  calculation 
due  to  the  presence  of  ethylenic  hydrocarbons.  W.  G. 

Estimation  of  Thiophen.  Percy  E.  Spielmann  and  S.  P. 
Schotz  (J .  Soc.  Client.  Ind.,  1919,  38,  188 — 189t). — A  modified 
basic  mercuric  sulphate  method  is  recommended  for  the  estimation 
of  thiophen  in  benzene.  Two  c.c.  of  the  sample  are  shaken  for 
three  hours  in  a  closed  tube  with  20  c.c.  of  basic  mercuric  sulphate 
solution  (sulphuric  acid,  20  c.c.;  mercuric  oxide,  5  grams;  water, 
100  c.c.).  The  precipitate  formed  is  collected,  washed  with  hot 
water,  dried  at  110°,  and  weighed;  its  weight  multiplied  by  0*0757 
gives  the  amount  of  thiophen  in  2  c.c.  of  benzene.  Another,  but 
less  convenient,  method  consists  in  heating  10  c.c.  of  the  benzene 
at  100°  for  fifteen  minutes  with  4  grams  of  basic  mercuric  acetate 
(glacial  acetic  acid,  two  parts;  mercuric  oxide,  one  part).  After 
cooling,  the  precipitate  is  collected,  washed  with  water,  dried  at 
100°,  and  weighed.  In  this  case,  the  factor  is  0*07516.  W.  P.  S. 

Us©  of  Refraction  in  Analysis.  O.  Faust  ( Zeitsch .  anal. 
Chern.,  1919,  58,  145 — 148). — -The  refractometer  may  be  used  for 
estimating  alcohol  in  mixtures  of  alcohol  and  water,  provided  that 
the  amount  of  alcohol  lies  between  0  and  40%.  The  maximum 
refraction  is  given  by  alcohol  of  about  80%,  and  decreases  as  the 
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concentration  rises  or  falls,  so  that  between  50  and  100%  there  are 
always  two  mixtures  having  the  same  refraction.  W.  P.  S. 

Estimation  of  Ethyl  Alcohol  in  the  Presence  of  Volatile 
Substances,  especially  Aldehyde  and  Acetone,  and  the 
Simultaneous  Estimation  of  the  Latter.  Karl  Hoepner 
(Zeitsch.  Nahr.  Genussm .,  1917,  34,  453 — 466). — The  following 
procedure  is  recommended  for  the  estimation  of  ethyl  alcohol,  acet¬ 
aldehyde,  and  acetone  in  a  mixture  of  the  same  in  aqueous  solu¬ 
tion.  Ethyl  alcohol  and  acetaldehyde  are  oxidised  to  acetic  acid 
by  means  of  chromic  acid  and  sulphuric  acid;  the  unchanged  ace¬ 
tone  is  then  distilled  and  converted  into  the  ketoxime  by  treatment 
with  hydroxylamine  hydrochloride;  an  equivalent  quantity  of 
hydrochloric  acid  is  liberated  in  the  reaction,  and  its  titration  gives 
the  amount  of  acetone  present.  Acetaldehyde  and  acetone  are  then 
converted  into  the  aldoxime  and  ketoxime  by  similarly  treating  a 
quantity  of  the  original  solution  with  hydroxylamine  hydrochloride  ; 
the  difference  between  the  quantity  of  hydrochloric  acid  liberated 
in  this  and  in  the  previous  experiment  is  a  measure  of  the  aldehyde 
present.  Ethyl  alcohol  and  acetaldehyde  are  then  estimated  together 
by  oxidation  with  chromic  acid.  [See,  further,  /.  Soc.  Chem. 
Ind .,  1919,  735a. ]  W.  P.  S. 

Titration  of  Sugars.  E.  Rupp  and  F.  Lehmann  (Zeitsch. 
Nahr.  Genussm 1919,  37,  162 — 164). — Further  experience  confirms 
the  trustworthiness  of  the  method  described  previously  by  the 
authors  (A.,  1909,  ii,  442).  If  desired,  the  sugar  solution  may  be 
mixed  with  the  cold  Fehling’s  solution  and  water,  and  the  mixture 
then  boiled,  etc.,  as  described.  (Compare  also  Frerichs  and  Mann¬ 
heim,  A.,  1917,  ii,  393.)  W.  P.  S. 

Influence  of  Acetone  on  Bang’s  Method  of  1914  for  the 
Estimation  of  Sugar.  K,  O.  Engfeldt  ( Svensk  Farm.  Tidskr. 
1919,  23,  301 — 308). — The  statement  has  been  made  by  G.  Eng- 
strand  that  acetone  reacts  with  the  iodine  in  the  Bang  method  for 
the  estimation  of  sugar  in  blood  and  urine,  causing  an  error  in  the 
results.  The  author  has  made  several  careful  tests,  using  blood, 
acetone,  and  j8-hydroxybutyrie  acid.  The  titrations  were  not 
affected  by  these  two  substances,  and  the  results  in  using  this  method 
are  trustworthy.  Chemical  Abstracts. 

Estimation  of  Sugar  in  Blood.  Hugh  Maclean  ( Biochem . 

1919,  13,  135 — 147). — Improvements  and  simplification  of  the 
method  previously  published  by  the  author  (A.,  1916,  i,  613)  are 
described.  The  greater  part  of  the  protein  is  removed  by  heating 
with  an  acetic  acid— sodium  sulphate  solution,  the  remainder  being 
removed  by  a  small  quantity  of  dialysed  iron.  The  sugar  in  an 
aliquot  portion  of  the  protein-free  filtrate  is  estimated  by  boiling 
with  an  alkaline  copper  solution  containing  potassium  iodide  and 
iodate.  Careful  regulation  of  the  boiling  is  necessary  to  ensure 
accurate  results.  The  solution  containing  the  cuprous  oxide  in 
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suspension  is  cooled,  treated  with  a  slight  excess  of  hydrochloric 
acid,  and  the  free  iodine  titrated  with  sodium  thiosulphate.  The 
method  yields  accurate  results  with  as  little  as  0*2  c.c.  of  blood. 

J.  C.  D. 

• 

The  Picric  Acid  Method  for  the  Estimation  of  Sugar  in 
Blood,  and  a  Comparison  of  this  Method  with  that  of 
Maclean.  Owen  Lambert  Vaughan  de  Wesselow  ( Biochem .  J., 
1919,  13,  148 — 152), — A  study  of  the  two  methods  indicated  that 
the  results  yielded  by  Benedict’s  method  were  invariably  higher 
than  those  obtained  by  Maclean’s  method  (see  preceding  abstract). 
The  possible  causes  of  the  discrepancy  were  considered,  and  it  was 
found  that  the  high  figures  given  by  the  first-named  method  appear 
to  be  chiefly  due  to<  the  presence  of  an  interfering  substance  or 
substances,  mainly  concentrated  in  the  corpuscles,  which  reacts  with 
the  picric  acid  solution  at  an  early  stage  of  the  heating.  The 
Maclean  method  is  therefore  considered  to  be  the  more  accurate 
one  of  the  two.  J.  C.  D. 

Lewis-Benedict  Method  of  Estimating  Blood  Sugar. 

Sergius  Morgulis  and  H.  M.  Jahr  ( J .  Biol.  Chem .,  1919,  39, 
119 — 123). — The  presence  of  creatinine  increases  the  blood  sugar 
value  as  determined  by  the  Lewis-Benedict  method,  particularly  in 
the  analysis  of  pathological  bloods  when  the  blood  creatinine  may 
be  high  (compare  de  Wesselow,  preceding  abstract).  J.  C.  D. 

The  Cuprous  Chloride-Iodine  Method  for  Reducing 
Sugars  Simplified.  F.  M.  Scales  (J.  Ind .  Eng.  Chem.,  1919, 
11,  747—750.  Compare  A.,  1916,  ii,  117;  1917,  ii,  276).— Twenty 
c.c.  of  modified  Benedict’s  solution  (copper  sulphate,  16*0  grams; 
sodium  citrate,  150  grams;  anhydrous  sodium  carbonate,  130  grams; 
sodium  hydrogen  carbonate,  10  grams  per  litre)  and  10  c.c.  of  the 
sugar  solution  (containing  not  more  than  0*02  gram  of  dextrose) 
are  mixed,  heated  gradually  so  as  to  boil  in  five  minutes,  boiled  for 
a  further  three  minutes,  and  cooled  rapidly.  The  solution  is  acidi¬ 
fied  with  100  c.c.  of  dilute  acetic  acid,  an  excess  of  iodine  solution 
is  added,  followed  by  25  c.c.  of  dilute  hydrochloric  acid,  and  the 
excess  of  iodine  is  titrated  with  thiosulphate  solution  after  the  lapse 
of  one  minute.  The  thiosulphate  solution  may  be  standardised 
against  known  amounts  of  dextrose;  the  ratio  of  reducing  sugar  to 
thiosulphate  is  constant.  W.  P.  S. 

Studies  in  Steam  Distillation.  The  Possibilities  and 
Limitations  of  Duclaux’s  Method  for  the  Estimation  of 
Homologous  Acids.  H.  Droop  Kichmond  (Analyst,  1919,  44, 
255 — 274.  Compare  A.,  1917,  i,  316). — A  series  of  tables  is  given 
recording  the  author's  experimental  results  and  showing  the 
quantity  of  each  acid  distilled  for  each  10%  by  volume  distilled,  the 
tables  being  divided  according  to  the  initial  strength  of  acid. 
Methods  of  calculation  are  discussed,  and  the  application  of 
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Duclaux’s  method  in  analysis  is  described;  attention  is  drawn  to 
its  usefulness  in  estimating  volatile  acids,  the  purity  of  an  acid, 
the  quantity  of  impurity  present,  etc.  W.  P.  S. 

Estimation  of  £-Hydroxybutyric  Acid ,  Acetoacetic  Acid, 
and  Acetone  in  Blood.  Donald  D.  van  Slyke  and  Reginald 
Fitz  (J.  Biol.  Chem.9  1919,  39,  23). — In  the  process  previously 
described  by  these  authors  (A.,  1918,  ii,  86)  it  is  necessary  that  the 
precipitate  should  be  filtered  soon  after  the  period  of  boiling  is 
ended.  J.  C.  D. 

Detection  of  Formaldehyde  and  Hexamethylene¬ 
tetramine  in  Urine.  F.  Utz  ( Silcldeut .  Apoth.  Ze.it.,  59, 
55 — 56,  64;  from  Ckem.  Zentr.y  1919,  ii,  820- — 821). — The  author's 
investigations  show  that  the  time  within  which  formaldehyde  can 
be  detected  in  the  urine  after  administration  of  hexamethylene¬ 
tetramine  varies  in  an  extraordinary  degree;  generally  an  hour 
elapses  before  the  detection  is  successful.  The  most  suitable  methods 
are  those  of  Lebbin,  Salkowski,  Jorrisen  and  Judd,  Collins  and 
Planzlik,  and,  particularly,  the  phenylhydrazine  test  described  by 
Arnold  and  Mentzel.  When  the  amount  of  formaldehyde  is  very 
small  or  the  urine  is  deeply  coloured,  the  specimen  is  conveniently 
treated  with  phenylhydrazine  and  potassium  ferricyanide  and 
shaken  with  ether;  the  ethereal  solution  is  agitated  with  concen¬ 
trated  hydrochloric  acid.  The  red  coloration  thereby  produced 
appears  in  the  acid  layer  after  the  two  liquids  have  separated. 

The  main  portion  of  hexamethylenetetramine  separates  as  such  in 
the  urine.  Mercuric  chloride  in  the  presence  of  10%  of  alcohol  is  a 
suitable  precipitant  for  hexamethylenetetramine,  the  mode  of  opera¬ 
tion  recommended  by  Schroter  being  particularly  suitable.  Pre¬ 
cipitation  by  bromine  water  gives  a  useful  qualitative  test  for  the 
presence  of  hexamethylenetetramine  in  urine.  Esbach’s  method 
cannot  be  applied  to  the  estimation  of  albumin  in  urines  which 
contain  hexamethylenetetramine;  care  is  also  necessary  in  testing 
such  urines  for  sugar.  H.  W. 

Titration  of  p-Aminoazobenzene.  F.  Neitzel  {Cham.  ZeiL, 

1919,  43,  472). — Trustworthy  results  may  be  obtained  by  diazotis- 
ing  the  substance  in  acid-alcoholic  solution.  One  gram  of  the 
sample  is  dissolved  in  100  c.c.  of  alcohol  and  5  c.c.  of  hydrochloric 
acid,  D  1*19,  and  the  solution  is  titrated  with  standardised  nitrite 
solution;  iodide-starch  paper  is  used  as  an  external  indicator. 

W.  P.  S. 

Applicability  of  Cuprammonium  Sulphate  for  the  Acidi- 
metric  Estimation  of  Alkaloids  according*  to  E.  Falieres. 

Hermann  Kunz-Rrause  and  Rudolf  Richter  {Arch.  Pharm 
1917,  255,  507 — 513). — The  method  suggested  by  Falieres  (A., 
1899,  ii,  713)  for  the  acidimetric  estimation  of  alkaloids  in  their 
pure  solutions  by  means  of  standard  cuprammonium  solution  yields 
satisfactory  results,  although  the  high  value  of  the  ratio  between 
corresponding  volumes  of  A/lO-sulphuric  acid  and  the  cuprammon- 
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iuin  solution  detracts  from  its  sensitiveness;  the  latter  is  indeed  far 
below  the  sensitiveness  of  the  iodeosin  method,  which  admits  of  the 
use  of  N  j  100-solutions.  The  Falieres  method  cannot  be  applied  to 
the  estimation  of  alkaloids  in  tinctures,  extracts,  etc.,  preliminary 
separation  of  the  alkaloids  being  necessary  if  it  is  to  be  employed. 
[See  J .  Hoc.  Ghem.  Ind.,  1919,  737a.]  T.  H.  P. 

Estimation  of  Caffeine  in  Vegetable  Material.  Frederick  B. 
Power  and  Victor  K.  Chesnut  (/.  Amer.  Ghem.  Hoc.,  1919,  41, 
1298 — 1306). — -The  process  for  estimating  caffeine  in  tea,  described 
in  Allen’s  “  Commercial  Organic  Analysis/'  has  been  considerably 
modified  so  as  to  make  it  suitable  for  the  analysis  of  vegetable 
material  generally.  The  new  method  is  as  follows.  Ten  grams 
of  the  finely  ground  material  are  extracted  for  about  eight  hours 
with  hot  alcohol,  the  extract  is  added  to  a  suspension  of  10  grams 
of  heavy  magnesium  oxide  in  100  c.c.  of  water,  and  the  whole 
slowly  evaporated  nearly  to  dryness,  with  frequent  stirring.  The 
powder  is  transferred  to  a  smooth  filter  and  washed  with  hot 
water  until  about  250  c.c.  of  filtrate  collects,  when  the  solution  is 
mixed  with  10 — -20  c.c.  of  10%  sulphuric  acid,  and  then  boiled  in 
a  litre  flask  for  about  thirty  minutes,  in  order  to  hydrolyse 
saponins.  The  cooled  liquid  is  filtered  through  a  moistened  paper 
into  a  separating  funnel,  and  shaken  with  six  portions  of  chloro¬ 
form  of  25  c.c.  each.  The  extracts  are  decolorised  by  shaking 
with  5  c.c.  of  1%  potassium  hydroxide,  then  run  through  a  dry 
filter  into  a  conical  flask  and  evaporated,  and  the  caffeine  is  trans¬ 
ferred  to  a  tared  beaker  and  dried  in  a  water-oven.  Generally 
speaking,  the  residue  is  nearly  white. 

Some  examples  of  the  application  of  the  method  to  teas,  coffee, 
coffee  leaves  and  pulp,  and  guarana  are  recorded.  It  is  also  stated 
that  the  “  Forest  tea  "  of  the  Philippines,  Ehretia  macrophylla, 
Wall,  the  “New  Jersey  tea/'  Geanothus  Americanus,  Linn.,  and 
the  “wild  coffee"  of  Florida,  Psychotria  undata ,  Jacq.,  do  not 
contain  caffeine.  J,  C.  W. 

Estimation  of  Morphine  and  Solubility  of  Morphine  in 
Ammonia.  A.  Heiduschka  and  M.  Faul  (Arch.  Pharm 1917, 
255,  441 — 466). — The  solubility  of  morphine  in  ammonia  solu- 
ions  is  found  to  be  proportional  to  the  concentration  of  the 
hydroxyl  ions  of  the  solution.  From  the  solubility  results,  a 
formula  is  elaborated  for  correcting  the  values  given  by  the  method 
of  estimating  morphine  in  opium  based  on  the  precipitation  of  the 
base  by  ammonia.  [See  J .  Hoc.  Ghem.  Ind .,  1919,  737a.] 

T.  H.  P. 

Estimation  of  Quinine  in  Urine.  Baur  and  Reveillet 

( Union  pharm.,  1918;  from  Ann.  Chim.  anal.,  1919,  [ii],  1, 
214 — 215).— Five  c.c.  of  the  filtered  urine  containing  quinine  are 
mixed  with  5  c.c.  of  picric  acid  solution,  and  the  turbidity  obtained 
is  compared  with  that  produced  by  knowui  amounts  of  quinine 
added  to  normal  urine  and  treated  similarly.  The  method  cannot 
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be  applied  to  urines  containing  albumin,  large  quantities  of 
potassium  or  ammonium  salts,  or  urates.  W.  P.  S. 

Specific  Colour  Reaction  of  Oxalates.  H.  Caron  and 
D.  Raquet  (Ann.  Chim.  anal.,  1919,  [ii],  1,  205). — A  reaction 
described  previously  (tbis  vol.,  ii,  351)  for  the  detection  of  man¬ 
ganese  may  be  used  inversely  for  the  detection  of  oxalates.  A  red 
coloration  is  obtained  when  an  oxalate  solution  is  treated  with  two 
drops  of  10%  manganese  sulphate  solution,  1  c.c.  of  acetic  acid, 
and  one  drop  of  potassium  dichromate  solution  or  a  few  drops  of 
alkali  hypochlorite  solution.  In  the  case  of  an  acid  solution  or 
of  oxalic  acid  itself,  the  acetic  acid  used  in  the  test  should  be 
replaced  by  sodium  acetate.  The  coloration  may  be  obtained  with 
0*1  gram  of  oxalic  acid;  phosphoric  acid  and  hydrofluoric  acid  do 
not  interfere  with  the  test.  W.  P.  S. 

Glucosides  with  Digitalis-like  Action.  A  New  Character¬ 
istic  Reaction.  H.  Baljet  ( Pharm .  Weekblad ,  1918,  55,  457 — 467). 
— Digitalin  gives  a  deep  red  coloration  with  picric  acid  and  potassium 
or  sodium  hydroxide.  Gitalin,  digitoxin,  anhydrogitalin,  stroph- 
anthin,  and  A-strophanthin  give  an  orange-red  coloration  with  the 
same  reagents.  All  these  glucosides  exert  an  action  similar  to  that 
of  digitalis  on  the  heart.  Digitonin,  arbutin,  amygdalin,  and 
condurangin  do  not  respond  to  the  test.  The  author  suggests  that 
the  effect  is  due  to  the  presence  of  the  carbonyl  group  linked 
directly  to  a  carbon  atom,  such  as  occurs  in  the  lactone  structure 
of  the  digitalis  glucosides.  A  positive  reaction  is  also  obtained 
with  peptones,  probably  owing  to  the  presence  of  creatinine,  with 
acetone,  and  with  aldoses.  W.  S.  M. 

A  Revised  Colorimetric  Method  for  the  Estimation  of 
Uric  Acid  in  Urine.  Otto  Folin  and  Hsien  Wu  (J.  Biol 
Ghent.,  1919,  38,  459 — 460). — The  method  previously  described 
for  the  estimation  of  uric  acid  in  blood  (Folin  and  Wu,  this  vol., 
ii,  308)  may  be  employed  in  the  analysis  of  urine.  J.  C.  D. 

A  Colour  Reaction  of  the  Proteins.  S.  Edlbacher  ( Zeitsch . 
physiol.  Ghem.,  1919,  105,  240—241). — The  protein  solution  is 
shaken  with  a  solution  of  sodium  hydroxide  and  methyl  sulphate, 
and,  after  the  decomposition  of  the  latter,  concentrated  sulphuric 
acid  is  added  so  as  to  form  a  layer  at  the  bottom.  At  the  surface 
of  contact  of  the  two  layers  a  reddish-blue  colour  develops,  and, 
on  shaking,  the  whole  liquid  assumes  this  colour. 

The  coloration  resembles  that  produced  in  the  glyoxylic  acid 
reaction,  and,  as  in  that  test,  is  produced  by  tryptophan.  Indole 
and  scatole  give  a  red  coloration.  The  test  is  regarded  as  more 
sensitive  than  the  bromine  reaction  for  free  tryptophan. 

J.  C.  D. 

The  Starch-Iodine  Reaction  and  its  Application  in  the 
Colorimetric  Estimation  of  Proteins  in  Immunity  Reactions. 

C.  Lange  ( Biochem .  Zeitsch.,  1919,  95,  46 — 84). « — A  very  full 
discussion  of  the  reaction  of  starch  with  iodine,  including  a 
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criticism  of  Wohlgemuth's  method  for  estimating  diastase.  The 
reaction  between  starch  and  iodine  may  be  influenced  by  the 
presence  of  other  substances,  particularly  protein,  and  this  fact  is 
made  the  basis  of  a  method  for  estimating  protein  in  such  fluids 
as  blood,  plasma,  serum,  or  bacterial  vaccines.  The  fluids  to  be 
compared  are  treated  with  a  solution  of  iodine,  and,  after  suitable 
dilution,  are  heated  for  half  an  hour  on  the  water-bath  at  40°. 
Starch  is  then  added  and  the  colours  compared.  This  process  may 
be  used  for  the  standardisation  of  vaccines.  J.  C.  D. 

Application  of  Pyramidone  in  Analysis.  Escaich  (J, 
Phwrm.  Chim .,  1919,  [vii],  20,  49—52). — Pyramidone  in  acid 
solution  gives  a  blue  coloration  with  many  oxidising  substances 
(nitrites,  ferric  chloride,  hydrogen  peroxide,  etc.),  but  if  pyridine 
is  added,  a  sensitive  reagent  is  obtained  for  the  detection  of 
anaeroxydases  in  blood,  raw  milk,  etc.  A  blue  coloration  develops 
when  1  c.c.  of  urine  containing  blood  is  added  to  a  mixture  of 
1  c.c.  of  pyridine,  1  c.c.  of  pyramidone  solution,  two  drops  of 
hydrogen  peroxide,  and  a  few  drops  of  acetic  acid.  A  mixture  of 
pyramidone,  dilute  copper  sulphate  solution,  and  acetic  acid  gives 
a  blue  coloration  and  a  turbidity  when  treated  with  a  few  drops 
of  hydrocyanic  acid  solution ;  inversely,  this  reaction  may  be  used 
for  the  detection  of  copper.  W.  P.  S. 

Methods  of  Blood  Analysis.  I.  Critical  Review  of  the 
Methods  for  Removing  Proteins.  M.  Richter-Quittner 
(Biochem.  Zeitsch .,  1919,  95,  179 — 204). — The  importance  of  this 
phase  of  blood  analysis  is  emphasised.  Removal  of  proteins  by 
means  of  precipitation  with  salts  of  heavy  metals  results  in  low 
values  being  obtained  for  non-protein  nitrogen  in  the  filtrate, 
because  the  precipitate  adsorbs  substances  such  as  urea  and 
creatinine.  The  same  drawback  applies  to  the  use  of  colloidal 
precipitants  such  as  dialysed  iron.  The  removal  of  proteins  by 
heat  is  very  difficult  to  carry  out  satisfactorily. 

Of  the  acid  precipitants,  the  author  gives  the  preference  to  tri¬ 
chloroacetic  acid,  but,  as  in  the  case  of  heat  precipitation,  the 
values  for  non-protein  nitrogen  tend  to  be  high. 

A  modification  of  Folin's  method  for  removing  protein  by  methyl 
alcohol  and  zinc  chlorides  is  described  which  gives  trustworthy 
results.  J.  C.  D. 

Precipitation  of  Proteins  by  Ammonium  Sulphate  and 
Biochemical  Reactions.  A.  Ch.  Hollande  ( Cornet .  rend.  Soc. 
Biol.,  1919,  567;  from  J.  Pharm .  Chim.,  1919,  [vii],  20,  92 — 94). 
— Preliminary  precipitation  of  proteins  by  ammonium  sulphate  is 
recommended  before  precipitin  reactions  are  applied.  For 
instance,  urine  containing  ovalbumin  is  saturated  with  ammonium 
sulphate,  the  precipitate  collected,  washed  with  saturated 
ammonium  sulphate  solution,  then  dissolved  in  sodium  chloride 
solution,  and  the  albumin  identified  by  precipitin  reactions. 

W.  P.  S. 
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Identification  of  Pharmaceutical  Disulphones,  Sulphonal, 
Trional,  and  Tetronal.  J.  A.  Sanchez  (El  Bestaurador  farm., 
1918;  from  Ann .  Chim .  anal.,  1919,  [ii],  1,  228 — 229). — The  three 
substances  yield  iodoform  when  treated  as  follows :  A  mixture  of 
equal  quantities  of  the  sulphone  and  manganese  dioxide  is  heated 
in  a  test-tube,  and  the  vapours  evolved  are  collected  in  a  small 
quantity  of  water  contained  in  a  second  test-tube;  the  solution 
thus  obtained  has  an  odour  of  ethyl  mercaptan,  and  when  rendered 
alkaline  with  sodium  hydroxide,  heated,  and  treated  with  iodine 
solution,  yields  iodoform.  The  three  substances  may  be  dis¬ 
tinguished  from  one  another  by  the  melting  points  and  by  their 
different  solubilities  in  ether.  One  gram  of  sulphonal  dissolves  in 
133  c.c.  of  ether,  1  gram  of  trional  in  15'57  c.c.,  and  1  gram  of 
tetronal  in  9*83  c.c.  W.  P.  S. 

Identification  and  Assay  of  Pharmaceutical  Disulphones . 

Schamelhout  (/.  Phainn,.  Belg 1919;  from  Ann.  Chim.  anal., 
1919,  [ii],  1,  259 — 260).- — Several  errors  in  a  recent  paper  by 
Sanchez  (preceding  abstract)  are  pointed  out;  sulphonal,  trional, 
and  tetronal  do  not  contain  a  CO  group,  the  ethylsulphonic  group 
does  not  contain  a  CHS  group,  and  the  iodoform  reaction  is  not 
characteristic  of  ethylsulphonic  groups.  W.  P.  S. 

Silver  Sodium  Salvarsan.  I.  A.  Binz  (Arbb.  aus .  I?ist. 
exp.  Theraphe  Georg.  Speyer  Iiause ,  1919,  7,  43 — 47 ;  from 
Chem.  Zentr.,  1919,  iv,  37). — Silver  is  deposited  as  silver  oxide 
when  silver  sodium  salvarsan  is  oxidised  by  hydrogen  peroxide 
in  alkaline  solution,  and  the  arsenic  is  converted  into  a  state 
in  which  it  can  readily  be  detached  from  the  nucleus  in  the  form 
of  arsenic  acid,  the  latter  process  being  advantageously  effected 
with  sodium  hypochlorite.  The  method  of  removing  arsenic  from 
organic  compounds  is  not  universally  applicable  in  its  present 
form;  arsenobenzene  gave  low  results.  The  analysis  of  silver 
sodium  salvarsan  is  performed  as  follows:  The  substance  (0‘6232 
gram)  is  heated  to  boiling  for  an  hour  with  water  (30  c.c.)  and 
perhydrol  (6  c.c.);  after  addition  of  concentrated  nitric  acid 
(9  c.c.),  the  solution  is  evaporated  to  dryness,  when  the  silver 
(except  for  a  trace  of  silver  chloride  due  to  the  presence  of  sodium 
chloride  in  the  preparation)  is  converted  into  silver  nitrate.  The 
residue  is  boiled  under  a  reflux  condenser  for  an  hour  with  a  solu¬ 
tion  of  sodium  hypochlorite  (30  c.c.),  whereby  the  silver  is  com¬ 
pletely  converted  into  silver  chloride  and  the  arsenic  is  eliminated. 
[The  hypochlorite  solution  is  prepared  by  dropping  a  mixture  of 
water  (11  c.c.)  and  hydrochloric  acid  (D  1*19;  84  c.c.)  on  potassium 
permanganate  (13  grams),  and  absorption  of  the  chlorine  in  sodium 
hydroxide  solution  (ION;  60  c.c.)  and  water  (150  c.c.)].  Arsenic 
is  estimated  in  the  filtrate  by  means  of  magnesia  mixture  after 
decomposition  of  the  excess  of  hypochlorite  with  boiling  hydro¬ 
chloric  acid,  dilution  with  water,  and  filtration  of  silver  chloride, 

H.  W. 
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Measurements  in  the  Arc  Spectrum  of  Iron  for  the 
Purpose  of  Determining  Tertiary  Normals.  Sophie 
Hoeltzenbein  ( Zeitsch .  wiss.  Photochem.,  1917,  16,  225 — 251).— 
Making  use  of  a  concave  grating,  4  metres  radius  and  3960  lines  per 
centimetre,  the  author  has  re-measured  the  iron  arc  spectrum  over 
the  range  A  A  5658 — -4859  in  the  third  order  spectrum,  AA  4315 — 
3513  in  the  fourth  order  spectrum,  and  A  A  3513 — 2987  in  the  fifth 
order  spectrum.  Long  tables  of  the  wave-length  and  intensity  of 
the  measured  lines  are  given,  and  an  accuracy  of  about  0*001  A.  is 
claimed  for  the  values  of  the  wave-lengths.  A  comparison  of  the 
present  results  with  those  of  Gale  and  Adams  ( Astrophys .  J .,  1912, 
35)  and  St.  John  and  Ware  ( ibid .,  1912,  36,  14,  203)  has  been 
made,  and  it  is  shown  that  very  many  lines  may  be  used  as  tertiary 
normals,  and  further,  that  among  the  lines  chosen  as  tertiary 
normals  very  great  divergencies  are  to  be  observed  in  the  values 
of  the  different  observers,  and  consequently  more  work  is  necessary 
before  the  tertiary  normals  can  be  finally  chosen.  J.  F.  S. 

Series  System  in  the  Spectrum  of  Gold.  W.  M.  Hicks 
(Phil.  Mag.,  1919,  [vi],  38,  1 — 31). — A  theoretical  discussion  of  the 
series  systems  of  the  gold  spectrum.  It  is  shown  that  a  B  set  corre¬ 
sponding  with  order  m  =  1  exists,  which  extends  far  in  the  ultra- 
red,  and  the  satellite  mantissa  of  which  conforms  to  the  general 
rule  of  being  a  multiple  of  A.  Gold,  therefore,  does  not  constitute 
an  exception,  as  formerly  appeared  to  be  the  case.  It  is  indicated 
that  summation  lines  for  the  P  and  S  series  exist.  In  general,  such 
lines  for  S  and  P  will  lie  far  down  in  the  ultra-violet,  and  this  is, 
no  doubt,  one  reason  why  they  have  not  been  previously  recognised. 
The  evidence  given  in  the  paper  must  be  supported  by  further 
numerical  coincidences  obtained  in  other  spectra  before  it  is  to  be 
regarded  as  conclusive,  but  it  is  sufficient  to  render  it  extremely 
probable.  The  more  accurate  determination  of  the  oun  depending 
on  815  =  A  — 113951  —  6^?,  where  0'lp  Angstrom  is  an  observational 
error,  has  been  carried  out.  This  result  gives  5  =  1406*802  —  0*074^. 
Taking  the  ratio  of  5  :  (IF/100)2,  where  IF  is  the  atomic  weight, 
to  be  361*75  4-0*05^,  the  resulting  value  of  the  atomic  weight  of 
gold  is  197*2024-0*0052p-0*0136£.  J.  F.  S. 

The  Constitution  of  the  Atom  and  the  Properties  of 
Band  Spectra.  H.  Deslandres  (Compt.  rend.,  1919,  169, 

593 — 599.  Compare  this  vol.,  ii,  310). — A  mathematical  dis¬ 
cussion  in  which  the  author  shows  that  band  spectra  may  be  con¬ 
sidered  as  formed  by  longitudinal  and  transverse  vibrations,  the 
exact  part  which  each  plays  not  being,  as  yet,  fully  determined. 
Two  formulae  are  deduced  which  account  for  the  known  facts,  their 

vol.  ox  vi.  ii.  18 


ii.  442  ABSTRACTS  OF  CHEMICAL  PAPERS. 

interpretation  admitting  of  longitudinal  and  transverse  vibrations 
in  the  atom  and  molecule,  analogous  to  those  in  solids.  W.  G. 

The  Conditions  of  Excitation  of  Fluorescence.  L, 

Bruninghaus  (Gompt.  rend.,  1919,  169,  531 — 534). — The  pheno¬ 
mena  of  phosphorescence  and  fluorescence  are  characterised  by  the 
fact  that  the  maximum  effect  is  obtained  when  the  solution  is  very 
dilute  and  the  exciting  radiation  only  very  feebly  absorbed. 

W.  G. 

Photochemical  Change  in  the  System  S02C12  ^S02  +  C12 
under  the  Influence  of  Light  Rays  of  Definite  Wave-length. 

M.  Le  Blanc,  K.  Andrich,  and  W.  Kangro  ( Zeitsch .  Elektro- 
chem .,  1919,  25,  229- — 251).-— A  long  series  of  experiments  are 
described  which  are  designed  to  furnish  answers  to  the  questions 
arising  from  the  following  case.  Given  an  homogeneous  gaseous 
system,  A  -f  B  ~  G ,  which  is  sensitive  to  light  and  such  that  the 
absorption  spectra  of  A ,  B ,  and  G  respectively  do  not  overlap  one 
another,  and  which  has  a  zero  velocity  when  in  the  dark,  does  the 
whole  system  become  sensitive  to  light  if  it  is  subjected  to  light 
which  is  absorbed  by  only  one  constituent,  and,  if  so,  to  what  ex¬ 
tent  does  the  reaction  proceed  in  the  direction  of  G  ?  The  case 
S02  +  Cl2  ^  S02C12  has  been  examined  with  the  object  of  answer¬ 
ing  the  questions.  The  absorption  spectra  of  sulphur  dioxide, 
chlorine,  and  sulphuryl  chloride  have  been  determined  at  a  series 
of  pressures,  and  it  is  shown  that  chlorine  absorbs  all  light  from 
the  visible  region  to  the  middle  ultra-violet,  and  has  a  maximum 
at  340  pp ;  sulphur  dioxide  has  an  absorption  maximum  at  290  pfi 
and  a  minimum  at  240  /xp;  sulphuryl  chloride  vapour  absorbs  light 
from  300  pp  upwards.  Experiments  on  the  decomposition  of  sul¬ 
phuryl  chloride  by  light  at  a  series  of  temperatures,  the  formation 
of  gaseous  sulphuryl  chloride,  and  the  formation  of  liquid  sulphuryl 
chloride  are  described.  It  is  shown  that  in  the  reaction 
S02  4-  Ci2  ^  S02C12  the  formation  of  secondary  products  does  not 
occur  to  the  extent  of  10%.  The  illumination  of  sulphuryl  chloride 
by  light,  which  is  practically  only  absorbed  by  this  substance, 
brings  about  quantitative  decomposition  at  both  55°  and  100°. 
The  concentration  has  apparently  no  influence  on  the  course  of  the 
reaction.  When  the  system  S02  +  C12  is  illuminated  with  light 
which  is  absorbed  by  sulphur  dioxide,  only  a  slight  reduction  of 
pressure  takes  place;  this  is  not  due  to  the  formation  of  sulphuryl 
chloride,  but  to  a  side  reaction.  When  the  same  system  is  illumin¬ 
ated  by  light  which  is  only  absorbed  by  chlorine,  the  formation  of 
sulphuryl  chloride  takes  place  until,  after  a  time,  a  stationary  con¬ 
dition  is  set  up.  The  velocity  and  also*  the  position  of  the  station¬ 
ary  condition  depend,  at  constant  temperature,  on  the  presence  of 
a  small  quantity  of  water,  and  the  higher  the  temperature  the 
earlier  the  stationary  condition  is  reached.  In  a  number  of  cases 
a  reversal  i3  noted,  so  that  the  stationary  condition  does  not  come 
at  the  end  of  diminution  of  pressure,  but  of  an  increase  in  pres¬ 
sure.  At  the  temperatures  105°  and  125°,  at  which  the  equili- 
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brium  in  the  dark  is  known,  the  stationary  condition  lies  more  to 
the  side  of  sulphuryl  chloride  than  in  the  non-illuminated  reaction. 
Under  none  of  the  experimental  conditions  do  the  two  points  coin¬ 
cide.  The  lower  the  temperature  the  further  apart  are  the  end¬ 
points  of  the  illuminated  and  the  noil-illuminated  reactions.  The 
temperature-coefficient  of  the  formation  of  sulphuryl  chloride  from 
chlorine  and  sulphur  dioxide  by  light  which  is  only  absorbed  by 
chlorine  is  small,  and  has  little  influence  on  the  course  of  the 
reaction.  J.  F.  S. 

Photochemical  Reactions  of  Compounds  of  Less  Common 
Elements.  11.  Alfred  Benrath  ( Zeitsch .  tviss.  Photochem 
1917,  16,  253 — 261.  Compare  A.,  1915,  ii,  504). — An  aqueous  solu¬ 
tion  of  ammonium  molybdate  when  diluted  with  an  equal  volume 
of  either  ethyl  alcohol  or  methyl  alcohol  and  exposed  to  sunlight 
changes  to  blue  after  a  short  exposure  and  a  reddish-brown  sub¬ 
stance  is  deposited  on  the  side  of  the  flask  on  which  the  light  falls. 
This  compound  has  the  formula  (NH4)2Mo04,2Mo03,2Mo02,6H20. 
In  this  formation  only  the  complex  added  group,  Mo03,  and  not 
the  neutral  ammonium  molybdate  is  reduced.  Colloidal  molybdic 
acid  is  rapidly  reduced  by  alcohol  to  the  blue  oxide,  Mo3Os.  Neutral 
sodium  tungstate  is  only  slowly  reduced  by  alcohol  in  sunlight,  so 
that  after  a  period  of  five  months’  exposure  to  light  only  a  faint 
blue  colour  is  produced.  On  the  other  hand,  suspensions  of  tungstic 
acid  and  acidified  solutions  of  tungstates  become  deep  blue  in  colour 
when  mixed  with  alcohol  and  exposed  to  sunlight  for  a  few  hours. 
The  greenish-yellow  powder  deposited  when  uranyl  chloride  dis¬ 
solved  in  ether  is  exposed  to  sunlight  has  been  examined  and  found 
to  have  the  formula  UOCl2,  and  the  similar  precipitate  obtained  by 
exposing  an  aqueous  solution  of  uranyl  nitrate  containing  a  little 
alcohol  to  sunlight  is  U02(N03)2.  J.  F.  S. 

The  Relation  between  Uranium  and  Radium.  VII. 

Frederick  Soddy  {Phil.  Mag .,  1919,  [vi],  38,  483 — 488.  Compare 
Soddy  and  Hitcliins,  A.,  1915,  ii,  726). — The  subsequent  growth  of 
radium  in  the  old  uranium  preparations,  since  they  were  last  tested 
in  1915,  has  confirmed  the  earlier  result  that  the  growth  is  proceed¬ 
ing  according  to  the  square  of  the  time,  and  that  the  product  of  the 
two  periods  of  average  life  of  ionium  and  radium  is,  to  an  accuracy 
of  some  5%,  237,500,000  years.  Assuming  the  period  of  radium  to 
be  2375  years,  that  of  ionium  is  100,000  years.  It  is  not  to  he 
expected  that  this  period  will  be  determined  with  much  greater 
accuracy,  as  the  result  of  subsequent  measurements  upon  these  pre¬ 
parations.  F.  S. 

Electrical  Conductivity  and  Other  Properties  of 
Saturated  Solutions  of  Copper  Sulphate  in  the  Presence 
of  Sulphuric  Acid.  H.  M.  Goodwin  and  W.  G.  Horsh  ( Chem . 
and  Met.  Eng.,  1919,  21,  181 — -182). — The  specific  electrical  con¬ 
ductance  at  25°  of  saturated  solutions  of  copper  sulphate  con  tain- 
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in g  sulphuric  acid  from  0*15  to  3*6  equivalents  per  litre  has  been 
determined,  using  the  customary  Wheatstone  bridge  arrangement 
with  alternating  current.  The  solutions  were  rotated  in  a  constant 
temperature  bath  and  the  measurements  continued  until  constant, 
which  indicated  saturation.  The  constant  of  the  conductivity  cell 
was  determined  by  measuring  the  conductivity  of  normal  potassium 
chloride  solution  and  a  solution  of  sulphuric  acid  of  maximum  con¬ 
ductivity.  The  results,  accurate  to  0*5%,  show  that  the  conduc¬ 
tivity  increases,  following  a  straight-line  law  with  increasing  con¬ 
centration  of  sulphuric  acid.  The  solubility  of  copper  sulphate  in 
the  presence  of  sulphuric  acid  is  determined  by  electro -analysis. 
The  concentration  of  copper  sulphate  at  the  saturation  point  falls 
continuously  with  increase  of  concentration  of  sulphuric  acid  up  to 
4  equivalents  per  litre.  The  acid  content  of  the  solutions  was 
determined  by  titrating  with  standard  sodium  hydroxide  solution 
in  the  presence  of  copper  sulphate,  using  methyl-orange  as  an 
indicator.  The  density  of  the  solutions  was  measured  by  means  of 
a  Mohr-Westphal  balance.  The  density  first  falls  with  increasing 
sulphuric  acid  content  and  then  increases  rectilinearly  with  a 
minimum  at  about  0-5  equivalent  per  litre.  T.  H.  B. 

Applicability  of  the  Precipitated  Silver-Silver  Chloride 
Electrode  to  the  Measurement  of  the  Activity  of  Hydro¬ 
chloric  Acid  in  Extremely  Dilute  Solution.  G.  A.  Linhart 
( J .  Amzr.  Chem.  Soc .,  1919,  41,  1175 — 1180). — Measurements  of 
the  E.M.F .  of  cells  of  the  type  Ag,  AgCl  |  HC1 1  H2Pt  have  been 
carried  out  for  concentrations  of  hydrochloric  acid  varying  between 
0'04826A  and  0*000136^.  The  cell  was  made  up  in  a  single  vessel, 
consisting  of  a  bulb  of  about  1200  c.c.  capacity  fitted  with  fairly 
narrow  tubes  at  the  top>  and  bottom.  The  bottom  tube  contained 
the  silver— silver  chloride  electrode,  and  here  a  current  of  hydrogen 
entered  just  above  the  electrode  ;  the  top  tube  contained  the  hydro¬ 
gen  electrode  of  iridium  coated  platinum,  and  above  the  electrode 
was  an  exit  tube  for  the  hydrogen.  The  silver-silver  chloride  elec¬ 
trode  consisted  of  a  layer  of  fine-grained  electrolytic  silver  covered 
with  a  layer  of  precipitated  silver  chloride.  After  filling,  the  cell 
was  placed  in  a  thermostat  and  kept  at  a  temperature  of  25°  ±  0*01° 
for  three  to  four  days  to  come  to  equilibrium,  and  then  the  E.M.F . 
measurements  were  made  over  a  considerable  period  of  time  until 
constant  values  were  obtained.  The  following  values  of  the  E.M.F . 
for  a  hvdrogen  pressure  of  1  atm.  are  obtained:  HC1,  0*04826A, 
0*3874  Volt;  0*00965A,  0*4658  volt;  0*004826A,  0*5002  volt; 
0*001000^,  0*5791  volt;  0*000483A,  0*6161  volt;  0*000242A, 
0*6514  volt;  and  0*0001 36 A,  0*6805  volt.  The  E.M.F.  is  calculated 
to  molecular  concentration  of  hydrogen  and  chloride  ions  on  the 
assumption  of  complete  ionisation;  these  values  extrapolated  at 
infinite  dilution  yield  the  value  0*2234  volt,  from  which  the  degree 
of  dissociation  is  calculated  for  each  dilution.  J.  F.  S. 

Transport  Number  of  Chromic  Ions  in  Violet  Chloride 
Solutions.  Karl  Hopfgartner  (Monatsh.,  1919,40,  259 — 269).— 
The  transport  number  of  the  chromic  ion  in  hydrochloric  acid  solu- 
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tions  of  violet  chromic  chloride  has  been  determined  by  the  Hittorf 
method.  The  determinations  were  effected  with  solutions  of  three 
concentrations  (1*00,  0*32,  and  0*075  equivalent).  The  transport 
numbers  found  were  0*318  +  0*005,  0*357±0*003,  and  0*414±0*005 
respectively,  which  extrapolate  to  the  value  0*446  for  the  concentra¬ 
tion  zero,  and  lineally  extrapolate  to  0*430.  From  these  values  the 
mobility  of  the  chromic  ion  is  estimated  by  various  methods  as  53, 
49*5,  and  46*3,  and  of  these  the  first  value  is  probably  too  high. 
The  results  indicate  that  the  chromic  ion  is  surrounded  by  a  fairly 
large  water  sheath,  although  the  various  methods  of  calculating 
the  magnitude  of  this  give  results  which  vary  considerably. 

J.  F.  S. 

Anodic  Peroxidation  of  Manganese  in  an  Acid  Medium 
in  Presence  of  Silver  Salts.  Armando  Kusconi  (Arch.  farm, 
sper.  sci.  af}.,  1919,  27,  94— 96).— When  30%  sulphuric  acid  con¬ 
taining  a  small  proportion  (0*05%)  of  manganous  sulphate  is  elec¬ 
trolysed  in  a  U~shaped  voltameter  with  a  potential  difference  of 
5 — 0  volts,  the  formation  of  traces  of  permanganic  acid  at  the 
anode  is  observable  after  a  few  minutes.  If,  however,  the  solution 
contains  also  a  few  drops  of  saturated  silver  sulphate  solution,  the 
formation  of  permanganic  acid  at  the  anode  is  immediate  and 
rapid.  Similar  results  are  obtained  if  the  sulphuric  acid  is  replaced 
by  concentrated  sodium  hydrogen  sulphate  solution  (compare  Mar¬ 
shall,  A.,  1901,  ii,  156;  Scagliarini  and  Casali,  A.,  1913,  ii,  181). 

T.  H.  P. 

Flowing  Metal  Vapour  Arcs.  Emil  Podszus  ( Zeitsch .  Elektro - 
chem.f  1917,  23,  179 — 181).- — A  metallic  vapour  arc  is  described 
which  will  burn  steadily  and  continuously  in  any  atmosphere.  The 
lamp  consists  of  a  large  globe  of  glass  or  quartz  open  at  the  bottom 
and  fitted  with  a  narrow  exit  tube  at  the  top.  The  wide  opening 
at  the  bottom  stands  in  an  iron  dish  containing  mercury,  and 
through  the  bottom  of  which  are  three  openings.  A  narrow  glass 
tube  for  admitting  gas  passes  through  the  first;  the  second  opening 
admits  the  cathode  vessel,  and  the  third  the  anode  vessel.  The 
cathode  vessel  is  made  of  iron,  and  down  the  middle  of  it  a  tube 
of  boron  nitride  passes;  covering  the  top  of  the  cathode  is  a  plate 
of  tungsten  perforated  by  a  narrow  opening  in  the  centre.  The 
object  of  the  boron  nitride  tube  and  the  tungsten  plate  is  to 
stabilise  the  arc  and  to  prevent  fluctuations  of  the  mercury  or 
amalgam  which  constitutes  the  cathode.  The  anode  is  a  tungsten 
rod.  The  arc  is  struck  by  lowering  the  anode  until  it  touches  the 
cathode  and  then  drawing  it  away.  The  arc  produced  is  a  thin, 
quiet  flame,  which  is  affected  in  colour  by  the  gases  in  the  globe 
and  by  the  metal  used  as  cathode.  In  hydrogen  the  light  is 
greenish-white,-  in  nitrogen  bluish-white.  All  compound  gases 
introduced  into  the  arc  were  reduced;  thus  the  solid  element  was 
obtained  from  boron  trichloride  and  titanium  tetrachloride,  whilst 
calomel  was  also  produced.  J.  F.  S. 
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A  New  Method  for  the  Rapid  Determination  of  Critical 
Temperatures.  Application  to  Carbonyl  Chloride.  L. 

Hacks  pill  and  Mathieu  {Ball.  Soc.  chim .,  1919,  25,  482 — 485). 
— A  simple  apparatus  for  the  determination  of  critical  tempera¬ 
tures  consists  of  a  cylinder  of  aluminium  or  copper  about  25  cm. 
long  and  5  cm.  in  diameter  wound  throughout  its  entire  length 
with  nickel  wire,  by  which  it  is  heated  electrically.  The  liquid  to 
be  examined,  contained  in  a  thick  glass  tube,  is  placed  in  a  hole 
in  the  axis  of  the  cylinder,  and  can  be  viewed  through  a  longi¬ 
tudinal  slit  in  the  cylinder.  A  second  hole  parallel  to  the  first 
is  provided  for  a  thermometer.  The  critical  temperature  of 
carbonyl  chloride  was  found  to  be  183  +  0*5°  with  this  apparatus. 

E.  H.  R. 

The  Critical  Temperature  as  a  Single  Function  of  the  Sur¬ 
face  Tension.  II.  Maurice  Prud’homme  (J.  Chim.  Phys.,  1919, 
17,  325 — 328.  Compare  this  vol.,  ii,  183).  The  author  deduces,  on 
theoretical  grounds,  the  equation,  previously  put  forward  ( loc .  dt.), 
connecting  the  surface  tension  with  the  critical  temperature.  The 
relationship  is  verified  in  the  case  of  a  number  of  organic  liquids. 

J.  F.  S. 

The  Equation  of  State  of  Ethyl  Formate.  E.  Aries  ( Compt . 
rend.,  1919,  169,  602 — 605). — The  equation  of  state  of  ethyl 
formate,  like  that  of  ethyl  acetate  (compare  this  vol.,  ii,  360), 
satisfactorily  represents  the  thermal  properties  of  this  fluid,  except 
in  so  far  as  concerns  the  heat  of  vaporisation  and  the  density  of 
the  vapour  over  a  temperature  range  extending  from  the  critical 
temperature  to  35°  below  it.  W.  Gr. 

Standardisation  of  the  Sulphur  Boiling  Point.  E.  F. 

Mueller  and  H.  A.  Burgess  (J.  Amer.  Chem.  Soc.,  1919,  41, 
745 — 763). — The  boiling  point  of  sulphur  as  a  standard  tempera¬ 
ture  has  been  investigated  and  the  conditions  under  which  it  should 
be  determined  examined.  The  suggestion  that  the  reflecting  power 
of  the  inner  surface  of  a  radiation  shield  may  influence  the  tempera¬ 
ture  assumed  by  a  resistance  thermometer  is  confirmed.  A  number 
of  shields,  both  of  glass  and  porcelain,  have  been  examined,  and 
several  satisfactory  forms  are  described.  The  influence  of  the  type 
of  boiling  apparatus  on  the  observed  temperature  is  found  to  be 
very  small.  The  presence  of  0*05%  of  arsenic  in  the  sulphur  has 
no  effect  on  the  boiling  point,  but  0T0%  raises  the  boiling  point 
0*02°,  0‘05%  of  selenium,  together  with  0'10%  of  arsenic,  raises  the 
boiling  point  0*08°,  and  0*10%  of  arsenic  and  0*10%  of  selenium 
raises  the  boiling  point  0*09°.  The  boiling  point  of  pure  sulphur  at 
760  mm.  pressure  is  421 '73°.  The  vapour  pressure  over  the  range 
700  mm.  to  800  mm.  has  been  redetermined,  and  from  these  values 
an  equation  Tor  calculating  the  boiling  point  at  various  pressures 
is  deduced.  This  has  the  form  t  =  444*60  +  0*0910(p—  760) — 
0'000049(p  —  760)2.  A  resume  of  the  conditions  to  be  observed  in 
determining  the  boiling  point  of  sulphur  for  standardisation  pur¬ 
poses  is  appended  to  the  paper.  J.  F.  S. 
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Determination  of  Boiling  Points  of  Solutions.  F.  G. 

Cottrell  (J .  Amer.  Chem.  Soc.,  1919,  41,  721 — 729).— A  modified 
boiling-point  apparatus  is  described  for  solutions  whereby  the  con¬ 
ditions  obtaining  in  the  determination  of  the  boiling  point  of  pure 
liquids  are  imitated.  In  the  present  method,  the  Beckmann 
thermometer  is  placed  in  the  vapour  phase  and  the  bulb  coated 
with  a  thin  film  of  the  boiling  liquid.  The  coating  of  the  bulb 
with  the  boiling  solution  is  effected  by  means  of  a  narrow  glass 
tube,  which  is  placed  in  the  liquid ;  this  tube  is  funnel-shaped  at 
the  bottom  and  sealed  at  the  top,  but  with  a  lateral  hole  just 
above  the  bulb  of  the  thermometer.  When  the  liquid  boils, 
bubbles  of  vapour  pass  up  the  tube  and  carry  boiling  liquid  into 
a  cup  through  a  loosely  fitting  opening  in  which  the  stem  of  the 
thermometer  passes,  the  liquid  flows  over  the  bulb,  and  slowly 
drips  back  into  the  solution.  It  is  claimed  that  this  arrangement 
entirely  removes  errors  due  to  superheating  and  yields  accurate 
results  extremely  readily.  J.  F.  S. 

Laws  of  Concentrated  Solutions.  VI.  The  General 
Boiling-point  Law.  Edward  W.  Washburn  and  John  W.  Read 
(/.  Amer.  Chem.  Soc.,  1919,  41,  729 — 741).— The  boiling  points  of 
concentrated  solutions  of  naphthalene  and  diphenyl  in  benzene 
have  been  determined  by  means  of  the  Cottrell  boiling-point 
apparatus  (preceding  abstract).  In  the  determinations,  two  pieces 
of  apparatus  were  used,  in  one  of  which  the  pure  solvent  was  kept 
continually  boiling,  and  in  the  other  the  solution,  so  that  the 
elevation  of  the  boiling  point  was  read  directly  and  was  inde¬ 
pendent  of  slight  pressure  changes.  The  apparatus  was  further 
modified  by  the  addition  of  a  side-tube,  from  which  quantities  of 
the  solution  were  extracted  for  analysis.  In  the  present  case,  the 
analysis  consisted  in  determining  the  density  of  the  solution  at 
25°  and  calculating  the  composition  by  means  of  an  empirical 
equation  connecting  density  and  composition.  The  boiling-point 
law  for  ideal  solutions  and  the  connexion  between  the  boiling- 
point  elevation  and  the  barometric  pressure  are  considered.  It  is 
also  shown  how  the  molecular  weight  of  a  dissolved  substance 
which  undergoes  solvation  may  be  calculated  from  the  elevation  of 
the  boiling  point.  J.  F.  S. 

Molecular-weight  Determination  by  Direct  Measurement 
of  the  Lowering  of  the  Vapour  Pressure  of  Solutions.  Robert 
Wright  (T.,  1919,  115,  1165—1168). 

The  Evaporation  of  Concentrated  and  Saturated  Solu¬ 
tions  of  Ammonium  Nitrate,  Vapour  Pressures,  Heats  of 
Solution,  and  Hydrolysis.  E.  B.  R.  Prideaux  and  R.  M.  Caven 
(/.  Soc.  Chem.  Ind.,  1919,  38,  353— 355t). — The  vapour  pressures 
of  47*8%,  604%,  and  saturated  solutions  of  ammonium  nitrate 
have  been  measured  between  40°  and  100°.  In  60*4%  solutions, 
which  are  about  saturated  at  the  ordinary  temperature,  the 
pressure  still  rises  rapidly  with  rise  of  temperature,  but  the 


ii.  448  ABSTRACTS  OF  CHEMICAL  PAPERS 

pressures  of  saturated  solutions  are  low,  being  no  more  than  17  cm. 
at  100°.  The  heats  of  evaporation,  calculated  from  the  vapour 
pressures,  are,  in  the  case  of  unsaturated  solutions,  about  50  cal. 
lower  than  that  of  water  at  the  same  temperature,  and  appear  to 
reach  a  maximum  at  some  temperature  between  60°  and  70°.  The 
maximum  is  more  pronounced  with  saturated  solutions,  occurring 
at  about  60°  with  a  latent  heat  of  400  to  450  cal. 

When  ammonium  nitrate  solutions  are  evaporated  in  contact 
with  iron,  there  is  considerable  loss  of  ammonia  and  corrosion  of 
the  iron  by  the  hydrolytic  nitric  acid.  In  acid-resisting  vessels  or 
vessels  of  aluminium,  the  loss  of  ammonia  through  hydrolysis  is 
almost  entirely  obviated.  E.  H.  R. 

Improved  Apparatus  for  the  Estimation  of  Vapour 
Pressures.  Allan  Morton  (J.  Soc.  Ghent .  Ind 1919,  38, 
363 — 364t).- — Difficulties  having  arisen  in  the  determination  of 
the  vapour  pressures  of  certain  organic  liquids  on  account  of  the 
solvent  action  of  these  liquids  on  the  lubricants  employed  for  the 
stopcocks,  an  apparatus  was  devised  in  which  taps  were  entirely 
avoided.  The  apparatus  took  the  form  of  a  U-shaped  baro¬ 
meter  with  a  bottom  mercury  reservoir.  To  the  top  of  each 
barometer  tube  was  fused  a  capillary  tube,  which  was  bent  down¬ 
wards  with  its  end  dipping  into  a  mercury  cup.  The  mercury 
having  been  thoroughly  cleaned  and  dried,  a  sample  of  the  liquid 
of  which  the  vapour  pressure  was  to  be  determined  was  placed  in 
one  of  the  two  mercury  cups,  and,  by  suitable  manipulation  of  the 
bottom  reservoir,  drawn  up  into  one  of  the  arms  of  the  barometer. 
The  difference  between  the  mercury  levels  in  the  two  arms  was  a 
measure,  of  course,  of  the  vapour  pressure.  E.  H.  R. 

The  Vapour  Pressures  of  Mixtures  of  Ether  and 
Sulphuric  Acid.  Alfred  W.  Porter  (Trans.  Faraday  Soc., 
1919,  14,  280).- — A  correction  to  some  remarks  made  by  the  author 
in  a  discussion  on  a  paper  by  F.  H.  Campbell  (A.,  1916,  ii,  83). 

E.  H.  R. 

Use  of  Coal  as  a  Substitute  for  Talcum  to  Induce 
Rapid  Boiling.  E.  C.  Kendall  (J.  Amer.  Chem .  Soc.,  1919,  41, 
1189 — 1190). — Small,  compact  pieces  of  anthracite  serve  excel¬ 
lently  for  bringing  about  rapid  boiling  of  liquids  and  solutions,  and 
also  for  preventing  the  bumping  in  Kjeldahl  flasks.  Powdered 
anthracite  has  not  the  same  action,  and  anthracite  which  has  been 
kept  in  water  for  some  time  loses  its  efficacy,  but  after  baking  for 
some  time  the  efficacy  is  regained.  J.  F.  S. 

The  Occlusion  of  Gases  by  Metals.  Introductory  Ad¬ 
dress  to  General  Discussion.  Sir  Robert  Hadfield  (Trans. 
Faraday  Soc.,  1919,  14,  173 — 191). — A  historical  account  of  the 
subject,  with  special  reference  to  the  effect  of  occluded  gases  in 
steel  castings.  A  bibliography  is  appended,  E,  H.  R. 
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General  Remarks  on  Occlusion  of  Gases  in  Metals. 

Alfred  W.  Porter  {Trans.  Faraday  Sac.,  1919,  14,  192 — 197). — 
The  term  “  occlusion  ”  probably  covers  a  number  of  different 
phenomena  which  may  take  place  either  singly  or  in  conjunction. 
These  can  be  enumerated  under  six  heads :  first,  chemical  combina¬ 
tion  of  gas  with  metal,  for  example,  hydrogen  with  sodium, 
potassium,  or  palladium ;  secondly,  simple  solid  solution,  either 
separately  or  in  conjunction  with  *the  first;  thirdly,  solid  solution 
in  contiguous  phases;  fourthly,  solution  accompanied  by  surface 
adsorption ;  fifthly,  surface  condensation  under  molecular  forces, 
unaccompanied  by  solution;  sixthly,  inclusion,  as  when  large  or 
minute  bubbles  become  entangled  in  the  molten,  viscous  mass. 
The  work  of  earlier  investigators  on  occlusion,  particularly  the 
occlusion  of  hydrogen  by  palladium,  is  discussed  from  the  point  of 
view  of  this  classification  of  the  phenomena.  The  influence  of 
condensed  gases  on  the  Volta  effect  is  also  discussed.  E.  H.  R. 

The  Physical  Properties  of  Metals  as  Affected  by  their 
Occluded  Gases.  Cosmo  Johns  {Trans.  Faraday  Soc.y  1919,  14, 
198 — 201). — To  explain  the  profound  effect  of  occluded  gases  on  the 
physical  properties  of  metals,  for  instance,  the  rendering  brittle  of 
iron  or  copper  by  hydrogen,  the  following  theory  is  proposed.  As 
a  working  hypothesis,  it  is  assumed  that  hydrogen  is  soluble  in  the 
molten  metals,  but  insoluble  in  the  solid,  and  the  theory  is  adopted 
that  the  tenacity  of  solid  metals  and  the  strength  of  the  crystal 
boundaries  are  due  to  the  presence  of  amorphous  material,  that  is, 
an  under-cooled  liquid,  which  serves  to  cement  the  crystal  grains 
which  compose  the  solid  mass.  This  intercrystalline  matter  must 
contain  more  hydrogen  in  solution  than  the  solid  metal  can  hold, 
and  it  is  therefore  at  the  crystal  boundaries  that  the  change  in 
properties  occurs,  and  the  brittleness  of  the  whole  mass  is  ex¬ 
plained.  Relatively  small  quantities  of  gas  dissolved  in  the  inter¬ 
crystalline  material  might  thus  cause  profound  changes  in  the 
properties  of  the  metal. 

The  carbon  monoxide  and  carbon  dioxide  found  occluded  in 
steel  are  probably  formed  by  interaction  of  dissolved  oxide  of  iron 
and  carbon  at  the  particular  temperature  when  iron  oxide,  being 
thrown  out  of  solution  as  freezing  progresses,  becomes  concentrated 
in  the  mother  liquor  between  the  growing  crystals  and  reacts  with 
the  carbon  which  has  not  suffered  the  same  concentration.  The 
gases  would  thus  become  concentrated  in  the  intercrystalline  layers, 
and  would  have  the  same  effect  as  the  hydrogen  in  copper  and 
iron.  Such  data  as  are  available  on  the  physical  properties  of 
metals  or  alloys  all  refer  to  metals  containing  unknown  quantities 
of  occluded  gases,  which  may  profoundly  modify  their  properties, 
and  consequently  knowledge  of  the  properties  of  pure  metals,  if 
such  can  be  obtained,  is  lacking.  E.  H.  R. 

Theories  of  Occlusion  :  the  Sorption  of  Iodine  by  Carbon. 

J.  W.  McBain  {Trans.  Faraday  Soc.,  1919,  14,  202 — 212). — The 
term  “  sorption  ”  is  employed  to  include  the  phenomena  of  adsorp- 
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tion,  absorption  or  true  solid  solution,  and  chemical  reaction,  all 
of  which  may  accompany  the  fixation  of  a  gas  by  a  solid,  and  the 
occlusion  of  gases  by  metals  is  considered  as  a  special  instance  of 
the  process  of  sorption.  The  three  processes  involved  in  the 
phenomenon  of  sorption  differ  widely  in  their  time  relationships. 
True  adsorption  is  nearly  instantaneous,  whilst  absorption  should 
obey  Fick’s  diffusion  law,  commencing  with  a  very  high  velocity 
for  the  first  few  moments  and  rapidly  falling  off  with  time. 
Chemical  reaction  may  show  the  most  varied  time  relationships, 
since  it  often  proceeds  vigorously  in  surface  films  as  well  as  in  solid 
solution.  Since  the  occlusion  of  gases  is  hastened  by  rise  of 
temperature,  it  is  reasonable  to  conclude  that  the  phenomena 
involved  are  largely  those  of  diffusion,  that  is,  of  absorption  rather 
than  adsorption,  whilst  chemical  reaction  may  play  a  prominent 
part. 

It  was  shown  by  Davis  (T.,  1907,  91,  1666)  that  the  sorp¬ 
tion  by  carbon  of  iodine  dissolved  in  benzene,  toluene,  and 
other  solvents  consists  of  a  surface  condensation  and  a  diffusion 
into  the  interior.  The  surface  condensation  is  nearly  instantaneous, 
whilst  the  diffusion  proceeds  for  weeks  or  months.  After  an 
interval  of  eleven  years,  the  experiments  set  up  by  Davis  have 
been  re-examined,  and  the  sorption  due  to  the  slow  diffusion  of 
the  iodine  into  the  charcoal  is  found  to  be  still  continuing.  Fresh 
experiments  extending  over  four  years  have  also  confirmed  Davis’s 
results.  E.  H.  It. 

Balanced  Reactions  in  Steel  Manufacture.  Andrew 

McCance  {Trans.  Faraday  Soc.7  1919,  14,  213—223). — A  dis¬ 
cussion  of  the  equilibrium  conditions  in  the  open-hearth  furnace 
during  the  manufacture  of  steel.  The  distribution  of  ferrous 
oxide  between  the  steel  and  the  slag  and  the  influence  of  the 
furnace  gases  are  particularly  considered.  E.  H.  It. 

A  Few  Suggestions  on  the  Theories  of  Occlusion  of 
Gases  by  Metals.  J.  H.  Andrew  {Trans.  Faraday  Soc 1919, 
14,  232 — 239). — From  a  consideration  of  the  experimental 

evidence  available,  it  is  concluded  that  the  occlusion  of  hydrogen 
by  palladium  is  dependent  on  the  presence  of  the  active,  amorphous 
form  of  the  metal.  Palladium  in  the  crystalline  state,  free  from 
contamination  by  the  amorphous  phase,  is  inactive  towards 
hydrogen  in  the  cold,  but  can  be  rendered  active  by  continually 
pumping  in  and  extracting  gas  from  the  metal,  this  treatment 
giving  rise  to  the  amorphous  form.  An  amorphous  layer  of  the 
metal  will  act  as  a  vehicle  for  conveying  the  gas  into  the  crystal¬ 
line  metal,  the  adsorbed  layer  of  gas  acting  as  a  layer  of  extreme 
concentration  and  exerting  the  same  effect  as  a  high  external 
pressure.  In  the  occlusion  of  hydrogen  by  iron,  the  amorphous 
phase,  in  this  case  the  intercrystalline  cement,  probably  plays  a 
prominent  part.  For  instance,  when  a  piece  of  wrought  iron  is 
immersed  for  some  time  in  a  saturated  solution  of  sodium  hydr¬ 
oxide  at  100°,  the  mass  becomes  brittle,  because  the  gas  is  absorbed 
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more  rapidly  in  the  amorphous  intercrystalline  layers  than  by  the 
crystals  themselves,  and  the  expansion  of  these  layers  forces  the 
crystals  apart  and  weakens  their  cohesion.  After  remaining  longer 
in  the  sodium  hydroxide,  the  iron  loses  its  brittleness,  because  the 
hydrogen  gradually  diffuses  into  the  crystals  from  the  intercrystal¬ 
line  cement.  Electrolytic  iron,  being  already  saturated  with 
hydrogen,  is  unaffected  by  sodium  hydroxide.  It  is  concluded  that 
diffusion  and  occlusion  are  more  or  less  identical,  and  can  be 
explained  by  simple  physical  laws  without  reference  to  chemical 
combination.  E.  H.  It. 

Solutions.  A.  Reychler  l J.  Ghim.  Phys .,  1919,  17,  209 — 265). 
— A  theoretical  paper  in  which  many  of  the  properties  of  solutions 
are  considered.  On  the  basis  of  Perrin's  value  of  A,  the  Avogadro 
number,  it  is  calculated  that  the  mean  kinetic  energy  of  one  mole¬ 
cule  at  0°  is  0*5  x  10“ 13  ergs,  and  that  the  charge  e  of  one  electron 
is  4*2  x  10~10  electrostatic  units.  An  explanation  of  the  mechanism 
of  osmotic  pressure  is  evolved,  and  a  method  of  interpreting  certain 
anomalies  observed  in  osmotic  pressure  values  is  indicated.  The 
author  has  developed’ the  formulae  for  calculating  molecular  weights 
from  boiling-point  elevations  and  freezing-point  depressions  on  the 
basis  of  the  vapour  pressure  formula.  The  nature  of  ionisation  is 
considered,  and  it  is  shown  that  the  ionic  equilibrium  is  a  condition 
of  balance  between  the  disruptive  forces  of  the  water  and  the 
attractions  of  the  ions  for  one  another,  which,  being  of  an  electrical 
character,  are  never  entirely  eliminated,  since  they  can  act  over 
a  distance.  A  connexion  is  established  between  ionisation  and  an 
adsorption  phenomenon.  The  reasons  for  the  variation  of  the 
index  in  the  dissociation  laws  of  Storch  and  Noyes  are  considered. 

J.  F.  S. 

Unique  Case  of  a  Liquid  that  Exhibits  a  Minimum  Solu¬ 
bility  in  an  Unstable  Region.  Marston  Taylor  Bogert  and 
Jacob  Ehrlich  (J .  Amer.  Chem.  Soc .,  1919,  41,  741- — 745). — On 
cooling  a  clear  solution  of  the  monohydrate  of  3 : 5-dimethoxyaceto- 
phenetidide  in  boiling  water,  there  appeared  a  cloud  of  minute 
drops,  which  disappeared  on  further  cooling,  with  the  formation 
of  a  clear  solution;  from  this,  on  continued  cooling,  white  crystals 
eventually  separated.  To  ascertain  the  nature  of  this  behaviour, 
the  solubility  of  this  compound  has  been  determined  over  the 
temperature  range  21 '8 — 173' 6°.  It  is  shown  that  the  solubility 
increases  with  rise  of  temperature  up  to  87*5°,  when  the  solid  in 
contact  with  the  solution  melts.  The  solubility  of  the  liquid 
hydrate  increases  more  rapidly  with  further  rise  of  temperature. 
Below  87*5°,  the  solubility  of  the  liquid  hydrate  decreases  with 
falling  temperature  until  a  point  somewhere  between  68*5°  and 
58T°  is  reached,  when  it  again  increases.  Hence  the  liquid 
hydrate  has  a  minimum  solubility  at  about  63°.  The  following 
solubilities  in  molecular  percentages  are  recorded.  (1)  The  solid 
hydrate:  21*8°,  0*010;  39*4°,  0*020;  57*0°,  0*046;  69*5°,  0*076; 
72*8°,  0*091;  77-1°,  0*120;  80-2°,  0*151;  84*2°,  0*203;  86-0°,  0*237  : 

18*— 2 
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86*9°,  0-257.  (2)  The  liquid  hydrate:  35*6°,  0-301;  45*6°,  0*257; 

58*1°,  0*237;  68*5°,  0*237;  84-3°,  0*257;  99*8°,  0*303;  111*1°, 
0*361;  118*4°  0*407;  129*2°  0*499;  173*6°  2*041.  J.  F.  S, 


Intermediate  and  Complex  Ions.  V.  The  Solubility 
Product  and  Activity  of  the  Ions  in  Bivalent  Salts.  William 
D.  Harkins  and  H.  M.  Paine  (J.  Amer .  Chem .  Soc.,  1919,  41, 
1155 — 1168.  Compare  A.,  1917,  ii,  77). — In  previous  papers  ( loc . 
cit.)  it  is  shown  that  salts  of  tri-ionic  and  higher  types  ionise  in 
steps  and  give,  even  in  OTA -solutions,  a  large  number  of  inter¬ 
mediate  ions.  In  the  present  paper,  the  ionisation  of  salts  com¬ 
posed  of  a  bivalent  cation  and  anion  are  considered.  For  this  pur¬ 
pose,  the  solubility  of  calcium  sulphate  in  water,  and  in  solutions 
of  copper  sulphate,  magnesium  sulphate,  and  potassium  nitrate,  has 
been  determined  at  18°  and  25°.  The  equivalent  conductivity  of 
various  concentrations  of  the  four  salts  and  of  the  solutions  of 
calcium  sulphate  in  the  others  has  been  determined  at  the  same 
temperatures,  as  well  as  the  densities.  The  results  show  that  the 
solubility  relations  of  calcium  sulphate  when  common  ions  are  added 
are  very  similar  to  those  of  the  higher  type  salts.  This  indicates 
the  probability  that  complex  ions,  such  as  Ca(S04)</  and  Ca2S04" 
are  present  in  the  solutions.  These  complex  ions  differ  from  what 
are  usually  considered  under  this  title,  since  they  are  present  to  a 
considerable  extent  in  dilute  solutions,  so  in  this  sense  they  are 
more  like  intermediate  ions.  If  it  is  assumed  that  such  complex 
ions  are  absent,  the  solubility  product,  calculated  on  this  basis,  is 
found  to  increase  with  great  rapidity  as  the  concentration 
increases;  thus,  if  the  total  ion  concentration  increases  from  0*02A 
to  OTOA,  the  solubility  product  is  trebled,  so,  if  only  simple  ions 
are  present,  this  activity  decreases  very  rapidly  with  an  increase 
in  concentration.  On  the  other  hand,  the  solubility  found  for  the 
un-ionised  part,  on  the  basis  of  this  assumption,  remains  much 
more  constant  than  in  the  case  of  uni-univalent  salts.  The  change 
in  the  slope  of  these  curves  is  in  the  direction  which  is  to  be 
expected  if  complex  ions  are  present.  The  percentage  concentra¬ 
tion  of  such  complexes  is  much  higher  in  copper  sulphate  solutions 
than  in  magnesium  sulphate  solutions  at  the  lower  concentrations. 


J.  F.  S. 


Reciprocal  Solubility  of  Mixtures  of  Water,  Alcohol,  and 
Ether.  A.  Boutin  and  A.  Sanfourche  (Bull.  Soc.  chim 1919, 
[iv],  25,  458 — 463). — The  solubility  of  water  in  ether  varies  but 
little  with  temperature,  but  that  of  ether  in  water  falls  from  12*2% 
at  —3*3°,  the  freezing  point  of  water  saturated  with  ether,  to  4*0% 
at  35°.  By  adding  one  constituent  to  mixtures  of  the  other  two 
of  known  composition  at  15°  until  two  layers  were  just  formed  or 
just  disappeared,  limiting  values  were  obtained  for  a  series  of 
ternary  mixtures  of  varying  composition.  The  results  are  con¬ 
veniently  plotted  on  a  triangular  diagram,  each  corner  representing 
100%  of  one  constituent.  A  curve  is  obtained  dividing  the  triangle 
into  two  zones,  the  one  representing  homogeneous  and  the  other 
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heterogeneous  mixtures.  By  drawing  tangents  to  the  curve  from 
the  points  representing  pure  ether  and  pure  water,  the  homo¬ 
geneous  zone  is  divided  into  six  areas.  One  of  these  represents 
mixtures  which  cannot  be  made  heterogeneous  by  addition  of  one 
constituent;  two  represent  those  which  can  only  be  made  hetero¬ 
geneous  by  addition  of  ether;  two  others  represent  those  which 
can  only  be  made  heterogeneous  by  addition  of  water;  whilst  the 
last  area  represents  mixtures  which  can  be  separated  into  two 
layers  by  either  water  or  ether.  No  homogeneous  mixture  can  be 
made  heterogeneous  by  addition  of  alcohol  alone.  E.  H.  R. 

Crystal  Lattices  and  Bohr's  Atom  Model.  L.  Vegard 
(Ber.  dent,  physikal.  Ges .,  1919,  21,  383 — 385). — A  short  criticism 
of  a  paper  by  Born  and  Lande  (this  vol.,  ii,  188),  in  which  the 
author  states  that  some  of  the  views  expressed  in  the  paper,  and 
others  attributed  to  Sommerfeld  (A.,  1918,  ii,  303)  were  in  reality 
put  forward  by  him  at  an  earlier  date  (A.,  1918,  ii,  93,  94,  144), 
and  in  consequence  he  claims  priority.  J.  F.  S. 

Crystal  Lattices  and  Bohr's  Atom  Model.  M.  Born  and 
A.  Land£  ( Ber .  deut .  'physikal .  Ges.,  1918,  21,  385- — 387.  Compare 
preceding  abstract) .—An  answer  to  Vegard’s  criticism  ( loc .  tit.),  in 
which  the  authors  allow  the  priority  claim  in  some  respects,  but 
maintain  their  own  in  others.  J.  F.  S. 

An  Experiment  Relating  to  Atomic  Orientation.  T.  R. 

Merton  (Phil.  Mag.,  1919,  [vi],  38,  463 — 464). — On  the  two 
assumptions,  first,  that  the  axes  at  right  angles  to  the  planes  of  the 
rings  of  electrons  in  the  atom  are  orientated  in  a  regular  manner  in 
a  crystal  structure,  and,  secondly,  that  the  direction  of  expulsion 
of  a-  and  /3-particles  from  a  radioactive  atom  is  also  related  in  some 
regular  manner  to  this  atomic  axis,  there  should  be  a  difference  in 
the  a-  and  ^-activities  of  different  faces  of  certain  crystals  of  radio¬ 
active  substances.  The  a-activities  of  three  different  faces  of  large 
crystals  of  uranium  nitrate  have  been  tested  and  found  to  be  the 
same  within  the  error  of  measurement,  so  showing  that  at  least  one 
of  the  two  assumptions  is  incorrect.  It  is  considered  the  more 
probable  that  the  a-rays  are  shot  out  of  the  nucleus  without  regard 
to  the  orientation  of  the  atomic  axis.  F.  S. 

Colloid  Chemistry  and  its  General  and  Industrial  Applica¬ 
tions.  Second  Report.  F.  G.  Donnan,  W.  C.  M.  Lewis,  E.  F. 
Armstrong,  Adrian  J.  Brown,  C.  H.  Desch,  E.  Hatschek,  H.  R. 
Procter,  W.  Ramsden,  A.  S.  Shorter,  H.  P.  Stevens,  and  H.  B. 
Stocks  (Pep.  Brit.  Assoc.,  1918,  1 — 172). — The  present  report  con¬ 
sists  of  articles  on  the  following  subjects:  (i)  Peptisation  and  pre¬ 
cipitation  (pp.  15),  Wilder  D.  Bancroft;  (ii)  Emulsions  (pp.  5), 
E.  Hatschek;  (iii)  The  Liesegang  phenomenon  (pp.  5),  E.  Hatschek; 
(iv)  Electrical  endosmose,  I.  (pp.  14),  T.  R.  Briggs;  (v)  Electrical 
endosmose,  II.  (pp.  14),  T.  R.  Briggs :  this  article  deals  with  de¬ 
watering  of  peat  and  clay,  electrical  tanning,  preservation  of 
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timber,  manufacture  of  bricks  and  electro-therapeutics;  (vi)  Colloid 
chemistry  in  the  textile  industries  (pp.  18),  W.  Harrison;  (vii)  Col¬ 
loids  in  agricultural  phenomena  (pp.  12),  E.  J.  Russell;  (viii) 
Sewage  purification  (pp.  15),  E.  Ardern;  (ix)  Colloid  problems  in 
dairy  chemistry  (pp.  22),  W.  Clayton;  (x)  Colloid  chemistry  in 
physiology  (pp.  38),  W.  M.  Bayliss;  (xi)  Administration  of  colloids 
in  disease  (pp.  18),  A.  B.  Searle.  J.  F.  S. 

Vibration  and  Syneresis  of  Silicic  Acid  Gels.  Harry  N. 
Holmes,  Wilford  E.  Kaufmann,  and  Henry  O.  Nicholas  (/. 
Amer .  Chem.  Soc.,  1919,  41,  1329—1336). — The  tones  produced  by 
vibrating  silicic  acid  gels  have  been  investigated.  Silicic  acid  gels 
were  made  which  on  tapping  in  thin-walled  glass  tubes  produced  a 
tone  two  octaves  above  middle  C.  Such  gels  vibrate  as  rigid  solids, 
but  tension  is  an  important  factor.  That  the  gels  are  under  con¬ 
siderable  tension  is  shown  by  their  great  contraction  in  vaselined 
tubes.  Contracted  gels  removed  from  vaselined  tubes  have  a  lower 
vibration  frequency  than  similar  gels  adhering  to  the  walls  ol 
tubes  of  equal  diameter.  Since  vibration  frequency  varies  inversely 
as  the  diameter  of  the  gel  column,  tension  must  exert  some  influ¬ 
ence  on  pitch.  Vibration  frequency  varies  directly  as  the  concen¬ 
tration  of  silicic  acid,  increases  with  excess  of  mineral  acid,  and 
decreases  with  excess  of  organic  acids.  Syneresis  (separation  of 
aqueous  solutions  from  highly  hydrated  gels)  increases  with  increase 
in  concentration  of  silicic  acid,  increases  with  excess  of  mineral 
acids,  and  decreases  with  excess  of  organic  acids.  For  acid  gels  the 
factors  which  increase  vibration  frequency  also  increase  syneresis. 
Vibration  and  syneresis  are  directly  related  to  tension,  but  basic 
gels  are  abnormal  in  this  respect.  Syneresis  varies  directly  as  the 
free  surface.  When  gels  contract  in  vaselined  tubes  far  more  liquid 
separates  than  from  equal  volumes  of  gel  in  plain  tubes  to  which 
the  gel  adheres.  J.  F.  S. 

Influence  of  the  Age  of  Ferric  Arsenate  on  its  Peptisation. 

Harry  N.  Holmes  and  Paul  H.  Fall  (/.  Amer .  Chem.  Soc.,  1919, 
41,  713-717).- — Determinations  have  been  made  of  the  amount  of 
a  5V-solution  of  ferric  chloride  solution  required  to  peptise  1*32 
grams  of  ferric  arsenate  of  various  ages.  The  arsenate  was  pre¬ 
pared  in  bottles  by  adding  3  c.c.  of  5iY-ferric  chloride  solution  to 
17*6  c.c.  of  Mj 5-disodium  arsenate  solution  and  shaking  vigorously 
for  three  minutes.  The  samples  were  then  preserved,  and  after 
measured  intervals  were  treated  with  ferric  chloride  solution  and 
vigorously  shaken  until,  by  the  trial  method,  the  minimum  quan¬ 
tity  of  ferric  chloride  required  for  peptisation  was  found.  The 
experiments  were  made  with  ferric  arsenate  of  ages  varying  up  to 
fifty-six  days.  It  is  shown  that  the  amount  of  ferric  chloride 
required  increases  rapidly  if  the  precipitate  is  allowed  to  age  before 
peptisation — up  to  an  age  of  one  or  two  days.  After  this  there  is 
only  a  very  small  increase  in  the  amount  of  ferric  chloride  needed 
even  if  the  precipitate  is  kept  a  month  before  peptisation.  The 
explanation  of  this  behaviour  is  found  in  a  decrease  in  hydration 
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of  the  precipitate — rapid  during  the  first  day  and  slow  afterwards; 
also  in  the  formation  of  larger  aggregates  with  a  consequent 
decrease  in  the  external  surface  of  the  particles.  Both  influences 
retard  diffusion  of  a  solution  of  a  peptising  agent  and  greatly  check 
the  rate  of  peptisation.  A  few  experiments,  using  ammonium  hydr¬ 
oxide  and  sodium  hydroxide  as  peptising  agent,  led  to  similar 
results.  J.  F.  S. 

Jellies  [formed]  by  Slow  Neutralisation.  Harry  N.  Holmes 
and  Paul  H.  Fall  (J.  Amer.  Chem.  Soc .,  1919,  41,  763 — 764). — 
Clear  gels  of  ferric  arsenate,  peptised  by  ferric  chloride,  can  be  pre¬ 
pared  by  entirely  filling  a  bottle  with  the  sol,  covering  the  neck  with 
a  piece  of  gold-beaters’  skin,  and  placing  in  a  tube  attached  to  the 
neck  2  c.c.  of  A-ammonium  hydroxide,  2  c.c.  of  saturated  calcium 
hydroxide  solution,  or  2  c.c.  of  sodium  acetate  solution.  The  base 
diffuses  through  the  membrane  and  neutralises  the  free  acid  slowly 
enough  to  allow  of  the  formation  of  a  perfect  gel  structure. 

J.  F.  S. 

Calculation  of  the  Equilibrium  Constants  in  the  Deacon 
Process.  W.  D.  Treadwell  ( Zeitsch .  Elektrochem.,  1917,  23, 
177 — 179). — A  theoretical  paper,  in  which,  making  use  of  known 
data  and  the  dissociation  constants  of  water  and  hydrogen  chloride, 
the  author  shows  that  the  equilibrium  constants  of  the  Deacon 
process  are  given  by  the  expression  log  Kv~  6034/ T  —  6*972.  This 
expression  is  trustworthy  between  300°  and  1800°,  and  the  values 
are  nearly  correct  at  temperatures  in  the  region  of  the  atmospheric 
temperature.  J.  F.  S. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  of  Binary  Solutions.  VII.  Binary  Solutions 
Equilibria  of  a-  and  /?-Naphthylamine  respectively  with 
Nitro-derivatives  of  Benzene.  Robert  Kremann  and  Georg 
Grasser  ( Monatsh .,  1916,  37,  723 — 753.  Compare  this  vol., 
ii,  275). — Fusion  curves  have  been  produced  for  the  binary 
systems  formed  between  a-  and  /3-naphthylamine  respectively  and 
the  three  dinitrobenzenes,  2  :  4-dinitrotoluene,  1:3:  5-trinitro¬ 
benzene,  the  three  mononitrophenols,  and  2  : 4-dinitrophenol  respec¬ 
tively.  It  is  shown  that  neither  a-  nor  /3-naphthylamine  forms  com¬ 
pounds  with  o-dinitrobenzene  or  o-nitrophenol ;  /3-naphthylamine 
forms  no  compounds  with  2  :  4-dinitrotoluene.  Equimolecular 
compounds  are  formed  between  a-naphthyl amine  and  p-dinitro- 
benzene  (m.  p.  81*8°),  m-dinitrobenzene  (m.  p.  63*8°),  2:4-dinitro- 
toluene  (m.  p.  62°),  ??i-nitrophenol  (m.  p.  56*3°),  p-nitrophenol 
(m.  p.  68*2°),  and  2  : 4-dinitrophenol  (m.  p.  104*5°).  A  compound 
of  unknown  and  undetermined  composition  is  indicated  in  the 
system  a-naphthylamine-trinitrobenzene.  Equimolecular  com¬ 
pounds  are  formed  between  j8-naphthyl amine  and  p-dinitrobenzene 
(m.  p.  91°),  Tn-dinitrobenzene  (m.  p.  53*3°),  1  : 3  : 5-trinitrobenzene 
(m.  p.  161°),  m-nitro  phenol  (m.  p.  63*  5°),  p  -nitrophenol  (m.  p. 
81*5°),  and  2 : 4-dinitrophenol  (m.  p.  72*3°).  In  the  case  of  the 
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compounds  with  the  dinitrobenzenes,  the  range  of  existence  is 
greater  for  the  compounds  with  a-naphthylamine  than  for  those 
with  0-naphthyl  amine.  J.  F.  S. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions  •  VIII .  Robert  Kremann  and 

Wilhelm  Csanyi  (. Monatsh .,  1916,  37,  755 — 760.  Compare  pre¬ 
ceding  abstract). — Fusion  curves  have  been  produced  for  the 
binary  systems  formed  between  0-naphthylamine  and  the  three 
dihydroxybenzenes.  It  is  shown  that  0-naphthylamine  forms  equi- 
molecular  compounds  with  resorcinol  (m.  p.  77*6°)  and  catechol 
(m.  p.  81*3°).  A  compound  (m.  p.  141 ‘7°)  is  formed  between  two 
molecules  of  0-naphthylamine  and  one  molecule  of  quinol. 

J.  F.  S. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  IX.  A  Comparative 
Determination  of  the  Degree  of  Dissociation  of  some 
Additive  Compounds  in  the  Molten  Condition.  Robert 
Kremann  and  Georg  Grasser  (Monatsh.,  1916,  37,  761 — -774. 
Compare  preceding  abstracts). — The  degree  of  dissociation  of  the 
equimolecular  compounds,  formed  by  naphthalene,  a-naphthyl- 
amine,  0-naphthylamine,  and  aniline  with  various  other  substances, 
has  been  calculated.  The  calculation  was  carried  out  by  means  of 
the  formula,  of  van  Laar,  Oq  —  (RT02  j  Q0)[x2(1  +  #)]/[4(7q  —  T)],  in 
which  T0  is  the  melting  point  of  the  pure  compound,  a0  the  degree 
of  dissociation,  T  is  the  melting  point  of  a  mixture  of  the  com¬ 
pound  and  its  components  in  a  concentration  x,  and  Q0  is  the  total 
heat  of  fusion  which  is  made  up  of  the  real  heat  of  fusion  qQ  and 
the  heat  of  dissociation  A.  Q 0  is  determined  experimentally  from 
the  initial  direction  of  the  fusion  curve  of  the  compound  and  an 
indifferent  substance  by  means  of  the  expression  (dT  jdx)~ 
—  RT02/  (q0  +  aX)  =  —  RT02/  Q0.  As  indifferent  substances,  ^-nitro- 
toluene  and  nitrobenzene  were  used  in  the  experiments.  The  fol¬ 
lowing  values  of  a0  were  obtained :  naphthalene-m-dinitrobenzene, 
0*93;  naphthalene-p-dinitrobenzene,  0*87;  naphthalene— 2  :  4-di- 
nitrotoluene,  0*86;  naphthalene-2 : 4-dinitrophenol,  0*83;  a-naph¬ 
thylamine— m-dinitrobenzene,  0*53 ;  a-naphthylamine— 2  :  4-dinitro¬ 
toluene,  0*58;  a-naphthylamine— m-nitrophenol,  0*55;  a-naphthyl¬ 
amine— p-nitrophenol,  0*56;  a-naphthylamine— 2  :  4-dinitrophenol, 
0*28;  0-naphthylamine— m-dinitrobenzene,  0*88;  0-naphthylamine- 
m-nitrophenol,  0*55;  0-naphthylamine-p-nitrophenol,  0*54;  0-naph- 
thylamine-2  : 4-dinitrotoluene,  0*61 ;  aniline-m- dinitrobenzene,  0*23 ; 
aniline— 2  : 4-dinitrotoluene,  0*67;  aniline-phenol,  0*44;  and  aniline— 
m-cresol,  0*10.  J.  F.  S. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  XIX.  The  Binary 
Systems  of  Antipyrine  with  Phenols  and  their  Derivatives. 

Robert  Kremann  and  Otfried  Haas  (Monatsh.,  1919,  40, 
155 — 188.  Compare  this  vol.,  ii,  275). — By  means  of  melting- 
point  curves,  the  binary  systems,  antipyrine  and  phenolic  sub 5 
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stances,  have  been  investigated  with  the  object,  as  in  the  previous 
communications,  of  ascertaining  the  influence  of  substitution  on 
the  tendency  of  organic  substances  to  form  molecular  compounds. 
In  the  present  papers,  the  systems  antipyrine  with  phenol,  salicylic 
acid,  a-naphthol,  /3-naphthol,  o-nitrophenol, .^-nitrophenol,  m-nitro- 
phenol,  2 : 4-dinitrophenol,  pyrogallol,  catechol,  quinol,  and 
resorcinol  have  been  examined  and  the  fusion  curves  constructed. 
It  is  shown  that  an  equimolecular  compound  is  formed  between 
antipyrine  and  salicylic  acid,  phenol,  a-naphthol,  and  /3-naphthol 
respectively.  In  the  case  of  the  nitrophenols,  antipyrine,  as  in 
other  cases,  forms  no  compounds  with  o-nitrophenol,  but  with 
2?-nitrophenol  three  molecular  compounds  are  formed,  namely, 
two  molecules  of  antipyrine  with  one  molecule  of  y>-nitrophenol, 
and  one  molecule  of  antipyrine  with  one  and  two  molecules, 
respectively,  of  ^-nitrophenol.  In  the  cases  of  frz-nitrophenol,  pyro¬ 
gallol,  and  2  : 4-dinitrophenol,  only  the  melting-point  curves  of  the 
pure  components  could  be  observed,  owing  to  the  extreme  slow¬ 
ness  of  the  crystallisation  of  the  melt  lying  between  them.  There 
is  little  doubt  that  in  these  cases  one  or  more  molecular  compounds 
exist,  but  they  could  not  be  obtained.  Catechol  forms  three  mole¬ 
cular  compounds  with  antipyrine,  one  molecule  of  the  phenol  to 
one  and  two  molecules  of  antipyrine  respectively,  and  two  mole¬ 
cules  of  the  phenol  to  one  molecule  of  antipyrine.  In  the  case  of 
quinol,  two  compounds  are  formed,  two  molecules  of  antipyrine  to 
one  and  three  molecules,  respectively,  of  quinol.  J.  F.  S. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  XX.  The  Binary 
Systems  of  Acenaphthene  with  some  Nitro -derivatives  of 
Benzene.  Robert  Kremann  and  Otfried  Haas  ( Monatsh .,  1919, 
40,  189 — 204.  Compare  preceding  abstract). — Fusion  curves  have 
been  constructed  for  the  binary  systems  formed  between 
acenaphthene  and  the  three  dinitrobenzenes,  2 : 4-dinitrotoluene, 
the  three  nitrophenols,  2 : 4-dinitrophenol,  and  picric  acid 
respectively.  The  systems  acenaphthene-o-dinitrobenzene  and 
acenaphthene-p-dinitrobenzene  form  no  compounds,  but  simple 
eutectics ;  m-dinitrobenzene,  on  the  other  hand,  forms  an  equi¬ 
molecular  compound  (m.  p.  70*1°).  In  the  case  of  dinitrotoluene, 
an  equimolecular  compound  is  also  formed  (m.  p.  57*5°).  No  com¬ 
pounds  are  formed  between  acenaphthene  and  the  three  nitro¬ 
phenols,  simple  eutectics  being  formed  in  each  case.  An  equi¬ 
molecular  compound  is  formed  between  2 : 4-dinitrophenol  and 
acenaphthene  (m.  p.  86°),  and  a  similar  equimolecular  compound  is 
formed  between  picric  acid  and  acenaphthene  (m.  p.  151*5°). 

J.  F.  S. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  XXI.  The  Binary 
Systems  of  Trimethylcarbinol  with  Phenols  and  Amines 
respectively.  Robert  Kremann  and  Otto  Wlk  {Monatsh.,  1919, 
40,  205—236.  Compare  preceding  abstract).— Fusion  curves  have 
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been  constructed  for  the  binary  systems  trimethylcarbinol  and  the 
three  dihydroxybenzenes,  a-naphthol,  0-naphthol,  pyrogallol, 
/>toluidine,  the  three  phenylenediamines,  a-naphthylamine  and 
0~naphthylamine  respectively.  It  is  shown  that  two  compounds 
are  formed  between  .  catechol  and  trimethylcarbinol,  namely, 
between  two  molecules  of  catechol  and  one  molecule  of  the  alcohol 
(m.  p.  69*7°),  and  between  two  molecules  of  the  alcohol  and  one 
molecule  of  catechol  (m.  p.  29°).  In  the  case  of  resorcinol  and 
trimethylcarbinol,  two  compounds  are  also  formed,  an  equimole- 
cular  compound  (m.  p.  45*8°)  and  a  compound  between  two 
molecules  of  the  alcohol  and  one  molecule  of  resorcinol  (m.  p. 
47-3°),  The  volatility  of  trimethylcarbinol  rendered  the  examin¬ 
ation  of  the  fusion  curve  with  quinol  incomplete,  so  that  nothing 
can  be  said  of  any  compounds  which  may  be  formed  in  this  case. 
Pyrogallol,  a-naphthol,  and  0~naphthol  each  form  a  single  com¬ 
pound  with  trimethylcarbinol  which  melt  at  5 6’ 2°,  1*0°,  and  24° 
respectively.  Trimethylcarbinol  forms  no  compounds,  but  only 
simple  eutectics  with  p-toluidine,  m-phenylenediamine,  and 
^-phenylenediamine.  Two  compounds  are  formed  between  tri¬ 
methylcarbinol  and  0-naphthylamine,  namely,  a  compound  between 
two  molecules  of  the  amine  and  one  molecule  of  the  alcohol  (m.  p. 
95*5°),  and  between  one  molecule  of  the  amine  and  two  molecules 
of  the  alcohol  (m.  p.  92°).  In  the  case  of  a-naphthylamine,  three 
compounds  are  formed,  namely,  between  two  molecules  of  the  amine 
and  one  molecule  of  the  alcohol  (m.  p.  29 ‘5°),  one  molecule  of  the 
amine  and  two  molecules  of  the  alcohol  (m.  p.  24*1°),  and  between 
one  molecule  of  the  amine  and  six  molecules  of  the  alcohol  (m.  p. 
16*0°).  J.  F.  S. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  in  Binary  Solutions.  XXII.  The  Binary 
Systems  Triphenylcarbinol  with  Phenols  and  Amines 
respectively.  Robert  Kremann  and  Otto  Wlk  (Monats h.y  19 1 9, 
40,  237 — 258.  Compare  preceding  abstracts). — Fusion  curves 
have  been  constructed  for  the  binary  systems  triphenylcarbinol  and 
phenol,  a-naphthol,  0-naphthol,  quinol,  catechol,  resorcinol, 
p-toluidine,  a-naphthylamine,  and  jS-naphthylamine  respectively. 
It  is  shown  that  phenol,  a-naphthol,  and  0-naphthol  form  only 
simple  eutectics,  and  no  compounds  with  triphenylcarbinol.  Tri¬ 
phenylcarbinol  forms  a  single  compound  with  two  molecules  of 
catechol  (m.  p.  82'0°)  and  with  two  molecules  of  quinol  (m.  p. 
151*6°).  In  the  case  of  resorcinol,  a  reddish-brown  substance  of 
high  melting  point  separates  from  the  mixture  when  the  concentra¬ 
tion  of  the  mixture  lies  between  25%  and  55%  of  triphenylcarbinol. 
This  compound  has  not  been  further  examined  and  is  not  a  mole¬ 
cular  compound.  No  molecular  compounds  are  formed  between 
triphenylcarbinol  and  p-toluidine,  a-naphthylamine  and  ^-naphthyl- 
amine,  respectively,  simple  eutectics  being  formed  in  each  case. 

J.  F.  S. 
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Interchange  of  Bases  in  Permutite.  Gertrud  Kornfeld 
(Zeitsch.  Elektrochem .,  1917,  23,  173 — 177.  Compare  A.,  1918, 
ii,  315). — The  replacement  of  sodium  in  sodium  permutite  by  silver, 
and  the  replacement  of  silver  in  silver  permutite  by  potassium, 
barium,  and  ammonium  have  been  studied.  It  is  found  that 
shaking  permutite  with  solutions  of  the  various  salts  for  twenty 
minutes  is  sufficient  to  complete  the  interchange.  In  all  cases 
except  the  replacement  of  silver  by  barium,  the  concentration  of 
the  solution  has  no  effect  on  the  amount  of  change.  The  change 
between  sodium  permutite  and  silver  is  represented  by  the  equation 
([AgJ /Na-p)1'64  x  (Nay /Ag/)  =  1 29,  the  indices  P  and  L  denoting, 
respectively,  permutite  and  solution.  In  the  case  of  silver  per¬ 
mutite  and  ammonium  nitrate,  the  reaction  is  represented  by 
(Ag^/fNHJ,,)1'67  x  ([NIIJ^/Ag,)  =  37-7.  The  replacement  of 
silver  by  potassium  is  given  by  the  equation 

(A gP[KP)217  x  (KfjAgL)  —  const.  —  9-9, 
and  the  replacement  of  silver  by  barium  by  the  formula 

1*5  -  (A gpf  V/Ba,f8  x  (  V'B^/Ag,). 

The  various  theories  put  forward  to  explain  the  above-mentioned 
interchange  are  discussed  in  the  paper.  J.  F.  S. 

Wollastonite  (Ca0,Si02)  and  Related  Solid  Solutions  in 
the  Ternary  System  Lime-Magnesia-Silica.  J.  B.  Ferguson 
and  H.  E.  Merwin  ( Amer .  J.  Sci .,  1919,  [iv],  48,  165— 189).— A 
continuation  of  work  previously  published  (this  vol.,  ii,  401).  In 
the  present  paper,  the  solid  phases  of  the  ternary  system  lime- 
magnesia-silica  are  examined.  The  solid  phases  were  obtained  by 
preparing  glasses  of  the  desired  composition  and  crystallising  at 
low  temperatures.  The  solids  obtained  were  heated  at  various 
temperatures  and  the  changes  noted.  The  results  confirm  the 
earlier  work  with  regard  to  the  wollastonite— diopside  solid  solu¬ 
tions,  namely,  that  wollastonite  will  take  up  a  maximum  of  17% 
of  diopside  to  form  solid  solutions.  The  existence  of  solid  solu¬ 
tions  of  pseudowollastonite— diopside  containing  a  maximum  of  16% 
of  diopside  is  confirmed.  A  new  compound,  5Ca0,2Mg0,6Si02,  is 
described.  Solid  solutions  of  &kermanite  (or  perhaps  of  an  un¬ 
stable  compound,  3Ca0,Mg0,3Si02)  in  both  wollastonite  and 
pseudowollastonite  are  shown  to  exist.  The  wollastonite  solutions 
extend  to  a  composition  containing  between  60%  and  70%  of  &ker- 
manite,  and  the  pseudowollastonite  solid  solutions  extend  to  a  com¬ 
position  containing  about  23%  of  the  same  compound.  It  is  shown 
that  an  area  exists  in  which  the  wollastonite— diopside,  wollastonite— 
iikermanite,  and  wollastonite-5CaO,2MgO,6Si02  solid  solutions  are 
all  capable  of  existence.  The  decomposition  temperatures  on  this 
area  between  the  17%  diopside  solid  solution  and  the  compound 
5CaO,2MgO,6Si02  pass  through  a  minimum.  The  compound 
5Ca0,2Mg0,6Si02  decomposes  at  1365°,  and  the  17%  diopside  solid 
solutions  at  about  1340°,  whilst  pure  wollastonite  undergoes 
inversion  at  1200°. 
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Further,  the  inversion  temperatures  and  decomposition  tempera¬ 
tures  of  the  solid  solutions  of  silica  and  the  compound  3Ca0,2Si02 
were  studied.  The  results  are  discussed  generally,  and  diagrams 
and  models  to  represent  the  system  are  drawn.  J.  F.  S. 

Graphic  Representation  of  Systems  of  the  Form 
a  +  b  =  c  in  Triangular  Co  ordinates  and  a  [Method  of] 
Presentation  of  the  Phase  Rule.  Wa.  Ostwald  ( Zeitsch . 
Elehtrochem .,  1919,  25,  251 — 254). — A  mathematical  paper  in 
which  the  representation  of  systems  of  the  form  a  +  b  =  c  on  tri¬ 
angular  co-ordinates  is  considered.  The  use  of  such  a  co-ordination 
system  for  the  general  representation  of  phase-rule  problems  is 
discussed.  J.  F.  S. 

Theory  of  Detonation.  R.  Becker  ( Zeitsch .  Elehtrochem 
1917,  23,  40 — 49). — The  theory  of  detonation  is  developed  mathe¬ 
matically,  and  from  the  equations  deduced  the  following  values  are 
calculated,  which  are  of  the  same  order  as  the  experimentally  deter¬ 
mined  values :  for  a  detonation  temperature  of  2000°  with  glyceryl 
trinitrate,  a  detonation  pressure  of  92,500  atms.  is  set  up  and  the 
detonation  proceeds  through  the  mass  with  a  velocity  of  7230 
metres  per  sec.;  for  2500°  the  corresponding  figures  are  110,500 
atm.  and  7930  metres  per  sec.  J.  F.  S. 

Development  of  Atomism.  I.  M.  Giua  ( Gazzetta ,  1919, 
49,  ii,  1-— 42). — A  historical  essSiy  with  the  headings:  Genesis  of 
atomism;  precursors  of  atomism  in  Greece;  doctrine  of  the  ele¬ 
ments:  Anaxagoras  and  Empedocles;  the  atomistic  system:  Leu¬ 
cippus  and  Democritus;  Plato  and  Aristotle;  atomism  of  Epicurus; 
atomistics  in  the  poem  of  Lucretius ;  atomistics  in  the  Middle  Ages ; 
Arabic  atomism.  T.  H.  P. 

Harmony  of  the  Atomic  Weights.  Eduard  Schmiz  (Ber.y 
Bent .  pharm .  Ges.,  1919,  29,  504 — 518). — The  author  calculates 
numerical  relationships  between  the  atomic  weights  of  the  elements. 
These  relationships  are  the  same  as  those  which  exist  between  the 
sides,  hypotenuse,  and  radius  of  the  inscribed  circle  of  an  isosceles 
right-angled  triangle,  and  the  radius  of  the  circumscribed  circle 
round  the  squares  erected  on  the  sides  of  the  triangle.  The  ratios 
of  the  named  lines  are  \/2/2  : 1 :  (\/2  — 1)/2  :  \/5/2.  Thus  in 
twelve  cases  it  is  shown  that  the  ratio  of  the  atomic  weights  of 
pairs  of  elements  in  the  same  group  of  the  periodic  system  is 
\/5:  s/2;  in  nine  other  cases  the  ratio  is  \/5  :  \/5  —  1.  In  several 
cases  contiguous  elements  in  the  same  series  exhibit  the  ratio 
\/5/2  :  (2  \/2  —  l)/2.  Other  relationships  of  a  similar  character  are 
also  given.  J.  F.  S. 

Law  of  Multiple  Proportions.  E.  Puxeddu  ( Gazzetta ,  1919, 
49,  i,  203 — 208). — The  various  forms  in  which  the  law  of  multiple 
proportions  is  expressed,  including  the  new  statement  of  this  law  by 
Balareff  (A.,  1918,  ii,  15),  are  discussed.  It  is  shown  that  the  law, 
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usually  illustrated  by  means  of  the  oxides  of  nitrogen  and  by  a  few 
other  inorganic  and  organic  groups  of  compounds,  possesses  an 
intrinsic  significance  different  from  that  commonly  attributed  to  it, 
and  that  the  new  mode  of  enunciating  it  is  a  necessary  consequence 
of  various  principles  of  general  chemistry,  and  does  not  correspond 
exactly  with  the  original  enunciation.  T.  H.  P. 

Determination  of  Molecular  and  Atomic  Weights  ;  the 
Density  of  Gases  under  Normal  Conditions  and  Critical 
Constants.  J.  J.  van  Laar  (J.  Chim.  Phys.,  1919,  17,  266 — 328). 
— A  critical  consideration  of  the  methods  of  calculating  atomic  and 
molecular  weights  of  gases  from  purely  physical  data.  It  is  shown 
that  for  the  majority  of  gases,  on  the  assumption  that  v  =  oo  , 
a  —  ac(e^2iT)jealRTc)  and  b  —  bc(eaiRT)/(eafRTc),  where. a  —  BTC.  At 
0°  BT0  =  1  and  a0  =  (ac)oceIiTe“1  and  b0^=  (bc)^  .  eRT^~l.  On  reduc¬ 
ing  ac  and  bc  of  the  volume  vc  to  the  volume  v=oo  ,  the  values 
become  (^c)*  —  and  ( bc )ao  =  <f>bc ,  where  </>  is  given  by  the  ex¬ 
pression  <p  =  l  +  eTc,  in  which  e  has  a  value  54  x  10-5  for  substances 
with  a  critical  temperature  below  300°  Abs.  and  43  x  10“ 5  for  sub¬ 
stances  with  a  critical  temperature  above  300°  Abs.  This  differ¬ 
ence  may  probably  be  expressed  by  an  expression  of  the  type 
</>  =  1  q.  eTc  —  efTc2.  The  value  e  =  43  x  10~5  may,  however,  always  be 
used,  since  the  value  of  B0  is  nearly  always  relatively  very  small  for 
substances  with  a  critical  temperature  below  300°  absolute,  so  that 
this  value  has  little  influence  on  the  value  of  M.  The  function  e,xlRT 
often  appears  too  large  for  diatomic  gases,  and  in  this  case  it  may 
be  retained  if  a  —  \RTC  is  employed.  In  the  majority  of  cases  where 
the  critical  temperature  is  above  300°  i?0  =  &0  —  aQ=(bc-~ 

ac) .  eRTc~l  x(l  +  0-00043Tc).  In  this  formula  bc  may  be  calculated 
from  the  expression  bc  =  RTc/8pc ,  and  ac  from  ac  =  BTcxbcx 
27/8: A,  where  the  correcting  factor  A  is  obtained  from  the  formula 
A  =  27/ (8y  —  l)[y/(y  +  l)]2  and  2y  =  l  +  0'038  s/Tc.  In  the  case  of 
abnormal  substances  ac  and  bc  may  not  be  calculated  by  the  above 
simple  formulae,  but  by  means  of  much  more  complicated  formulae 
which  are  developed  in  the  paper.  The  formulae  put  forward  are 
used  to  calculate  the  atomic  weights  of  carbon,  xenon,  nitrogen, 
helium,  hydrogen,  neon,  argon,  and  krypton  from  physical  data,  and 
yield  values  in  excellent  agreement  with  the  accepted  values. 

J.  P.  S. 

Single  Deflexion  Method  of  Weighing.  Paul  H.  M.-P. 
Beinton  (7.  Amer.  Ghem.  Soc.,  1919,  41,  1151 — 1155). — To  use 
this  method,  the  balance  is  given  a  permanent  overload  on  the  left 
arm  by  screwing  the  adjusting  nut  on  one  end  of  the  beam  until, 
when  the  beam  and  pans  are  released,  the  pointer  swings  out  3  to  7 
divisions  to  the  right.  The  pan  arrests  must  be  so  adjusted  that 
there  is  no  lateral  vibration  of  the  pans  when  released,  and  the 
method  may  not  be  used  with  balances  in  which  the  beam  and  pans 
are  released  by  a  single  operation,  such  as  the  turning  of  a  single 
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milled  head  or  lever.  In  making  a  measurement  after  freeing  the 
beam,  the  pans  are  released  by  a  gentle,  steady  motion,  the  pointer 
swings  out  to  the  right,  and  the  turning  point  of  the  single  swing 
is  taken  as  the  zero  of  the  balance.  To  obtain  the  weight  of  any 
object,  it  is  counterbalanced  by  weights  until  on  releasing  the  pans 
the  pointer  swings  out  to  the  same  point.  A  number  of  readings 
made  by  the  author  and  by  students  are  given  to  show  that  exceed¬ 
ingly  rapid  weighing  to  within  OT  mg.  is  possible  by  this  method. 

J.  F.  S. 

Self-acting  Mercury  Pump.  A.  Stock  ( Zeitsch .  Elektrochem 
1917,  23,  35 — 40). — A  self-acting  mercury  pump,  on  the  Toepler 
principle,  is  described,  which  permits  the  collection  of  the  gases 
pumped  off.  The  movable  mercury  reservoir  is  replaced  by  a  strong 
three-necked  bottle  into  which  the  foot  of  the  pump  enters.  The 
mercury  is  raised  by  means  of  air  or  carbon  dioxide  under  pressure 
until  the  pump  is  full,  then  by  means  of  valves  actuated  by  the 
mercury,  the  pressure  is  cut  off  and  the  mercury  falls  again.  The 
pump  has  the  advantage,  in  addition  to  the  ease  of  operation,  that 
the  mercury  does  not  become  contaminated  with  impurities  from 
rubber  connexions  between  its  two  main  parts.  J.  F.  S. 

Greaseless  Valve  for  Gas  Work.  A.  Stock  (Zeitsch.  Elektro- 
chem .,  1917,  23,  33 — 35). — A  modification  of  the  floating  valve 
previously  described  (A.,  1915,  ii,  339)  is  given  in  the  paper.  This 
consists  of  a  pair  of  narrow  tubes  ground  to  fit  a  constriction  in 
each  of  two  parallel  tubes.  On  raising  a  mercury  reservoir  con¬ 
nected  with  the  tubes  the  valves  are  raised  and  close  the  apparatus. 
The  action  is  similar  to  that  of  the  valve  in  a  Toepler  pump.  Three 
forms  of  valve  are  described  which  are  designed  for  use  in  working 
with  gases  which  have  chemical  action  on  the  lubricant  used  with 
glass  taps.  These  valves  are  made  of  a  porous  material  which  will 
allow  the  passage  of  gases,  but  not  of  mercury,  so  that  when  the 
valve  is  in  contact  with  mercury  no  gas  may  pass.  The  valves  are 
fitted  into  the  glass  parts  of  apparatus  by  ground  joints.  These 
valves  may  be  used  in  the  production  of  high  vacua,  and  they 
exhibit  no  tendency  to  absorb  gases.  They  are  rather  slow  in 
action;  thus  the  pressure  in  a  1350  c.c.  flask  filled  with  air  was 
reduced  from  760  mm.  to  391  mm.  in  five  minutes,  to  189  mm.  in 
fifteen  minutes,  73  mm.  in  thirty  minutes,  and  to  0-0006  mm.  in 
ten  hours  by  means  of  a  mercury  pump  fitted  with  a  double  valve 
of  the  type  described.  J.  F.  S. 

Gas  Washing  and  Absorption  Apparatus.  Fritz  Friedrichs 
(Zeitsch.  angew.  Chem .,  1919,  32,  252—256). — The  author  dis¬ 
cusses  the  properties  of  some  thirty  different  forms  of  gas-washing 
and  gas-absorption  apparatus  which  have  been  described  since  the 
first  Woulfe’s  bottle  was  used  for  the  purpose.  He  considers  that 
only  those  forms  which  have  a  <(  serpentine  ”  principle  ensure  com¬ 
plete  washing  or  absorption  of  a  gas  under  reasonable  conditions. 

W.  P.  S. 
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Simple  Distillation  and  Extraction  Apparatus.  H.  W.  van 

IJrk  ( Pharm .  W eekblad ,  1919,  56,  1301 — 1303). — A  description, 
illustrated  by  a  diagram,  of  a  simple  apparatus  which  may  be  used 
alternatively  for  direct  distillation  or  extraction.  W.  S.  M. 
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An  Electrolytic  Hydrogen  Generator  for  the  Laboratory. 

L.  D.  Williams  (J.  Soc.  Chem.  Ind .,  1919,  38,  355t). — The  cell 
consists  of  a  filter  flask  of  250  c.c.  capacity  fitted  with  a  cork 
carrying  a  straight  tube  30  cm.  long  and  1*5  cm.  wide.  The  anode 
is  a  strip  of  lead  inside  the  tube  25  cm.  long,  the  lower  end  as  wide 
as  possible,  whilst  the  remainder  is  1  cm.  wide.  The  upper  end  is 
soldered  to  a  copper  lead  which  supports  the  electrode  so  that  its 
lower  end  is  1  cm.  above  the  bottom  of  the  tube.  The  cathode  is 
a  strip  of  lead  foil  thin  enough  to  pass  between  the  cork  and  the 
neck  of  the  flask  without  causing  any  leakage.  The  electrolyte 
consists  of  20%  sulphuric  acid,  and  should  nearly  fill  the  flask  when 
the  exit  is  open.  Such  a  cell  will  produce  7  c.c.  of  hydrogen  per 
ampere  per  minute.  The  ideal  plant  for  a  small  laboratory  con¬ 
sists  of  ten  cells  run  normally  at  1  ampere,  with  a  variable  resist¬ 
ance,  an  ammeter,  and  purifying  apparatus.  The  cell  can  also  be 
used  as  a  source  of  oxygen.  E.  H.  R. 

Physical  Constants  of  Chlorine  under  the  Action  of  Light. 

A.  Campetti  ( Nuovo  Cim.,  1919,  [vi],  17,  i,  143 — 158). — Experi¬ 
ment  shows  that  the  internal  friction  and  the  thermal  conductivity 
of  chlorine  are  not  appreciably  modified  by  the  light  from  an  arc 
lamp  which  has  been  passed  through  a  dilute  solution  of  copper 
sulphate  to  free  it  from  most  of  the  less  refrangible  radiations. 
The  same  is,  contrary  to  the  conclusions  of  Trautz  (A.,  1912, 
ii,  746),  most  probably  the  case  with  the  thermal  capacity,  that  is, 
the  specific  heat  at  constant  volume,  of  the  gas.  The  value  of 
7]  x  107  found  for  chlorine  is  1328  at  15°.  The  thermal  conductivity 
of  chlorine  is  about  0*8  times  that  of  air.  T.  H.  P. 

The  Catalytic  Oxidation  of  Ammonia.  Paul  Pascal  and 
Eugene  Decarriere  {Bull.  Soc.  chim .,  1919,  [iv],  25,  489 — 507). 
— Platinum  was  used  as  a  catalyst  in  six  different  states  of  sub¬ 
division,  varying  from  thin  platinum  foil  cut  into  pieces  and  made 
into  balls  to  platinised  anhydrous  magnesium  sulphate.  There  is 
a  certain  minimum  temperature  for  an  appreciable  velocity  of 
oxidation  varying  with  the  physical  state  of  the  catalyst.  This 
minimum  temperature  increases  with  the  curvature  of  the  surface 
of  the  catalyst,  but  is  independent  of  the  duration  of  contact  and 


ii.  464 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


of  the  concentration  of  the  air— ammonia  mixture.  In  every  case 
there  is  a  certain  temperature  and  concentration  range  over  which 
the  maximum  oxidation  occurs,  the  yield  diminishing  outside  these 
limits  and  becoming  insignificant  at  900°.  In  the  case  where  balls 
of  platinum  foil  were  the  catalyst,  increasing  the  oxygen  content 
of  the  air  slightly  increased  the  yield.  The  ammonia  not  con¬ 
verted  into  oxides  of  nitrogen  is  almost  invariably  lost  as  free 
nitrogen,  but  there  are  three  exceptions  where  some  of  the  ammonia 
passes  through  unchanged :  (1)  when  the  temperature  is  only  about 
320°;  (2)  when  the  alveolar  industrial  catalyst  is  used;  (3)  when 
the  catalyst  is  a  plug  of  very  fine  platinum  wire  or  wool.  [See, 
further,  J.  Soc.  Chem.  Ind .,  1919,  November.]  W.  G. 

Effect  of  Diminution  of  Pressure  on  the  Fixation  of 
Nitrogen  as  Nitric  Oxide  by  means  of  the  Electric  Arc. 

E.  Briner  and  Ph.  Naville  ( Helv .  Chim.  Acta ,  1919,  2, 
348 — 352). — As  in  the  formation  of  ammonia  (compare  this  vol., 
ii,  148,  190,  338),  the  optimum  yield  of  nitric  oxide  from  nitrogen— 
oxygen  mixtures  under  the  influence  of  the  electric  arc  is  given 
when  the  nitrogen  is  in  excess,  when  the  pressure  is  low,  and  when 
electrodes  of  certain  metals  are  employed ;  iron  and  nickel  behave 
normally,  the  optimum  yield  being  then  obtained  with  50%  of 
oxygen,  whilst  the  displacement  of  the  optimum  towards  the 
nitrogen-rich  mixtures  is  most  marked  with  platinum  and  less  so 
with  iridium  and  copper.  The  actual  increases  in  the  yield  pro¬ 
duced  by  lowering  the  pressure  and  by  using  excess  of  nitrogen 
are  less  pronounced  than  in  the  case  of  ammonia,  but  the  depend¬ 
ence  of  the  displacement  of  the  optimum  yield  on  a  reaction 
localised  in  the  neighbourhood  of  the  electrodes  is  more  apparent, 
and  is  shown  only  with  short  arcs  and  particularly  with  parallel 
electrodes.  These  results  are  in  accord  with  Guldberg  and  Waage’s 
law  only  if  the  active  masses  are  represented  by  the  concentrations 
of  active  particles,  and  not  by  the  molecular  concentrations  of  the 
two  elements;  such  active  particles  are  most  probably  the  neutral 
atoms  liberated  by  the  dissociating  action  of  the  arc  on  the  mole¬ 
cules.  The  favourable  result  obtained  by  use  of  excess  of  nitrogen 
is  explained  by  the  greater  resistance  to  dissociation  exhibited  by 
nitrogen  molecules.  T.  H.  P. 

Alkali  Hypochlorites ;  Free  or  Combined  Salts.  Ed. 

Justin-Mueller  (/.  Pharm.  Chim .,  1919,  [vii],  20,  113 — 115). — 
Reasons  and  evidence  are  adduced  to  show  that  alkali  hypochlorites 
have  the  formula  X20C12  or  NaOCl,NaCl,  the  constituents  in  the 
latter  formula  being  combined  to  form  a  single  molecule.  The 
similarity  between  the  reactions  of  calcium  hypochlorite  and  alkali 
hypochlorite  favours  the  combined  salt  view,  as  does  also  the 
decomposition  of  calcium  hypochlorite  by  sodium  carbonate : 
CaOCl2  +  Na2C03  =  Na20Cl2  +  CaCOs.  The  reaction  between  a 
hypochlorite  and  sulphuric  acid  would  be  represented  by  the  equa¬ 
tion  Na2OCl24-H2SO^“Na2S04  + Cl2  + H20,  whilst  the  equation 
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NaOCl  +  NaCl  +  IJ2S04  =  Na2S04  +  Cl2  +  H20  would  be  represent¬ 
ative  of  the  reaction  if  the  hypochlorite  consisted  of  NaOCl. 

W.  P.  S. 

New  Compound  of  Lime  and  Bromine  and  a  Process 
for  its  Manufacture.  John  Stanley  Arthur  and  Leonard 
Gibbs  Killby  (Brit.  Pat.,  131750). — A  new  bactericidal  compound, 
Ca0,Ca0Br2,H20,  having  properties  similar  to  bleaching  powder, 
but  stable  up  to  100°,  is  produced  by  heating  at  100°  the  red  com¬ 
pound,  CaOBr2,HoO,  formed  by  acting  on  quicklime  with  bromine 
and  water  in  the  proportion  of  100  grams  of  the  former  to  41  c.c. 
of  bromine  and  36  c.c.  of  water.  During  the  heating,  bromine  and 
water  are  evolved,  and  the  new  compound  remains  as  a  pale  yellow 
powder  containing  about  33%  of  available  bromine.  [See  also 
J.  Soc.  Chem.  hid.,  1919,  843a.]  G.  F.  M. 

Some  Chemically  Reactive  Alloys.  E.  A.  Ashcroft  (Tram. 
Faraday  Soc.,  19*19,  14,  271 — 277). — Alloys  of  magnesium  and  lead 
containing  from  5%  to  50%  of  magnesium  and  95%  to  50%  of  lead 
when  exposed  to  moist  air  rapidly  absorb  the  whole  of  the  oxygen 
present.  The  two  metals  form  the  compound  Mg2Pb,  and  the 
corresponding  alloy,  containing  19%  of  magnesium  and  81%  of  lead, 
is  the  most  reactive  of  the  series.  During  the  oxidation  process, 
the  alloy  crumbles  to  a  black  powder,  a  mixture  of  magnesium 
hydroxide,  Mg(OH)2,  and  a  hydrate  of  lead  sub-oxide,  Pb2(OH)2, 
being  formed.  These  hydrates  are  stable  when  heated  at  200°. 
The  mixture  is  unaffected  by  further  exposure  to  dry  air,  but  in 
presence  of  water  further  oxidation  occurs,  the  lead  sub-oxide  being 
oxidised  to  Pb(OH)2.  With  the  more  reactive  alloys,  the  action 
takes  place  in  the  cold,  but  with  those  containing  upwards  of  35% 
of  magnesium,  heat  is  necessary.  The  use  of  these  alloys  is  sug¬ 
gested  for  removing  the  last  traces  of  oxygen  from  gas  mixtures, 
for  instance,  in  the  preparation  of  pure  hydrogen  for  aircraft 
purposes. 

When  the  alloys  are  boiled  with  water,  oxidation  occurs  and  free 
hydrogen  is  formed.  The  magnesium  is  oxidised  rapidly,  but  the 
formation  of  lead  sub-oxide  takes  place  relatively  slowly.  When, 
however,  the  digestion  with  water  is  carried  out  under  pressure  at 
about  150°,  the  lead  is  completely  oxidised  to  lead  oxide  and  the 
theoretical  quantity  of  hydrogen  is  liberated. 

Alloys  of  magnesium  and  zinc  are  far  less  reactive.  In  fact, 
these  alloys  show  greater  resistance  to  oxidation  than  either  mag¬ 
nesium  or  zinc  alone  (compare  Grube,  A.,  1905,  ii,  320). 

E.  H.  R. 

Thorium  Lead.  O.  Honigschmid  ( Zeitsch .  Elektrochem .,  1917, 
23,  161 — 165). — After  a  discussion  on  the  atomic  weights  and 
origins  of  the  various  lead  isotopes,  the  author  describes  a  series  of 
experiments  made  to  determine  the  atomic  weight  of  the  lead 
extracted  from  thorite  from  Ceylon.  The  method  of  analysis  is 
the  same  as  that  previously  described  (A.,  1914,  ii,  653).  Four 
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determinations  were  made  of  the  ratio  (Th)~- PbCl2  •  2Ag  and  four 
determinations  of  the  ratio  Th-(PbCl2) :  2AgCl.  From  the  first 
set  of  measurements  the  value  207*77  is  obtained,  and  from  the 
second  set  the  value  207*78,  From  both  sets  the  mean  value 
207*77  +  0-14  is  calculated  as  the  atomic  weight  of  lead  from  this 
source.  The  present  value  is  entirely  in  agreement  with  the  value 
determined  by  Soddy  (T.,  1914,  105,  1402)  by  an  indirect  method. 
Assuming  the  stability  of  the  two  isotopes  Ra(G)  and  Th(E),  the 
author  calculates  that  these  two  substances  are  present  in  the  ratio 
20:7,  or  that  the  lead  from  thorite  consists  of  8*9%  of  uranium- 
lead  and  91*1%  of  thorium-lead.  J.  F.  S. 

Thallium  Selenides.  Luigi  Holla  (Atli  B.  Accad.  Lincei , 
1919,  [v],  28,  i,  355 — 359). — According  to  both  Pelabon  (A.,  1907, 
ii,  688)  and  Murakami  (A.,  1916,  ii,  34),  thallium  and  selenium 
form  three  compounds,  the  former  giving  to  them  the  formulae 
Tl2Se,  TISe,  and  Tl2Se5,  and  the  latter  Tl2Se,  TISe,  and  Tl2Sea. 
The  author's  attempts  at  thermal  analysis  of  this  system  lead  to 
discordant  results,  the  inapplicability  of  this  method  depending  on 
the  slowness  of  the  reaction  involved  or  on  its  inconsiderable  heat 
effect.  The  more  sensitive  method,  consisting  in  tracing  the  vari¬ 
ation  of  the  solution  tension  with  change  of  the  composition,  has 
therefore  been  employed,  the  results  obtained  excluding  the  exist¬ 
ence  of  the  third  thallium  selenide,  for  which  different  formulae  were 
given  by  Pelabon  and  Murakami.  T.  H.  P. 

Rare  Earths.  IX.  Atomic  Weight  of  Yttrium.  III. 

IT.  C.  Kremers  and  B.  S.  Hopkins  (J .  Amer .  Ghent .  Soc.,  1919, 
41,  718 — 721). — The  atomic  weight  of  yttrium  has  been  determined 
by  the  silver  chloride  method.  The  yttrium  compound  was  purified 
by  the  sodium  nitrite  precipitation  method  (A.,  1917,  ii,  34),  and 
the  product  converted  into  oxalate.  The  oxalate  was  ignited  in  a 
platinum  dish  and  the  oxide  dissolved  in  redistilled  nitric  acid. 
The  solution  was  filtered  and  diluted  with  2  litres  of  “  conductivity 
water"  in  a  Jena  flask,  and  treated  with  ammonia  gas.  The  pre¬ 
cipitated  hydroxide  was  washed  by  decantation,  dissolved  in  nitric 
acid,  and  reprecipitated  with  oxalic  acid.  The  oxalate  was  again 
ignited,  and  the  whole  process  of  purification  repeated.  The  final 
oxide  was  moistened  with  water,  and  hydrogen  chloride  passed  over 
until  all  had  dissolved,  and,  after  filtering,  the  solution  was  stored 
in  a  quartz  flask.  The  method  of  dehydrating,  fusing,  and  weigh¬ 
ing  the  anhydrous  chloride  was  the  same  as  previously  described 
( loc .  dt.).  The  anhydrous  yttrium  chloride  was  dissolved  in  a 
small  quantity  of  water  in  a  small  quartz  flask,  and  the  solution 
transferred  to  a  5 -litre  glass  bottle,  diluted  with  2  litres  of  water, 
and  treated  slowly  with  continuous  shaking  with  the  same  volume 
of  silver  nitrate  solution  containing  the  calculated  amount  of  silver 
nitrate.  The  bottle  and  contents  were  then  placed  in  a  shaking 
machine  and  shaken  for  twelve  hours.  The  precipitate  was  allowed 
to  settle,  and  the  solution  tested  in  a  nephelometer  for  an  excess 
of  either  chloride  or  silver  ions.  Additions  of  a  standard  solution 
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of  either  silver  nitrate  or  sodium  chloride  were  made  until  equi¬ 
valence  was  obtained,  and  the  solution  again  shaken  for  several 
hours.  The  whole  process  was  carried  out  in  a  dark-room.  The 
precipitation  was  effected  in  the  above  manner  because  earlier 
experiments  had  shown  that  equilibrium  was  only  slowly  attained, 
and  dilute  solutions  with  shaking  were  important  factors  in  reach¬ 
ing  a  satisfactory  end-point.  Experiments  were  made  with  seven 
samples,  and  from  the  ratio  3Ag:YtCl3  the  atomic  weight  of  89*33 
was  obtained,  the  extreme  values  being  89 -.30  and  89 '34. 

J.  F.  S. 

Reducing*  Action  of  Manganous  Oxide.  V.  Maori  (Boll, 
chim.  farm.,  1919,  58,  201 — 202).— Manganous  sulphate  completely 
precipitates  the  silver  from  a  hot  ammoniacal  silver  nitrate  solu¬ 
tion.  The  white  precipitate  formed  by  addition  of  the  manganous 
salt  to  ammoniacal  mercuric  nitrate  solution  turns  grey  and  then 
brown  on  boiling,  and,  after  treatment  with  sulphur  dioxide  solu¬ 
tion  or  an  acidified  solution  of  a  sulphite,  leaves  a  heavy,  brownish- 
grey,  pulverulent  deposit,  which  is  not  dissolved  by  dilute  nitric 
acid,  but  is  readily  attacked  by  the  concentrated  acid,  with  form¬ 
ation  of  nitrous  fumes.  When  an  ammoniacal  solution  of  copper 
and  manganous  sulphates  is  boiled,  cuprous  oxide  is  precipitated; 
the  supernatant,  colourless  liquid  gradually  becomes  blue  in  the 
air.  Addition  of  ammonia  to  a  solution  containing  a  cobalt  and  a 
manganous  salt  yields  a  precipitate  of  manganous  hydroxide  which 
gradually  becomes  brown,  not,  however,  by  direct  reduction  of  the 
cobalt  oxide,  since  the  latter  first  undergoes  peroxidation  in  the 
air,  and  then  gives  up  its  oxygen  to  the  manganese,  especially  on 
shaking.  No  tests  were  made  with  gold  or  platinum,  but  the 
hydroxides  of  other  metals  are  not  oxidised  by  manganous  salts. 

T.  H.  P. 

Corrosion  of  Metals ,  especially  Rusting  of  Iron.  F. 

Goudriaatst  (Chem.  Weekblad,  1919,  16,  [40],  1270 — 1285). — The 
conditions  governing  the  corrosion  of  metals,  especially  the  rusting 
of  iron,  have  been  investigated  by  the  author.  In  pure,  air-free 
water  the  process  is  purely  electrolytic.  When  the  concentration 
of  the  Fe”  ions  in  the  solution  is  1*2  x  10~6  gram-mols.  per  litre, 
action  ceases.  The  addition  of  oxygen  produces  a  very  marked 
effect;  the  oxidation  of  the  ions  gives  rise  to  a  fresh  F.M.F. ,  and 
corrosion  will  continue  unless  interrupted  by  a  disturbance  of  the 
equilibrium  of  the  metal  itself.  Carbon  dioxide  is  not  essential  for 
corrosion;  it  plays  a  secondary  part  only.  Nor  are  the  formation 
and  effect  of  hydrogen  peroxide  (Traube.  A.,  1885,  11051  confirmed. 
In  presence  of  oxygen,  the  velocity  of  corrosion  =  K(G{S  —  Gf),  C0 
being  the  solubility  of  the  oxygen  in  the  electrolyte  and  its  con¬ 
centration  near  the  iron.  Corrosion  is  greatest  where  G^  —  C^  that 
is,  where  the  metal  is  in  contact  both  with  air  and  water.  In  weak 
salt  solutions,  no  effect  is  observed.  Most  electrolytes  have  a  maxi¬ 
mum  u  critical  ”  concentration  at  which  corrosion  is  greatest,  but 
above  this  concentration  the  effect  diminishes,  and  many  solutions 
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have  also  a  “  limiting  ”  concentration  at  which  corrosion  ceases 
entirely.  Tables  are  given  showing  values  for  various  electrolytes. 
Solutions  of  sodium  carbonate  above  ±0*1  A  strength,  and  of 
sodium  hydroxide  above  0*02iV,  are  rust-preventive.  Ammonium 
salts  generally  are  very  corrosive.  The  potential  of  the  metal  is  a 
dominating  factor;  an  E.M.F.  of  0-793  volt  was  obtained  with 
pure  iron,  which  was  slightly  altered  by  compression  or  cooling, 
but  slowly  regained  its  original  value.  Impurities  in  iron,  by 
setting  up  local  E.M.F' s  up  to  20 — 90  millivolts,  accelerate 
corrosion.  The  effect  of  other  metals  depends  on  their  comparative 
potentials.  Contact  with  copper  increased  corrosion  of  iron  by 
25 — 47%,  and  with  nickel  by  14 — 19%.  No  definite  data  are 
obtainable  with  most  metals,  however.  The  composition  of  rust 
varies  considerably.  The  author  gives  many  references  to  the  work 
of  other  investigators.  W.  J.  W. 

Constitution  of  Iron— Chromium  Alloys,  Ernst  Janecke 
(Zeitsch,  Elektrochem.,  1917,  23,  49 — 55). — The  system  iron- 
chromium  has  been  examined  by  means  of  fusion  curves  and  by 
the  microscopic  study  of  polished  sections  of  the  various  alloys. 
The  fusion  curves  were  made  in  a  dynamidon  (alumina  and  clay) 
furnace  fitted  with  a  magnesite  crucible  and  heated  electrically. 
The  temperatures  were  automatically  recorded  by  means  of  a 
thermo -element  and  recorder.  Curves  were  produced  for  six  alloys 
lying  between  the  limits  10Fe:90Cr  and  90Fe:10Cr,  and  all 
indicate  that  the  system  iron-chromium  consists  of  a  single  eutectic 
which  can  form  mixed  crystals  with  either  component.  The 
eutectic  contains  75%  of  chromium  and  melts  at  1320°;  the  limits 
over  which  mixed  crystals  are  formed  are  55 — 85%  of  chromium. 
The  microscopic  investigation  shows  that  the  crystalline  structure 
is  finer  the  greater  the  percentage  of  chromium.  The  alloys  are 
all  tough,  and  only  in  the  case  of  the  alloys  rich  in  chromium 
(above  80%)  is  it  possible  to  break  them  on  an  anvil.  The  alloys 
are  easily  scratched  by  steel  and  are  easily  polished.  Nitric  acid, 
even  when  boiling,  is  without  action,  but  hot  1 : 1  sulphuric  acid 
attacks  them  readily.  The  present  results  are  at  variance  with 
previously  published  results  of  Treitschke  and  Tammann  (A.,  1907, 
ii,  958),  who  regard  the  system  as  pseudobinary  with  a  single  com¬ 
pound  of  undetermined  composition.  The  author  attributes 
Treitschke  and  Tammann’s  results  to  the  presence  of  aluminium  in 
the  chromium  used  by  them.  J.  F.  S. 

Chromium  Azoimide.  E.  Oliveri-MandaiA  ( Gazzetta ,  1919, 
49,  ii,  43 — 46.  Compare  Curtius  and  Rissom,  A.,  1899,  ii,  90). — 
Chromium  azoimide  may  be  separated  by  means  of  the  insoluble 
'pyridine  compound,  Cr(N3)a,3C5H5N,  which  forms  green,  crystalline 
crusts  and  explodes  violently  when  heated.  When  boiled,  its  con¬ 
centrated  aqueous  solution  deposits  mixtures  of  basic  salts  of  various 
compositions,  the  basic  azoimide ,  0H,Cr(N3)2,2H20,  which  is  far 
less  explosive  than  the  original  compound,  being  isolated.  Aqueous 
solutions  containing  chromium  azoimide  exhibit  the  green  colour 
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peculiar  to  complex  chromium  salts,  and  do  not  yield  a  precipitate 
with  ammonia  solution;  even  when  the  experimental  conditions  are 
widely  varied,  addition  of  silver  nitrate  does  not  cause  precipitation 
of  the  whole  of  the  nitrogen  as  silver  azoimide.  T.  H.  P. 

The  Crystallography  of  Uranyl  Nitrate  Hexahydrate. 

E.  Quercigh  (Eiv.  min.  crist .  Ital 1915,  44,  6 — 14). — A  detailed 
description  is  given  of  the  crystals,  which  varied  widely  in  habit 
according  to  the  solvent  employed  in  their  formation. 

Chemical  Abstracts. 

New  Method  o!  Analysis  of  Platinum  Ores  and  Com¬ 
positions  of  Native  Platinums  from  the  Urals.  Louis 
Duparc  ( Ilelv .  Chim .  Acta ,  1919,  2,  324 — 337). — The  modes  of 
occurrence  and  processes  of  extraction  of  platinum  in  the  Urals,  and 
a  new  method  for  analysing  platinum  ores,  are  described ;  a  table  is 
also  given  showing  the  mean  compositions  of  samples  of  platinum 
from  the  chief  centres  in  the  Urals.  [See,  further,  J.  Soc.  Chem. 
Ind .,  1919,  822a.]  T.  H.  P. 
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Mineralogical  Chemistry. 


Oceanic  Salt  Deposits.  Wilhelm  Grunewald  (Inaug-Diss. 
Erlangen ,  1913,  44  pp. ;  from  Jahrb.  Min.,  1916,  ii,  Ref.  255). — * 
The  work  is  a  continuation  of  that  of  van’t  Hoff  and  Meyerhoffer, 
and  deals  mainly  with  accurate  determinations  of  the  solubility 
relations  of  the  various  salts  found  in  the  salt  deposits;  1000  mols. 
H20  at  25°  dissolve  88  mols.  KC1,  or  111  mols.  NaCl,  or  12  mols. 
K2S04;  at  83°,  118  mols.  NaCl.  Magnesium  sulphate  heptahydrate 
at  25°,  1000  mols.  H20  contain  55  mols.  MgS04.  Potassium  chloride 
and  carnallite  at  25°,  1000  mols.  H20  contain  72’5  mols.  MgCl2  and 
11  mols.  KC1.  Magnesium  sulphate  heptahydrate  and  picromerite 
(schoenite)  at  25°,  1000  mols.  water  contain  58*5  mols.  MgS04  and 
5*5  mols.  K2S04.  Potassium  sulphate  and  picromerite  at  25°,  1000 
mols.  H20  contain  22  mols.  MgS04  and  16  mols.  K2S04.  Sodium 
chloride  and  magnesium  chloride  hexahydrate  at  25°,  1000  mols. 
H20  contain  103  mols.  MgCl2  and  2 '5  mols.  NaCl.  L.  J.  S. 

An  Unlisted  Mineral.  George  J.  Hough  ( Amer .  J .  Sci.} 
1919,  [iv],  48,  206).- — A  new  silver-copper  mineral,  found  in  a 
pocket  at  a  depth  of  1100  feet  in  the  Cocinera  Mine  at  Ramos,  in 
San  Luis  Potosi,  Mexico,  is  described.  The  mineral  is  silver-grey 
in  colour  with  a  metallic  lustre  and  slowly  tarnishes  to  black;  its 
streak  is  leaden-grey,  and  hardness  2*5.  It  has  D  6*14,  and  is  quite 
homogeneous.  Its  composition  is:  copper,  60*58%;  silver,  27*54%; 
iron,  1*55%;  and  sulphur,  9*65%,  which  would  give  as  the  empirical 
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formula  AgCu4S.  The  author  suggests  the  name  cocinerite  for  the 
mineral.  J.  F.  S. 

Exchange  of  the  Bases  of  Zeolites  in  Neutral  Salt 
Solutions.  Ilse  Zoch  ( Ghemie  der  Erde ,  1915,  1,  55  pp.,  and 
Inaug-Diss .,  Berlin ;  from  Jahrb .  Min.,  1916,  ii,  Ref.  266 — 267). — 
Various  zeolites  were  shaken  in  solutions  of  ammonium  chloride. 
Although  the  reaction  proceeds  at  first  with  comparative  rapidity, 
yet  equilibrium  is  only  slowly  reached.  For  example,  for  stilbite 
in  grains  of  0'25 — 0‘5  mm.  equilibrium  is  reached  after  forty  to 
fifty  days.  Temperature,  fineness  and  quantity  of  powder,  and 
strength  of  the  solution,  all  exert  an  influence.  There  is  an  ex¬ 
change  only  of  the  bases,  calcium,  sodium,  and  potassium,  these 
being  replaced  by  an  equivalent  amount  of  ammonium;  alumina 
and  silica  do  not  pass  into  solution,  and  the  amount  of  chlorine  in 
the  latter  remains  constant.  The  substitution  is  accompanied  with 
a  change  in  the  optical  characters  of  the  material.  Chabazite  is 
most  readily  acted  on,  then  stilbite,  heulandite,  and  harmotome 
in  the  order  named,  whilst  scolezite  is  scarcely  affected.  Silver 
nitrate  solution  acts  readily  on  stilbite  at  50°.  Copper  chloride 
solution  acts  on  chabazite,  stilbite,  and  heulandite  as  shown  by  a 
change  in  the  birefringence  and  the  green  staining;  the  latter  is 
removed  again  when  the  copper  is  replaced  by  ammonium. 

L.  J.  S. 
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Analytical  Chemistry. 


New  Method  of  Chemical  Analysis.  A.  W.  Hull  (/.  Amer . 
Ghent.  Soc.y  1919,  41,  1168— 1175).— A  method  of  analysis  based 
on  the  use  of  X-rays  is  described.  The  method  consists  in  passing  a 
beam  of  monochromatic  Xrays  through  the  powdered  material  con¬ 
tained  in  a  glass  tube  and  photographing  the  diffraction  pattern 
produced.  The  apparatus  required  consists  of  a  Coolridge  X-ray 
tube  fed  by  a  transformer;  in  front  of  the  tube  a  screen  of  suitable 
metal  is  placed  which  acts  as  a  filter  (for  a  molybdenum  tube,  a 
zirconium  filter  is  used).  The  rays  passing  through  the  filter  are 
cut  down  to  a  narrow  beam  by  means  of  two  lead  slits;  this  beam 
then  passes  through  the  material  under  analysis,  and  a  fraction  of 
it  is  scattered.  The  material  is  placed  at  the  centre  of  a  photo¬ 
graphic  film  which  is  bent  over  a  semi-circular  strip  of  wood  or 
brass.  After  exposure  for  an  hour  the  film  is  developed  and  the 
photograph  compared  with  photographs  prepared  from  known  sub¬ 
stances.  Substances  with  a  similar  crystal  structure  yield  similar 
patterns,  but  the  intensity  and  spacing  of  the  individual  bands 
varies  with  each  substance.  Examples  are  given  showing  that  this 
method  is  capable  of  use  for  analysing  mixtures  and  also  gives  an 
approximate  quantitative  analysis  of  simple  mixtures.  J.  E.  S. 
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Electrical  Apparatus  for  Use  in  Electrometric  Titrations, 

Howard  S.  Roberts  {J.  Amer .  Chem.  Soc .,  1919,  41,  1358 — 1362). 
— A  potentiometer  is  described  for  use  in  electrometric  titrations. 
This  instrument  does  not  necessarily  give  the  E.M.F .  readings  in 
volts,  but  in  arbitrary  units,  since  all  that  is  desired  in  this  type 
of  work  is  the  inflexion  point  of  the  E.M.F.  The  instrument  com 
sists  of  a  rheostat  on  which  two  sliding  contacts  work.  The  con¬ 
tacts  indicate  on  scales  which  are  numbered  in  opposite  directions, 
the  one  from  0  to  100  and  the  other  from  100  to  200.  Thus  when 
the  point  100  represents  zero  potential,  readings  may  be  made  with 
a  solution  which  changes  the  sign  of  its  E.M.F.  without  the  use  of 
reversing  keys  and  without  introducing  a  minus  sign  into  the 
figures.  The  potentiometer  is  used  with  a  single  dry  cell  and  a 
high  resistance  galvanometer.  J.  F.  S. 

Anti-reflux  Device  Applicable  to  Evolution  Methods 
of  Analysis.  P.  L.  Robinson  {Chem.  News ,  1919,  119, 159 — 161). 
— The  apparatus  consists  of  a  liquid  trap  placed  between  the  reac¬ 
tion  flask  and  the  absorption  vessel;  air  is  admitted  through  a 
vertical  tube  extending  into  the  liquid,  when  the  pressure  in  the 
reaction  flask  diminishes.  A  similar  apparatus  for  use  in  the 
estimation  of  sulphur  in  steel  is  described.  W.  P.  S. 

Colorimetric  Scale  for  the  Rapid  Estimation  of  the  Free 
Hydrochloric  Acid  in  Liquids  by  means  of  a  Solution  of 
Brilliant-green .  Maurice  Delort  and  Rochh  (Goinpt.  rend. 
Soc.  Biol.y  1918,  81,  646 — 649). — Two  c.c.  of  a  solution  (1:5000) 
of  brilliant-green  (tetraethyldiaminotriphenylcarbinyl  sulphate)  are 
mixed  with  2  c.c.  of  the  liquid  under  examination,  for  example, 
gastric  juice,  and  the  free  hydrochloric  acid  is  estimated  by  com¬ 
parison  with  a  colorimetric  scale.  The  colour  changes  are,  to  green 
(0’005%  hydrochloric  acid),  then  to  yellowish-green  (0‘03%  hydro¬ 
chloric  acid),  and  then  to  a  more  pronounced  yellow  tint  (O’ 2% 
hydrochloric  acid).  Decolorisation  occurs  in  one  to  two  hours  with 
a  0*1%  solution  of  hydrochloric  acid,  but  no  decolorisation  occurs 
with  acid  at  a  concentration  less  than  0*03%.  The  colorimetric  scale 
is  furnished  by  mixing  an  unfiltered,  aqueous  alcoholic  solution  of 
methylene-blue  (1  : 100),  a  filtered,  neutral  solution  of  potassium 
chromate  (1:20),  an  unfiltered,  aqueous  alcoholic  solution  of  eosin 
(0*10:100),  and  water  in  such  proportions  as  to  yield  mixtures 
exhibiting  tints  corresponding  with  those  produced  by  0*025%, 
0*05%,  0*075%,  0*10%,  0*15%,  and  0*2%  solutions  of  free  hydro¬ 
chloric  acid ;  the  mixtures  are  kept  in  small,  sealed  tubes.  A  solu¬ 
tion  of  brilliant-green  in  distilled  water  is  used  as  a  control.  A 
solution  of  brilliant-green  becomes  more  or  less  turbid  when  it  is 
mixed  with  undistilled  water.  Attempts  to  reproduce  the  turbidity 
in  the  colorimetric  scale  by  means  of  soap,  tincture  of  gum  benzoin, 
etc.,  did  not  give  satisfactory  results;  there  is,  however,  little  diffi¬ 
culty  in  such  cases  in  comparing  the  opaque  tints  with  the  trans¬ 
parent  tints  of  the  colorimetric  scale.  The  comparison  of  tints 
should  be  made  rapidly  (especially  for  hydrochloric  acid  at  the 
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higher  concentrations)  before  decolorisation  occurs;  comparison  is 
made  in  diffused  light  and  the  tubes  of  the  colorimetric  scale  should 
be  kept  in  the  dark  when  not  in  use.  The  presence  of  lactic  acid 
causes  little  difficulty  since  the  tint  which  it  produces  differs  (in 
being  nearly  turquoise  blue)  from  that  due  to  hydrochloric  acid 
and  is  much  less  intense  than  the  latter.  The  influence  of  com¬ 
bined  hydrochloric  acid  on  the  reaction  is  also  practically  neglig¬ 
ible.  This  is  shown  by  the  concordance  between  estimations  of  free 
hydrochloric  acid  (in  presence  of  combined  hydrochloric  acid)  by 
this  method  and  by  use  of  Linossier’s  reagent  and  by  the  fact  that  a 
hyperacid  gastric  juice  (after  exact  neutralisation  of  free  hydro¬ 
chloric  acid)  gave>  only  a  slight  colour  change  when  treated  with 
brilliant-green  solution,  this  change  in  colour  being  less  intense 
than  that  corresponding  with  the  minimum  of  the  scale.  This 
method  is  especially  adapted  to  use  under  conditions  where  the 
usual  laboratory  facilities  are  not  available. 

Chemical  Abstracts. 

Estimation  of  Iodides.  Paul  Godfrin  (Bull.  Soc.  pkarm., 
Bordeaux ,  1919,  16;  from  Ann.  CMm.  anal.,  1919,  [ii],  1, 
295—297). — The  method  depends  on  the  decomposition  of  the 
iodide  by  potassium,  dichromate  in  acid  solution,  the  liberated 
iodine  being  titrated  with  thiosulphate  solution.  Ten  c.c.  of  a  1% 
solution  of  the  iodide  are  treated  with  1  c.c.  of  10%  potassium 
dichromate  solution  and  15  drops  of  hydrochloric  acid;  20  c.c.  of 
10%  sodium  acetate  solution,  50  c.c.  of  water,  and  2  c.c.  of  starch 
solution  are  then  added,  and  the  iodine  titrated  with  standardised 
thiosulphate  solution.  The  method  may  be  applied  to  the  estima¬ 
tion  of  iodides  in  urine;  the  influence  of  substances  which  absorb 
iodine  is  removed  by  titrating  the  sample  with  iodine  before  the 
dichromate  is  added;  the  liberation  of  the  iodine  in  this  case  is  at 
a  maximum  in  three  minutes,  and  the  loss  is  about  2*5%  of  the 
quantity  of  iodine  present.  W.  P.  S. 

Estimation  of  Iodide,  Bromide,  and  Chloride  in  Presence 
of  Each  Other.  I.  M.  Kolthoff  ( Pharm .  Weekblad ,  1919, 
56,  1298 — 1300). — The  total  halogen  content  in  a  mixture  of 
chloride,  bromide,  and  iodide  is  determined  by  precipitation  with 
silver  nitrate.  Iodide  alone  is  determined  by  the  addition  of  excess 
of  iodate  after  acidifying  with  benzoic  acid,  and  titration  of  the 
iodine  liberated  by  means  of  thiosulphate.  Iodide  and  bromide  are 
estimated  as  follows:  25  c.c.  of  A/ 10 -solution  of  potassium  iodate, 
5  c.c.  of  A-sulphuric  acid,  and  20  c.c.  of  water  are  added  to  the 
solution,  and  the  halogen  liberated  is  driven  off  by  boiling  in  a 
Kjeldahl  flask.  Potassium  iodide  is  now  added  and  a  few  c.c.  of 
sulphuric  acid.  The  iodine  liberated  is  titrated  with  thiosulphate. 
The  chloride  present  is  then  determined  by  difference.  W.  S.  M. 

Detection  of  the  Halogens  in  Mixtures  of  their  Salts. 

A.  J.  Jones  ( Chem .  and  Drag .,  1919,  91,  52 — 53). — Traces  of 
iodide  in  a  bromide  or  chloride  may  be  detected  by  the  nitrite- 
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chloroform  test,  using  acetic  acid  in  the  proportion  of  1  c-c.  to 
1  gram  of  the  salt  and  10  c.c.  of  water.  To  detect  traces  of 
bromide  in  chloride  or  iodide,  the  salt  solution  is  boiled  with  the 
addition  of  a  small  quantity  of  potassium  permanganate  and  phos¬ 
phoric  acid,  and  the  vapours  brought  into  contact  with 
fluorescein  paper,  the  appearance  of  a  red  coloration  on  the 
paper  denoting  the  presence  of  bromine.  Traces  of  chloride  in 
iodide  or  bromide  may  be  detected  by  treating  the  salt  with  chloro¬ 
form  and  a  mixture  of  permanganate  and  phosphoric  acid  until 
all  the  iodine  or  bromine  has  been  liberated  and  removed  by  the 
chloroform.  The  aqueous  solution  is  then  decolorised  with 
sulphurous  acid,  the  chloride  precipitated  as  silver  chloride,  and 
the  latter  identified  by  its  complete  solubility  in  ammoniacal  silver 
nitrate  solution.  [See,  further,  J.  Soc.  Chem,  Ind 1919, 
November.]  W.  P.  S. 

Iodometric  Estimation  of  Sulphurous  Acid  and  Sulphites . 

I.  M.  Kolthoff  ( Pharm .  W eekblad,  1919,  56,  1366 — 1373). 
— The  accuracy  of  the  iodine  method  of  estimating  sulphurous 
acid  has  been  the  subject  of  much  investigation,  and  there  is  con¬ 
siderable  divergence  in  the  literature  on  the  subject.  The  author 
prepared  a  pure  solution  of  sulphur  dioxide,  free  from  sulphate, 
by  washing  the  gas  obtained  from  copper  and  sulphuric  acid  with 
barium  nitrate  solution,  and  dissolving  it  in  air-free  water  con¬ 
taining  5%  of  ethyl  alcohol,  the  solution  being  made  N  j  20.  When 
sulphurous  acid  was  added  to  Nj  10-iodine,  and  the  excess  of  the 
latter  titrated  with  sodium  thiosulphate,  very  accurate  results  were 
obtained.  Titration  of  the  iodine  by  sulphurous  acid  from  a 
burette  until  complete  reduction  took  place  was  also  satisfactory. 
Addition  of  sodium  carbonate  or  hydrochloric  acid  introduced 
errors  of  1*2  to  2*6%,  due  to  oxidation  by  the  air.  Inaccurate 
results  are  obtained  if  the  iodine  is  added  from  a  burette  to  the 
sulphurous  acid,  and  no  improvement  is  gained  by  adding  mannitol 
(Ruff  and  Jeroch,  A.,  1905,  ii,  200),  sucrose,  or  alcohol.  Solu¬ 
tion  of  pure  sodium  sulphite,  when  added  to  the  iodine,  gave 
accurate  results,  but  errors  up  to  2*8%  arose  when  the  iodine  was 
added  to  the  sulphite  solution.  Addition  of  potassium  iodide, 
which  acts  as  a  catalyst  in  oxidation,  caused  errors  up  to  3*4%, 
and  with  sodium  hydrogen  carbonate  divergencies  up  to  4%  were 
obtained.  The  author  states  that  inaccuracies  are  due  to  oxida¬ 
tion  by  the  air,  and  denies  the  influence  or  formation  of  free 
sulphur  in  the  reaction  (Volhard,  A.,  1888,  192).  W.  J.  W. 

Estimation  of  Sulphates  in  a  Concentrated  Electrolyte 
and  the  Estimation  of  Sulphur  in  Foods.  Vernon  K. 
Krieble  and  Autrey  W.  Magnum  (J .  Amer.  Chem.  Soc.,  1919, 
41,  1317 — 1328). — The  authors  have  investigated  the  sodium  per¬ 
oxide  method  of  estimating  sulphur  in  foods  with  the  double 
object  of  preventing  firing  or  explosions  during  the  oxidation  and 
of  precipitating  completely  barium  sulphate  from  the  solutions, 
obtained  from  the  fused  material,  which  have  a  high  concentration 
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of  electrolytes.  As  the  result  of  a  large  number  of  experiments 
carried  out  under  various  conditions,  the  following  method  of  pro¬ 
cedure  is  recommended ;  a  suitable  quantity  (2 — 3  grams)  of  the 
material  is  placed  in  a  nickel  crucible  of  100  c.c.  capacity,  mixed 
with  2 — 3  c.c.  of  water,  and  well  stirred  with  a  nickel  rod,  5  grams 
of  sodium  carbonate  are  added  and  well  mixed,  and  then  sodium 
peroxide  in  small  quantities  until  the  whole  mass  becomes  dry  and 
granular.  The  crucible  and  contents  are  carefully  heated  with  a 
Barthel  alcohol  lamp  until  the  mixture  becomes  a  brown,  homo¬ 
geneous,  fused  mass;  the  mixture  is  cooled  somewhat,  and  more 
sodium  peroxide  added  to  make  a  total  of  25 — -26  grams;  3  grams 
of  sodium  carbonate  are  also  added  and  mixed  with  the  peroxide. 
The  crucible  is  then  heated  by  pointing  the  flame  at  a  position 
opposite  the  level  of  the  contents  of  the  crucible  until  the  first 
signs  of  oxidation  appear,  when  the  flame  is  removed  and  the  lid 
placed  in  position.  After  the  oxidation  is  complete,  the  crucible 
is  heated  for  a  further  ten  minutes.  When  the  crucible  is  cool 
it  is  placed  in  100  c.c.  of  water  and  heated  until  the  contents  are 
dissolved,  50  c.c.  of  concentrated  hydrochloric  acid  are  added,  and 
the  volume  increased  to  350  c.c.  by  the  addition  of  water.  The 
solution  is  raised  to  the  boiling  point  and  precipitation  made  with 
10  c.c.  of  10%  barium  chloride  solution,  added  by  means  of  a 
dropper  at  the  rate  of  10  c.c.  in  four  minutes.  The  liquid  is  kept 
for  forty-eight  hours,  and  then  evaporated  to  dryness,  the  residue 
is  treated  with  water,  and,  after  keeping  for  eighteen  hours,  the 
precipitate  is  collected  on  a  Gooch  filter.  The  results  of  this 
method  are  always  high,  due  to  adsorbed  material  in  the  precipi¬ 
tate,  and  should  be  corrected  by  an  amount  which  is  determined 
experimentally.  The  correction  is  obtained  by  repeating  the 
estimation  with  a  solution  of  a  known  amount  of  potassium 
sulphate  and  finding  the  amount  by  which  the  weight  of  barium 
sulphate  differs  from  the  theoretical  quantity.  The  difference 
gives  the  correction  value.  J.  F.  S. 

Acidimetric  Estimations  in  Liquids  from  Aluminium 
Sulphate  Manufacture.  I.  Bellucci  and  E.  Lucchesi  ( Qazzetta , 
1919,  49,  i,  216 — 241).— The  various  methods  of  estimating  free 
and  combined  sulphuric  acid  in  acid  solutions  of  aluminium 
sulphate  are  discussed.  T.  H.  P. 

Alkalimetric  Titrations  in  Presence  of  Alumina.  I. 

Bellucci  and  E.  Lucchesi  ( Annali  chim.  Appl.,  1919,  11, 
199 — 204).— The  literature  of  the  subject  is  discussed  and  criticised 
(see  preceding  abstract).  T.  H.  P. 

The  Micro-estimation  of  Nitrogen  by  Direct  Nesslerisa- 
tion,  and  of  Total  Solids,  in  Drop  Quantities  of  Human 
Blood.  Amos  W.  Peters  (J.  Biol.  Chem.  1919,  39,  285 — 298). — 
The  estimation  of  total  solids  is  made  by  evaporating  the  known 
weight  of  blood,  previously  diluted  with  0*5%  sodium  fluoride 
solution,  on  a  weighed  quantity  of  pure  talc  powder  at  75° 
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Tlie  method  of  carrying  out  the  digestion  of  the  blood  in  the 
micro-Kjeldahl  process  is  minutely  described,  the  most  important 
point  in  the  management  of  the  digestion  relating  to  the  process 
of  heating.  The  colour  comparison  in  the  subsequent  n  easier  - 
isation  is  made  against  a  single  fixed  colour  standard  prepared 
from  picric  acid  and  ferric  ammonium  sulphate.  The  conditions 
of  accuracy  have  been  tested,  and  the  method  is  regarded  as  trust¬ 
worthy.  J.  C.  D. 

Estimation  of  Ammonia  in  Blood.  Otto  Fold*  ( J . 
Biol.  Ghent.,  1919,  39,  259 — 260). — It  is  pointed  out  that  the 
method  employed  by  Morgulis  and  Jahr  (this  vol.,  ii,  371)  yields 
unsatisfactory’  results  unless  every  reagent  used,  including  the 
permutite,  is  absolutely  free  from  ammonia.  A  method  is  given 
for  rendering  preparations  of  meta phosphoric  acid  free  from 
ammonia.  When  the  purified  reagents  are  employed,  the  amount 
of  ammonia  obtained  from  protein-free  blood  filtrates  is  practically 
nothing,  only  a  greenish-yellow  colour  being  obtained  with  Nessler  s 
reagent.  J.  C.  D. 

Volumetric  Estimation  of  Hydroxylamine.  William  C. 
Bray,  Miriam  E.  Simpson,  and  Anna  A.  Mackenzie  (/.  Amer. 
Ghent.  Soc.,  1919,  41,  1363 — 1378). — The  authors  have  investi¬ 
gated  three  methods  for  the  volumetric  estimation  of  hydroxyl- 
amine:  (1)  the  reduction  of  hy  droxylamine  to  an  ammonium  salt 
by  an  excess  of  a  titanous  salt  in  acid  solution,  (2)  the  oxidation 
of  hydroxylamine  to  nitrous  oxide  by  an  excess  of  ferric  sulphate 
in  sulphuric  acid  solution  with  titration  of  the  ferrous  salt  pro¬ 
duced,  by  potassium  permanganate  solution,  and  (3)  the  oxidation 
of  hydroxylamine  to  nitrous  oxide  by  iodine  in  a  solution  kept 
neutral  by  means  of  disodium  hydrogen  phosphate.  The  first 
two  methods  are  found  to  be  accurate,  but  the  iodine  method  is 
unsatisfactory.  In  addition  to  the  known  positive  error  in  the 
ferric  salt  method,  which  is  due  to  the  addition  of  permanganate 
while  some  hydroxylamine  or  an  intermediate  product,  nitroxyl, 
is  still  present,  a  negative  error  due  to  oxygen  of  the  air  is  found 
under  certain  conditions.  Both  errors  are  easily  avoided,  the 
latter  by  adding  the  hydroxylamine  slowly  to  a  boiling  solution  of 
ferric  sulphate.  Three  sources  of  error  are  met  with  in  the  iodine 
method :  (1)  that  due  to  incomplete  reaction,  which  may  be 

avoided  by  the  addition  of  disodium  hydrogen  phosphate, 
(2)  nitrite  formation,  which  occurs  under  all  the  conditions  in¬ 
vestigated  and  constitutes  a  positive  error,  and  (3)  absorption  of 
oxygen  from  the  air,  which  constitutes  a  negative  error.  An 
empirical  method  is  described  whereby  theoretical  results  can  be 
obtained  by  the  iodine  method,  but  this  is  shown  to  be  due  to  a 
compensation  of  the  last-named  two  errors.  Hydroxylamine  is 
oxidised  mainly  to  nitrate  by  an  excess  of  hypochlorous  acid. 
Sodium  thiosulphate  in  a  solution  of  disodium  hydrogen  phos¬ 
phate  can  be  quantitatively  oxidised  to  sulphate  by  iodine.  The 
reaction  is  rapid  at  70°.  J.  F.  S. 
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Influence  of  Fluorides  on  the  Oxidimetric  Estimation 
of  Nitrous  Acid.  I.  Bellucci  ( Gazzetta ,  1919,  49,  i,  209—216). 
— Lunge's  method  of  estimating  nitrous  acid  by  means  of  per¬ 
manganate  leads  to  fallacious  results  if  the  solution  contains  also 
fluorine  ions  in  high  concentration.  This  anomaly  is  due  to  the 
same  cause  as  that  observed  by  Milller  and  Koppe  (A.,  1910, 
ii,  957)  in  the  oxidimetric  estimation,  also  in  presence  of  fluorides, 
of  manganese  by  Volhard’s  method,  namely,  the  formation  of 
derivatives  of  tervalent  manganese.  In  the  case  of  nitrous  acid, 
this  inconvenience  may  be  overcome  by  treating  the  nitrous  acid, 
in  a  solution  acidified  with  sulphuric  acid,  with  excess  of  standard 
permanganate  solution,  then  adding,  after  a  couple  of  minutes, 
potassium  iodide  solution  and  estimating  the  iodine  liberated  by 
the  excess  of  permanganate  by  titration  with  thiosulphate  solu¬ 
tion.  A  blank  estimation  should  also  be  carried  out  with  the  same 
volume  of  permanganate  as  is  used  to  oxidise  the  nitrous  acid. 

The  case  studied  by  Miiller  and  Ivoppe  is  not  amenable  to  this 
procedure,  since  addition  of  the  alkaline  iodide  would  there  result 
in  liberation  of  iodine  in  amount  corresponding  with  the  quantity 
of  permanganate  initially  taken,  T.  H.  P. 

Estimation  of  Citrate-soluble  Phosphoric  Acid  by 
Petermann’s  Method.  H.  Nfajbauer  and  E.  Wolferts 

( Landw .  Versuchs-Stat.,  1916,  89,  197 — -202). — New  methods  are 
described  for  preparing  Petermann  s  ammoniacal  citrate  solution 
and  for  applying  it  to  the  estimation  of  the  citrate-soluble  phos¬ 
phoric  acid  of  dicalcium  phosphate  (if  Methodes  suivics  dans 
l’analyse  des  matieres  fertilisantes/'  Gembloux,  1897).  [See  J. 
Soc.  Chew,.  Ind  ,  1919,  837a.]  T.  H.  P. 

Electrolytic  Resistance  Method  of  Estimating  Carbon 
in  Steel.  J.  R.  Gain  and  L.  G.  Maxwell  (/.  Ind.  Eng.  Chem ., 
1919,  11,  852 — 860). — A  rapid  method  of  estimating  carbon  in  steel 
has  been  based  on  the  absorption  of  the  carbon  dioxide,  obtained 
by  direct  combustion,  in  barium  hydroxide  solution,  and  measur¬ 
ing  the  change  in  the  electrolytic  resistance  of  the  solution  caused 
by  the  precipitation  of  the  barium  ions.  A  simple  form  of  absorp¬ 
tion  apparatus  has  been  devised  for  this  purpose,  containing  a  cell 
in  which  the  electrodes  can  be  adjusted  so  as  to  give  a  definite  cell 
constant,  and  Weibel's  galvanometer  has  been  found  an  accurate 
instrument  for  measuring  the  resistance.  The  combustion  is 
carried  out  in  an  electric  furnace,  and  the  carbon  dioxide  is 
expelled  by  a  current  of  air  (freed  from  carbon  dioxide).  A  table 
showing  the  percentages  of  carbon  corresponding  with  the  resist¬ 
ance  and  the  temperature  of  barium  hydroxide  solutions  of  definite 
concentrations  has  been  made,  and  from  this  a  nomographic  chart 
has  been  constructed  whereby  the  percentages  may  be  read  directly 
with  an  error  of  less  than  0‘005%  of  carbon.  [See  further,  J.  Soc. 
Chew.,  Ind.,  1919,  773a.]  C.  A.  M. 

Detection  of  Carbon  Monoxide  in  Air.  Desgrez  and 

Labat  (Acad,  med.,  1919;  from  Ann.  Chim.  anal.,  1919,  [ii],  1, 
294 — 295)  — Strips  of  filter  paper  are  immersed  in  10%  palladium 
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chloride  solution  and  then  dried  in  the  dark.  If  a  strip,  moistened 
at  one  end,  is  suspended  in  air  containing  carbon  monoxide,  the 
moistened  portion  becomes  grey,  brown,  or  black  within  six  minutes, 
whilst  the  dry  portion  retains  its  yellow  colour.  The  depth  of  the 
coloration  depends  on  the  amount  of  carbon  monoxide  present; 
1  part  in  1300  parts  of  air  yields  a  distinct  grey  coloration.  If  the 
air  also  contains  hydrogen  sulphide,  the  strip  should  be  suspended 
in  a  bottle  through  which  the  air,  previously  passed  over  lead 
acetate,  is  aspirated.  W.  P.  S. 

Estimation  of  the  Reaction  of  Natural  Waters.  J. 

Tillmans  ( Zeitsch .  Nahr .  Genussm 1919,  38,  1 — 16).— The  reac¬ 
tion  (hydrogen  ion  concentration)  of  most  natural  waters  is  due  t-o 
free  carbon  dioxide  and  to  carbon  dioxide  combined  as  hydrogen 
carbonates,  and  is  conveniently  expressed  as  ten  thousandths  of  a 
mg.  per  litre  (  =  h‘).  In  neutral  waters  h*  — 1;  all  values  above  1 
indicate  an  acid  reaction  and  all  values  under  1  an  alkaline  reac¬ 
tion.  Generally,  li*  can  be  calculated  with  sufficient  accuracy  by 
multiplying  the  mg.  of  free  carbon  dioxide  per  litre  by  3  and  divid¬ 
ing  the  result  by  the  number  of  mg.  of  carbon  dioxide  present  as 
hydrogen  carbonate  per  litre  of  water.  The  exceptions  to  this  rule 
are  described.  In  the  case  of  alkaline  waters,  the  alkalinity  may  be 
expressed  as  the  reciprocal  of  h  .  [See,  further,  ,7.  Soc.  Chem.  Ind ., 
1919,  November.]  W.  P.  S. 

Acidosis.  XVI.  Estimations  of  Bicarbonate  in  the 
Blood  Plasma  of  Different  Species  by  the  Titration  and 
Carbon  Dioxide  Capacity  Methods.  Edgar  Stillman  (J. 
Biol .  Chem.,  1919,  39,  261 — 265). — The  methods  employed  were 
those  described  by  van  Slyke,  Stillman,  and  Cullen  (A.,  1917, 
i,  521 ;  this  vol.,  ii,  298),  and  examinations  of  plasma  from  the 
blood  of  man,  dogs,  sheep,  rabbits,  and  chickens  were  carried  out. 
Results  obtained  by  titration  agreed  wTith  those  by  the  carbon 
dioxide  capacity  method,  as  a  rule,  within  less  than  two  xnilli- 
molecular  in  plasma  bicarbonate  concentration.  The  results  con¬ 
firm  the  conclusion  reached  in  the  former  paper  that  the  two 
methods  may  be  used  interchangeably  for  clinical  and  for  many 
experimental  purposes.  J.  C.  D. 

The  Estimation  of  Calcium  and  Magnesium  in  Different 
Saline  Solutions.  E.  Canals  (Bull.  Soc.  Chim.,  1919,  [iv], 
25,  90 — 94). — Experiments  in  which  magnesium  ammonium  phos¬ 
phate  was  precipitated  by  adding  a  solution  of  magnesium  sulphate 
to  an  ammoniacal  solution  of  sodium  phosphate  containing  am¬ 
monium  chloride  showed  that  considerable  excess  of  phosphate, 
ammonia,  or  ammonium  chloride  or  of  all  three  together  may  be 
used  without  the  accuracy  of  the  magnesium  estimation  being 
thereby  affected.  Only  in  special  circumstances  can  magnesium 
be  estimated  as  oxide  or  sulphate.  Both  these  compounds  are 
very  hygroscopic,  and  magnesium  sulphate  is  subject  to  decomposi¬ 
tion  at  a  bright  red  heat.  E.  H.  R. 
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Separation  and  Estimation  of  Magnesium  in  the 
Presence  of  Fixed  Alkalis.  P.  Nicolardot  and  F.  Dandurand 
{Rev.  Met.,  1919,  16,  193 — 199). — The  most  trustworthy  method 
for  the  separation  of  magnesium  from  alkalis  consists  of  precipi¬ 
tating  the  magnesium  by  means  of  ammonium  phosphate;  the 
details  of  this  method  are  too  well  known  to  need  description.  A 
large  excess  of  ammonium  phosphate  should  be  avoided;  the  small 
excess  which  is  necessary  may  be  removed  subsequently  by  treat¬ 
ment  with  ferric  chloride  and  ammonia,  and  the  alkalis  mav  then 
be  estimated.  Separation  of  the  magnesium  by  means  of  ammon¬ 
ium  carbonate  in  alcoholic  solution,  barium  hydroxide,  calcium 
hydroxide,  ammonium  oxalate,  or  mercuric  oxide  is  untrustworthy. 
A  simple  method  for  the  estimation  of  magnesium  when  alkalis  are 
not  present  (for  example,  in  the  analysis  of  metallic  magnesium 
and  its  alloys)  depends  on  the  precipitation  of  the  magnesium  as 
magnesium  fluoride-hydrofluoride ;  the  magnesium  chloride,  in 
neutral  solution,  is  treated  with  a  slight  excess  of  ammonium 
fluoride,  the  mixture  is  evaporated  to  a  syrup  on  a  water-bath, 
and  the  residue  ignited.  The  ignited  residue  consists  of  mag¬ 
nesium  fluoride.  This  method  cannot  be  employed  when  alkali 
chlorides  are  present  in  the  solution.  W.  P.  S. 

Estimation  of  Metallic  Zinc  Content  of  Zinc  Dust. 

W.  F.  Edwards  (Chem.  and  Met.  Eng.,  1919,  21,  192). — Neither 
the  hydrogen-gas  method  nor  the  reduction  of  potassium  iodate  is 
on  the  whole  suited  to  the  evaluation  of  zinc  dust,  used  or  unused, 
in  sherardising.  The  amalgam  method  is  not  satisfactory  for  prac¬ 
tical  purposes,  even  if  carried  out  with  careful  attention  to  details 
in  parallel  estimations  under  identical  conditions.  The  reduction 
of  ferric  sulphate  gives  inconsistent  results,  but  with  crystallised 
ferric  ammonium  sulphate  satisfactory  results  are  obtained,  the 
time  required  being  approximately  fifteen  minutes  against  six  to 
thirty-six  hours  for  the  gas  method.  The  method  is  as  follows : 

1  gram  of  zinc  dust  is  put  into  a  600  c.c.  Erlenmeyer  flask,  together 
with  50  grams  of  ferric  alum  in  crystals  and  100  c.c.  of  water,  the 
whole  being  constantly  stirred.  As  soon  as  the  zinc  dust  is  dis¬ 
solved,  100  c.c.  of  1:10  sulphuric  acid  are  added,  and  the  solution 
titrated  against  potassium  permanganate.  Comparisons  of  results 
obtained  on  new  and  used  zinc  dust  by  the  hydrogen-gas  method 
and  the  ferric  alum  method  are  given,  and  show  good  agreement. 

T.  H.  B. 

Simple  Method  of  Analysing  Bearing  Metal  and  Similar 
Alloys.  G.  Oesterheld  and  P.  Honegger  ( Helv .  Chim.  Acta , 
1919,  2,  398 — 416). — -The  principles  on  which  the  method  described 
is  based  are  as  follows.  The  alloy  is  dissolved  in  boiling  concen¬ 
trated  sulphuric  acid,  dissolution  being  complete  in  a  few  minutes 
even  with  an  alloy  rich  in  lead.  The  antimony  passes  quantitatively 
into  solution  in  the  tervalent  form  and  the  tin  as  stannic  sulphate. 
The  copper  and  lead  are  converted  entirely  into  copper  and  lead 
sulphates,  subsequent  dilution  with  water  resulting  in  the  separa- 
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tion  of  crystalline  lead  sulphate,  which  is  readily  removed  by  fil¬ 
tration  through  a  Gooch  crucible.  In  the  filtrate  the  antimony  is 
titrated  directly  with  potassium  bromate,  the  titrated  solution 
being  then  reduced  and  the  tin,  and  afterwards  the  copper,  esti¬ 
mated  volumetrically.  In  presence  of  tin,  antimony,  and  lead, 
copper  may  be  estimated  in  a  few  minutes  by  a  simplified  form  of 
electrometric  titration  with  sodium  thiosulphate.  [See  J.  Soc. 
Oh  cm.  Ind.}  1919,  824a.]  T.  H.  P. 

Estimation  of  Small  Quantities  of  Mercury  in  Toxico¬ 
logical  Investigations.  F.  Carrescia  (Boll,  chim .  farm .  1919, 
58,  242 — 244). — Descriptions  are  given  of  the  methods  applied  to 
the  estimation  of  mercury  in  two  cases  of  attempted  poisoning  by 
addition  of  mercuric  chloride  to  coffee  and  to  a  bronchial  remedy. 
[See  J.  Soc.  Chem.  Ind.,  1919,  November.]  T.  H.  P. 

A  Sensitive  Reaction  for  Manganous  Salts.  D.  H.  Wester 
(. Pharm .  W eekblad,  1919,  56,  1289 — 1290). — The  author  points  out 
that  the  potassium  oxalate  test  for  manganese  salts  is  less  sensitive 
than  the  tests  with  lead  peroxide  and  nitric  acid,  and  with  per¬ 
sulphate  and  silver  nitrate,  both  of  which  are  applicable  in 
presence  of  considerable  quantities  of  chlorides.  The  reaction  may, 
however,  be  used  as  a  sensitive  test  for  oxalate.  W.  S.  M. 

Estimation  of  Manganese  in  Steel  by  means  of  Per¬ 
sulphate  in  the  Presence  of  Chromium  and  Tungsten. 

P.  Nicolardot  and  A.  Levi  (Rev.  Met.,  1919,  16,  201 — 216). — 
Investigation  of  the  persulphate  method  showed  that  the  most 
trustworthy  results  are  obtained  under  the  following  conditions.  A 
quantity  of  0*2  gram  of  the  steel  is  dissolved  in  10  c.c.  of  33% 
sulphuric  acid  and  0*5  c.c.  of  nitric  acid;  the  solution  is  then 
cooled,  5  c.c.  of  saturated  silver  sulphate  solution  and  0*5  gram  of 
persulphate  are  added,  the  solution  is  diluted  to  50  c.c.,  heated  for 
three  to  five  minutes  in  a  water-bath,  the  heating  being  discon¬ 
tinued  when  the  red  coloration  appears.  The  mixture  is  set  aside 
until  cold  and  then  titrated  with  arsenious  acid  solution ;  the  latter 
should  contain  0*5  gram  of  arsenious  acid  and  2*5  grams  of  sodium 
hydrogen  carbonate  per  litre,  and  be  standardised  against  a  steel 
containing  a  known  amount  of  manganese.  If  the  titrated  mixture 
is  again  heated,  the  manganese  is  reoxidised  (a  sufficient  quantity 
of  persulphate  still  remains  for  this  purpose),  and  the  titration 
may  be  repeated.  If  the  steel  contains  a  large  quantity  of 
chromium  and  less  than  1%  of  manganese,  the  amount  of  the  latter 
should  be  brought  up  to  about  1%  by  the  addition  of  manganese, 
in  the  form  of  a  standard  permanganate  solution,  after  the  treat¬ 
ment  with  persulphate.  The  following  method  is  recommended  in 
the  case  of  a  steel  containing  chromium,  tungsten,  and  vanadium. 
A  weighed  amount  of  0*2  gram  of  the  steel  is  boiled  with  25% 
sulphuric  acid  and  0-5  c.c.  of  nitric  acid  until  a  precipitate  of 
yellow  tungstic  acid  forms  and  all  black  particles  disappear;  the 
mixture  is  cooled,  sodium  hydroxide  is  added  in  quantity  sufficient 
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to  dissolve  the  tungstic  acid  and  precipitate  the  iron,  3  c.c.  of 
phosphoric  acid  solution  (containing  38%  P206)  are  added,  the 
mixture  again  cooled,  and  slightly  acidified  with  sulphuric  acid. 
If  the  solution  thus  obtained  is  not  perfectly  clear,  the  estimation 
must  be  recommenced.  The  solution  is  then  treated  with  10  c.c. 
of  saturated  silver  sulphate  solution  and  1  to  3  grams  of  per¬ 
sulphate,  heated  on  a  water-bath  for  three  to  five  minutes,  cooled. 
0*002  gram  of  manganese  (in  the  form  of  potassium  permanganate 
solution)  is  added,  and  the  solution  is  titrated  with  arsenious  acid 
solution.  The  quantity  of  manganevse  added  is  deducted  from  the 
result  obtained.  The  authors  do  not  think  it  advisable  to  attempt 
to  estimate  the  chromium  and  the  manganese  in  the  same  portion 
of  the  sample.  W.  P,  S. 

Estimation  of  Iron  in  Iron  Ores  by  means  of  Per¬ 
manganate.  R.  Schwarz  ( Chem .  Zeit.,  1919,  43,  499 — 500). — 
A  reply  to  Brandt  (this  vol.,  ii,  373). — The  author  maintains  that 
the  use  of  sodium  silicate  in  the  titration  is  trustworthy  under 
the  conditions  described  by  himself  and  Rolfes  (this  vol..  ii,  170). 

W.  P.  S. 

Electrometric  Titrations ,  with  Special  Reference  to  the 
Estimation  of  Ferrous  and  Ferric  Iron.  J.  C.  Hostetter 
and  H.  S.  Roberts  (/.  Amer.  Chem.  Soc 1919,  41,  1337 — 1357). 
— Experiments  are  described  on  the  estimation  of  ferrous  iron 
by  titration  with  potassium  dichromate  and  potassium  perman¬ 
ganate  in  which  the  end-point  of  the  reaction  is  obtained  from 
the  E.M.F.  of  the  solution  against  a  calomel  electrode.  The 
work  is  extended  to  the  estimation  of  ferric  iron  by  means  of 
stannous  chloride  and  the  titration  of  potassium  dichromate  with 
stannous  chloride.  The  electrical  apparatus  used  in  the  work  is 
that  described  by  Roberts  (see  this  vol.,  ii,  471).  A  special 
“  titration  head  ”  is  used  to  cover  the  flasks  in  which  the  titration 
is  carried  out.  This  consists  of  a  glass  cap  with  three  openings  at 
the  top;  through  the  first  opening  a  glass  tube  from  the  calomel 
electrode  enters,  the  second  opening  admits  the  tip  of  the  burette, 
and  the  third  carries  a  platinised  platinum  electrode  and  admits 
a  current  of  carbon  dioxide.  Using  this  method,  solutions  of 
potassium  dichromate  as  dilute  as  O'OOOSA  may  be  employed.  The 
electrometric  method  makes  it  unnecessary  to  remove  the  excess 
of  a  reducing  agent  which  has  been  added  in  the  reduction  of  a 
ferric  salt.  Conditions,  such  as  acidity,  need  not  be  controlled 
except  within  very  wide  limits,  and  hydrochloric,  sulphuric,  or 
hydrofluoric  acid  may  be  used.  The  sensitiveness  and  accuracy 
of  the  method  make  possible  the  estimation  of  a  few  tenths  of  a 
milligram  of  tin,  chromium,  ferrous,  or  ferric  iron  in  the  presence 
of  large  quantities  of  some  other  elements,  and  its  use  in  the 
blank  estimations  involved  in  some  of  the  ordinary  estimations 
by  reducing  or  oxidising  agents.  The  time  within  which  an  estim¬ 
ation  can  be  carried  out  is  greatly  shortened.  The  content  of 
ferrous  and  ferric  iron  in  a  silicate,  for  example,  can  be  deter- 
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mined  in  from  fifteen  to  thirty  minutes.  The,  precision  attainable 
is  comparable  to  the  best  of  the  ordinary  volumetric  methods, 

J.  F.  S. 

New  Method  for  the  Estimation  of  Chromium.  A. 

Terni  and  P.  Malaguti  ( Gazsetta ,  1919,  49,  i,  251 — 256).— The 
method  previously  given  for  the  detection  of  chromium  (A.,  1913, 
ii,  881)  is  applicable  to  the  estimation  of  this  metal,  the  procedure 
being  as  follows.  The  solution  of  the  chromic  salt  is  boiled  with 
20  c.c.  of  nitric  acid  (D  1*4)  and  about  1  gram  of  lead  dioxide  in 
a  covered  200  c.c.  beaker  until  the  volume  is  reduced  to  a  few 
c.c.  The  liquid  is  then  diluted  with  40 — 50  c.c.  of  water,  treated 
with  sufficient  25 — 30%  sodium  hydroxide  solution  to  redissolve 
the  precipitated  lead  chromate,  heated  to  incipient  boiling,  and 
filtered  into  a  conical  litre  flask,  the  residue  on  the  filter  being 
washed  five  or  six  times  with  boiling  water  rendered  slightly 
alkaline  with  sodium  hydroxide.  The  filtrate  is  diluted  to 
150 — -200  c.c.,  sufficient  nitric  acid  (D  1‘2)  absolutely  free  from 
nitrous  acid  being  added  to  dissolve  the  lead  chromate  almost 
completely,  and  then  a  further  25  c.c.  of  the  same  acid.  The  acid 
liquid  is  treated  with  5 — 10  c.c.  of  10%  potassium  iodide  solution, 
and  the  iodide  liberated  titrated  with  sodium  thiosulphate  solu¬ 
tion  containing  about  25  grams  per  litre,  previously  standardised, 
in  presence  of  25  c.c.  of  the  nitric  acid  of  D  1*2,  by  means  of 
N/  10-potassium  dichromate  solution.  The  method  gives  good 
results  and  is  not  invalidated  by  the  presence  of  iron,  manganese, 
or  aluminium.  T.  H.  P. 

Rapid  Method  of  Estimating  Uranium  in  Carnotite. 

C.  E.  Scholl  (7.  Ind.  Eng .  GJiem.,  1919,  11,  842). — The  difficul¬ 
ties  of  separating  uranium  in  the  presence  of  iron,  aluminium,  and 
vanadium,  which  are  the  principal  impurities  in  carnotite,  are 
obviated  by  adding  an  excess  of  ferric  iron  to  the  solution,  pre¬ 
cipitating  the  iron,  vanadium,  and  most  of  the  aluminium  with 
sodium  carbonate  at  about  90°,  and  then  precipitating  the  uranium 
from  the  boiling  filtrate  by  means  of  sodium  hydroxide.  The 
precipitate  is  dissolved  in  dilute  nitric  acid,  the  uranium  again 
precipitated  by  means  of  ammonia  at  90°,  and  the  precipitate 
ignited  and  weighed  as  uranium  oxide,  U308.  [See,  further, 
7.  Soe.  Chem.  Ind.,  1919,  778a.]  '  C.  A.  M. 

Rapid  Method  for  the  Estimation  of  Titanium  in 
Titaniferous  Iron  Ores.  John  Waddell  (Analyst,  1919,  44, 
307 — 309). — The  ore  is  fused  with  sodium  peroxide  in  an  iron 
crucible,  the  ma,ss  dissolved  in  water  and  sulphuric  acid,  tartaric 
acid  is  added,  and  the  iron  precipitated  as  sulphide  by  means  of 
hydrogen  sulphide  and  ammonia.  After  removal  of  the  iron 
sulphide,  the  solution  is  boiled  with  the  addition  of  sulphuric  acid 
to  expel  hydrogen  sulphide,  and  the  titanium  then  precipitated  by 
means  of  ‘r  cupfexron  ”  (the  ammonium  salt  of  nitrosophenylhydr- 
oxylamine),  or  the  titanium  may  be  estimated  colorimetrically  by 


ii.  482  ABSTRACTS  OF  CHEMICAL  PAPERS. 

9 

hydrogen  peroxide.  [See,  further,  J.  Soe.  Ghem.  I  nd 1 91 9, 
775a.'J  W.  P.  S. 

Estimation  of  Zirconium  as  Phosphate.  P.  Nicolardot 
and  A.  Reglade  (Ann.  Ghim .  anal.y  1919,  [ii],  1,  278 — 281.  Com¬ 
pare  this  vol.,  ii,  180). — Zirconium  may  be  precipitated  quantita¬ 
tively  from  a  10%  sulphuric  acid  solution  by  means  of  ammonium 
phosphate ;  two  hours  should  elapse  before  the  precipitate  is 
collected.  Aluminium,  iron,  chromium,  and  nickel  do  not  inter¬ 
fere,  but  the  iron  should  be  reduced  to  the  ferrous  condition  before 
the  zirconium  is  precipitated.  Titanium  must  not  be  present. 
Bismuth  is  precipitated  as  phosphate  from  an  acid  solution,  but 
this  metal  rarely  occurs  with  zirconium.  W.  P.  S. 

Modified  Method  for  the  Analysis  of  Mixtures  of 
Ethylene  and  Acetylene.  William  H.  Ross  and  Harlan  L. 
Trumbull  (J.  Amer.  Ghem .  Soc .,  1919,  41,  1180 — 1189). — A 
method  of  estimating  acetylene  in  mixtures  with  ethylene  and 
other  singly  or  doubly  linked  hydrocarbons,  based  on  observations 
of  Chavastelon  (A.,  1897,  i,  545),  is  described.  When  acetylene 
is  passed  into  an  excess  of  a  neutral  solution  of  silver  nitrate,  the 
solution  becomes  acid,  on  account  of  the  reaction  C2H2-f- 3AgN03  = 
C2Ag2,AgN03  + 2HN03.  The  method  described  consists  in  shaking 
a  measured  volume  of  the  gaseous  mixture  with  a  5%  solution  of 
silver  nitrate  and  determining  the  acidity  by  titration  with 
standard  sodium  hydroxide.  The  titration  is  effected  as  follows : 
after  absorption  is  completed,  sodium  hydroxide  is  added  to  the 
solution  containing  the  precipitated  silver  acetylide  until  the  brown 
colour  of  silver  oxide  appears;  the  excess  of  silver  is  then  precipi¬ 
tated  with  20%  sodium  chloride  solution,  and  the  excess  of  free 
alkali  in  solution  finally  estimated  by  titration  with  standard 
hydrochloric  acid,  using  methyl -orange  as  indicator.  The  method 
is  rapid,  accurate,  and  simple  of  manipulation,  and  has  the  added 
advantage  of  giving  accurate  results  for  acetylene  in  mixtures  of 
ethylene  or  of  a  gas  of  such  similar  properties  as  vinyl  bromide, 
which  is  readily  absorbed  by  bromine,  fuming  sulphuric  acid,  and 
by  neutral  or  ammoniacal  silver  nitrate.  J.  F.  S. 

Analysis  of  Sulphonyl  Chlorides  of  Aromatic  Substances . 

F.  Neitzel  (Ghem.  Zeit .,  1919,  43,  500). — Three  grams  of  the 
powdered  substance  are  mixed  with  10  c.c.  of  water,  and  free 
sulphonic  acids  and  mineral  acids  are  neutralised  with  sodium 
hydroxide  solution,  using  phenolphthalein  as  indicator;  an  excess 
of  Nj  1-sodium  hydroxide  solution  ancf  20  c.c.  of  alcohol  are  then 
added,  the  mixture  is  heated  under  a  reflux  apparatus  for  fifteen 
minutes,  and  the  excess  of  alkali  is  titrated.  The  quantity  of 
alkali  used  for  the  hydrolysis  is  a  measure  of  the  amount  of 
sulphonyl  chloride  present.  W.  P.  S. 

Detection  of  Methyl  Alcohol.  Hans  Wolff  (Ghem.  Zeit.y 
1919,  43,  555). — The  presence  of  higher  alcohols  in  ethyl  alcohol 
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renders  the  detection  of  methyl  alcohol  in  the  latter  untrustworthy 
if  the  method  used  depends  on  the  oxidation  of  the  methyl  alcohol 
and  identification  of  the  resulting  formaldehyde;  the  higher 
alcohols,  on  oxidation,  yield  substances  which  give  the  same  color¬ 
ation  with  the  morphine-sulphuric  acid  reagent  as  does  form¬ 
aldehyde  (compare  Salkowski,  this  vol.,  ii,  249).  If,  however, 
upomorphine  is  used  in  place  of  morphine  in  the  test,  formaldehyde 
yields  a  bluish-violet  coloration,  whilst  the  oxidation  products  of 
the  higher  alcohols  give  a  yellow  or  reddish-brown  coloration. 

W.  P.  S. 

Estimation  of  Cyanides,  Cyanates,  and  Bromides 
Present  Together.  Giuseppe  Velardi  (Boll.  chim.  farm.,  1919, 
58,  241). — Titration  with  silver  nitrate  solution  gives,  in  alkaline 
solution,  the  cyanide;  in  solution  neutralised  with  acetic  acid,  the 
bromide,  cyanide,  and  cyanate  together;  in  solution  acidified  with 
nitric  acid,  the  cyanide  and  bromide.  [See  J.  Soc.  Chem.  Ind. , 
1919,  815a.]  T.  H.  P. 

A  Method  of  Tissue  Analysis  :  Applied  to  the  Posterior 
and  Anterior  Lobes  of  Cattle  Pituitaries.  0.  G.  MacArthur 
(J.  Amer.  Chem .  Soc.,  1919,  41,  1225 — 1240).— A  modification  of 
Koch’s  method  of  tissue  analysis  is  described  in  which  the  amount 
of  material  required  is  usually  only  10  grams,  but  may  be  as  low 
as  2  grams  (compare  A.,  1910,  ii,  78 — 79).  The  constituents  are 
separated  into  three  groups,  proteins,  lipins,  and  extractives,  and 
many  instructive  determinations  made  on  aliquot  parts  of  each 
fraction. 

The  material  is  first  left  for  several  weeks  with  alcohol,  then 
heated  to  the  boiling  point  on  a  few  occasions  during  several  days, 
and  finally  filtered  through  a  weighed,  paper-lined,  perforated 
crucible  into  a  tared  beaker,  the  residue  being  rinsed  with  hot 
alcohol  a  few  times.  The  residue  is  next  left  overnight  with  ether, 
warmed  several  times,  and  again  filtered,  using  the  same  crucible 
and  beaker.  It  is  then  finely  ground  and  digested  with  small 
volumes  of  hot  water,  the  extract  being  filtered  through  the  same 
crucible  into  a  different  beaker,  evaporated  to  about  5  c.c.,  diluted 
with  alcohol,  boiled  to  coagulate  the  protein,  and  filtered  into  the 
first  beaker.  All  the  residues  are  then  transferred  by  means  of 
alcohol  to  the  crucible,  which  is  placed  in  a  continuous  extractor 
and  digested  with  95%  alcohol  for  thirty  hours,  and  with  chloroform 
for  ten  hours.  The  residual  protein  is  heated  in  an  oven  at  105°  to 
constant  weight,  and  the  various  extracts  evaporated  in  the  tared 
beaker  to  give  the  weight  of  extractives  plus  lipins.  The  dried 
extract  is  then  made  into  an  emulsion  with  about  40  c.c.  of  water, 
treated  with  0*5  c.c.  of  hydrochloric  acid  to  precipitate  lipins, 
centrifuged,  and  the  clear  liquid  decanted  into  a  100  c.c.  flask 
containing  5  c.c.  of  chloroform,  shaken,  and  the  aqueous  portion 
poured  off  into  another  centrifuge  tube,  centrifuged,  and  the  deaf 
solution  transferred  to  a  second  100  c.c.  flask.  The  lipin  residue 
is  treated  in  the  same  way  with  two  smaller  portions  of  dilute 
hydrochloric  acid,  and  finally  dissolved  in  a  mixture  of  alcohol  and 
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chloroform  (10:1)  in  the  first  100  c.c.  flask,  and  the  volume  marie 
up  to  the  mark.  The  aqueous  solution  is  also  made  up  to  100  e.c. 

The  further  examination  of  the  three  fractions  follows  the  usual 
methods  of  biochemical  analysis,  of  which  the  following  is  a 
summary.  Extractives. — (1)  Dry  weight,  ash,  and  with  this  any 
desired  inorganic  constituents,  such  as  calcium  and  magnesium. 
(2)  Total  nitrogen,  by  the  Kjeldahl  method.  (3)  Nitrogen  as 
ammonia,  by  rendering  a  portion  slightly  alkaline  and  aspirating 
the  ammonia  into  O’OliY-acid,  after  which  urease  is  added  to  the 
neutralised  liquid  and  nitrogen  as  urea  estimated.  (4)  Amino- 
nitrogen,  by  Van  Slyke's  micro-method.  (5)  Creatine  and 
creatinine,  by  the  picric  acid,  colorimetric  method.  (6)  Uric  acid, 
by  the  Folin  and  Denis  colorimetric  method  (A.,  1913,  ii,  162, 
444).  (7)  Sugar  and  other  substances  which  reduce  Fehling’s 

solution.  (8)  Total  sulphur  and  sulphur  as  sulphates.  (9)  Total 
phosphorus  and  phosphorus  as  phosphates.  Lipins. — A  portion 
of  the  solution  is  evaporated  to  dryness,  hydrolysed  by  boiling  with 
dilute  hydrochloric  acid,  and  thus  differentiated  into  a  lipin  resi¬ 
due,  which  is  redissolved  in  chloroform,  and  a  hydrolysis  filtrate. 
Total  nitrogen,  sulphur,  and  phosphorus  are  estimated  in  the 
residue,  and  the  filtrate  is  examined  as  follows.  (1)  Total 
nitrogen.  (2)  Amino-nitrogen.  (3)  Volatile  amine  nitrogen,  and, 
with  the  same  portion,  choline  nitrogen.  (4)  Iodine  absorbed,  by 
Hubbs  method.  (5)  Total  sulphur.  (6)  Sugar,  by  the  picric  acid 
method.  The  original  lipin  solution  is  also  used  for  the  estim¬ 
ation  of  phosphorus,  nitrogen,  sulphur,  calcium,  the  iodine 
value,  and  also  cholesterol,  by  Bloor’s  method  (A.,  1917,  ii,  275). 
Proteins. — Phosphorus,  sulphur,  calcium,  chlorine,  and  total 
nitrogen  are  estimated  as  usual  and  then  the  further  differentia¬ 
tion  is  made  by  Van  Slyke’s  improved  method  (A.,  1915,  ii,  851), 
the  nitrogen  being  recorded  as  (1)  humin  nitrogen,  (2)  ammonia 
nitrogen,  (3)  basic  nitrogen,  (4)  arginine  nitrogen,  (5)  histidine 
nitrogen,  (6)  lysine  nitrogen,  (7)  cystine  nitrogen,  (8)  mono¬ 
amino-nitrogen,  (9)  non-amino-nitrogen,  and  (10)  a-amino-nitrogen. 

The  example  of  the  application  of  this  method  which  is 
described,  is  the  analysis  of  the  pituitary  lobes.  The  anterior  lobe 
contains  2*4%  more  solid  matter  and  4%  more  protein  than  the 
posterior  lobe,  but  there  is  a  great  similarity  between  the  proteins 
of  the  two  lobes.  The  posterior  lobe  is  0*9%  richer  in  lipins,  these 
resembling  the  lipins  of  the  grey  matter  of  the  cortex,  and  also 
contains  O’ 9%  more  extractives,  the  excess  being  largely  due  to 
non-phosphate  phosphorus,  amino-nitrogen,  and  undetermined 
nitrogen.  Both  lobes  resemble  each  other  so  closely  that,  in  spite 
of  their  different  origin,  it  mav  be  assumed  that  they  develop 
together.  "  J.  C.  W 
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Eykman’s  Refractometric  Investigations  in  Connexion 
with  the  Presentation  of  the  Edition  of  His  Works.  A.  F. 

Holleman  ( Proc .  K .  A  had.  Wetensch.  A  msterdam ,  1919,  21, 
1200 — 1203). — A  short  account  of  Eykman's  unpublished  work  on 
the  refractometric  measurements  of  organic  compounds  given  on 
the  occasion  of  the  publication  of  a  collection  of  his  published  and 
unpublished  work.  J.  F.  S. 

Molecular  Refractivity  of  Cinnamic  Acid  Derivatives, 

Eric  Walker  and  Thomas  Campbell  James  (T.,  1919,  115, 
1243—1247). 

The  Line  Spectrum  of  Sodium  as  Excited  by  Fluor¬ 
escence.  R.  J.  Strutt  ( Proc .  Boy.  Soc.t  1919,  [A],  96,  272 — 286). 
— Bakerian  Lecture.  An  improved  sodium  vapour  lamp  is  de¬ 
scribed.  This  consists  of  a  dumbbell-shaped  quartz  tube  placed  ver¬ 
tically.  In  the  lower  bulb  is  a  pool  of  sodium  which  constitutes 
the  cathode.  Electric  connexion  is  made  by  means  of  an  iron  or 
copper  wire.  The  anode  consists  of  a  tungsten  rod.  The  lamp  is 
evacuated  by  means  of  a  Gaede  pump.  A  concentric  ring  burner 
surrounds  the  base  of  the  cathode  bulb,  by  means  of  which  the 
sodium  is  kept  at  a  temperature  of  180°.  The  lamp  can  be  run  for 
short  periods  by  a  current  of  5 — 6  amps,  on  a  200  volt  circuit,  but 
for  prolonged  working  a  lower  current,  2*5  amps.,  is  preferable. 
The  lamp  is  started  by  means  of  an  induction  coil,  the  terminals  of 
which  are  connected  to  the  cathode  and  the  constriction  of  the  lamp 
tube.  Using  the  light  from  this  lamp,  the  author  has  examined  the 
resonance  effects  of  sodium  vapour.  It  is  shown  that  excitation  of 
sodium  vapour  by  the  second  line  of  the  principal  series  leads  to 
emission  of  both  3303  and  the  D  lines,  and  that  excitation  of  the  D 
lines  leads  to  the  emission  of  the  D  lines  only,  with  3303.  When  D 
light  falls  on  sodium  vapour  of  appropriate  density,  it  is  known 
that  an  intense  surface  emission  occurs  from  the  front  layer,  and 
a  weak  one  from  succeeding  layers.  Analysis  by  absorption  in  an 
independent  layer  of  sodium  vapour  shows  that  the  superficial  emis¬ 
sion  is  more  absorbable,  and  therefore  nearer  the  centre  of  the  1) 
lines.  The  breadth  of  the  D  lines  in  superficial  resonance  has  been 
estimated  by  interferometer  methods.  It  is  found  to  correspond 
with  the  breadth  conditioned  by  the  Doppler  effect,  on  the  assump¬ 
tion  that  the  luminous  centre  is  the  sodium  atom.  Polarisation 
could  not  be  detected  in  the  ultra-violet  radiation,  although  in 
accordance  with  previous  observers  it  was  readily  observed  in  1) 
resonance.  J.  F.  S. 

20 


VOL.  CXVT.  U. 


i.  486 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  Ultimate  Rays  in  the  Arc  Spectra  of  the  Elements. 

M.  A.  Catalan  (Anal.  Fis.  Quim.,  1917,  15,  487 — 498,  and  1918, 
16,  513 — 5]  9). — A  criticism  of  the  conclusions  of  Gramont  (A., 
1907,  ii,  517,  and  A.,  1908,  ii,  645)  regarding  the  ultimate  rays  of  a 
spectrum.  Contradicting  the  assertion  of  Gramont,  the  author  shows 
that  in  general  the  ultimate  rays  in  the  arc  spectra  are  those  of  the 
greatest  intensity.  This  conclusion  is  supported  by  a  special  study 
of  the  arc-  and  spark-spectra  of  columbium,  zirconium,  and  titanium. 

W.  S.  M. 

The  Logarithmic  Law  connecting  Atomic  Number  and 
Frequency  Differences  in  Spectral  Series.  Gladys  A.  Anslow 
(Physical  Rev.,  1919,  13,  326 — 336). — Straight  lines  are  obtained 
by  plotting  the  logarithms  of  the  atomic  numbers  against  the  loga¬ 
rithms  of  the  constant  frequency  differences  occurring  in  the  spectral 
lines  of  most  of  the  alternate  members  of  Groups  I,  II,  and  III  of 
the  periodic  table;  also  for  sulphur  and  selenium.  Two  systems  of 
four  approximately  straight  lines  approaching  parallelism  result 
when  the  family  has  both  doublet  and  triplet  series.  Equations 
derived  are  of  the  form  v~(N jmnk)A ,  where  N  is  the  atomic  num¬ 
ber,  4  is  a  constant  depending  on  the  system,  n  is  an  integer  which 
is  the  same  for  both  families  in  any  group,  k  is  a  constant,  0*080, 
and  m  acquires  successive  integral  values  for  the  v,  vx  +  v2  and  vx 
equations.  Elements  of  high  atomic  number  should  lie  above  the 
family  line.  These  results  indicate  the  need  of  modifying  the  Bohr- 
Sommerfeld  theory  of  atomic  structure  before  using  it  for  predicting 
optical  series.  Chemical  Abstracts. 

The  Constitution  of  the  Atom  and  the  Properties  of  Band 
Spectra.  H.  Deslandres  (Co?npt.  rend.,  1919,  169,  745 — 752). — 
A  continuation  of  the  theoretical  discussion  of  this  subject  (compare 
this  vol.,  ii,  206,  310,  441)  and  its  application  to  the  band  spectra 
of  carbon,  nitrogen,  and  cyanogen.  The  following  explanation  of 
the  known  facts  is  given.  The  nucleus  of  the  atom  is  a  cylinder 
with  circular  base,  which  rotates  round  its  axis,  its  thickness  in  the 
direction  of  the  axis  being  the  same  for  all  atoms,  but  the  diameter 
of  the  circular  base  being  variable.  The  nucleus  is  the  seat  of  longi¬ 
tudinal  vibrations  developed  in  the  direction  of  the  axis.  The 
thickness  being  constant,  the  fundamental  vibration  is  the  same 
for  all  the  elements,  the  higher  harmonics  giving  the  frequencies 
of  the  band  maxima  in  the  successive  spectra.  On  the  main  longi¬ 
tudinal  vibration  are  superposed  the  vibrations  of  the  rings  of  elec¬ 
trons  in  three  directions  in  space.  The  divisions  imposed  on  the 
nucleus  by  the-  nodal  surfaces  may  explain  the  variations  of  the 
elementary  groups  and  their  simplification  with  increasing  fre- 
quency. 

These  vibrations  require  that  the  shocks  in  the  direction  of  the 
axis  are  propagated  with  a  velocity  notably  inferior  to  that  of  light. 
The  special  substance  of  the  nucleus  is  supposed  to  be  electrified  in 
its  mass,  and  can  be  likened  to  ordinary  matter  rather  than  to  a 
vacuum,  for  the  propagation  of  small  displacements.  W.  G. 
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Study  of  the  Stability  of  some  Solutions  of  Enzymes  and 
Alkaloids  by  means  of  Ultraviolet  Absorption  Spectra. 
The  Particular  Cases  of  Pancreatin  and  Morphine.  Horacio 

Damianovich  and  Adolfo  Williams  ( Andies  Soc.  dent:  Argen¬ 
tina,  1917,  84,  79 — 91). — In  order  to  determine  tlie  degree  of 
absorption,  Dhere’s  method  was  used  (“  Spectrograpliic  Researches 
on  the  Absorption  of  Ultraviolet  Rays  by  Albuminoids,  Proteins, 
and  their  Derivatives/'  Univ.  of  Fribourg,  1909).  Aqueous  alka¬ 
line  solutions  of  pancreatin  yielded  spectra  indicating  a  gradual 
absorption  in  the  extreme  ultraviolet,  but  without  any  band  indicat¬ 
ing  selective  absorption.  Compared  with  Dhere’s  results  a  notable 
difference  was  observed.  Albuminoid  substances  show  an  absorption 
band  in  the  ultraviolet  spectrum  which  for  a  given  concentration 
and  thickness  includes  radiations  between  2927  A.  and  2628  A., 
whereas  in  the  given  case  the  band  did  not  appear  in  a  solution  of 
10:1000  strength  and  5 — 10  mm.  thickness.  Solutions  were  sub- 
mitted  to  temperatures  between  40°  and  110°  for  one-half  to  forty - 
eigh't  hours.  Some  alteration  in  the  absorption  was  noticeable  ;  the 
conclusion  was  reached  that  temperature  influences  the  action.  Sub¬ 
stances  such  as  glycerol,  peptone,  and  casein,  which  protect  trypsin 
or  pancreatin  against  the  destructive  action  of  heat,  act  in  a  similar 
way  towards  causing  a  variation  in  the  ultraviolet  spectrum.  A 
solution  of  morphine  (1:10,000)  showed  appreciable  absorption  in 
the  ultraviolet,  as  did  also  solutions  of  theobromine,  but  no  band 
was  observed,  although  neutral  aqueous  solutions  of  the  hydro¬ 
chloride  showed  a  faint  band  between  2950  A.  and  2767  A.  The 
addition  of  sodium  carbonate  (3%  solution)  to  a  solution  of  mor¬ 
phine  hydrochloride  (1  : 1000)  produced  absorption  of  the  extreme 
ultraviolet  and  a  clear  absorption  band  which  increased  somewhat 
with  the  temperature.  Sodium  hydroxide  causes  a  similar  displace¬ 
ment.  Chemical  Abstracts. 

Observations  and  Measurements  on  Optically  Active 
Crystals  (NaClOg).  Eligio  Perucca  (. Nuovo  Gim 1919,  [vi],  18, 
ii,  112 — 154). — The  author  describes  a  new  polarimetric  arrange¬ 
ment,  which  he  has  applied  to  the  measurement  of  the  rotatory 
power  of  pure,  crystalline  sodium  chlorate  and  of  crystals  of 
the  chlorate  coloured  with  “  extra  China  blue  ”  [probably  sodium 
(or  ammonium)  triphenyltri~p-aminodiphenyltolylcarbinoldi-(or 
mono-)sulphonate],  which  exhibits  a  very  sharp  absorption  band  in 
the  green.  These  coloured  crystals  are  obtained,  although  not 
always,  by  moderately  rapid  cooling  of  a  hot  saturated  solution  of 
the  chlorate'  and  the  colouring  matter;  ultramicroscopic  examina¬ 
tion  of  the  crystals  shows  that  the  blue  dye  is  not  present  in  them 
in  the  colloidal  condition. 

The  results  obtained  indicate  that  only  as  a  first  approximation 
can  the  rotatory  power  of  solid  sodium  chlorate  be  regarded  as  a 
constant,  variations  greater  than  the  experimental  error  being 
observed  with  different  crystals  and  also  with  one  and  the  same 
crystal  in  different  directions  and  at  different  points.  The  mean 
value  obtained  for  [a]1/  is  +3*120°.  The  rotational  dispersion, 
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which  shows  no  deviations  from  the  curve  of  normal  dispersion 
greater  than  the  errors  of  observation,  may  be  expressed  for  the  tem¬ 
perature  13°  by  the  following  equation,  A  being  in  pj j,  and  [a]x  in 
degrees:  [a>  =  1168300/ A2- 0*3514  +  0*000000306  A2;  Lowry’s  for¬ 
mula,  [a]x  =  a/ (A2  —  b)  (T.,  1913,  103,  1067)  is  inapplicable  in  this 
case. 

With  the  coloured  crystals,  for  the  light  comprised  in  the  spectral 
zone  absorbed  (maximal  absorption  at  about  A —  548  pp),  the  rota¬ 
tory  power  is  found  to  vary  when  the  crystal  is  rotated  round  the 
light  ray  as  axis,  that  is,  to  vary  with  the  azimuth  of  the  crystal 
with  respect  to  the  incident  luminous  vibration.  The  course  of  this 
variation  is  sinoidal,  and  for  A  =  546*1  the  maximum  variation 

-i  '  m  •  • 

amounts  to  as  much  as  1°  per  3*66°  for  a  thickness  of  1  millimetre. 
With  crystals  deeply  coloured,  more  marked  effects  still  are  ob¬ 
served;  thus,  in  one  case,  for  A  =  589*3  pp,  the  difference  between 
the  maximal  and  minimal  rotations  per  millimetre  of  thickness 
reached  1*3°.  In  no  instance,  however,  was  change  in  the  sign  of 
the  rotation  found.  There  appears  to  be  no  very  simple  relation 
between  the  intensity  of  the  coloration  and  the  extent  of  the  varia¬ 
tion  in  rotation.  This  phenomenon  persists  without  marked  altera¬ 
tion  when  the  crystals  are  heated  to  about  85°,  but  at  this  tempera¬ 
ture  it  suddenly  disappears  and  does  not  reappear  when  the  crystals 
are  cooled. 

In  these  artificially  coloured  sodium  chlorate  crystals  there  is,  as 
a  rule,  co-existence  of  two  tetrahedra,  each  of  which,  united  to  a 
pentagonal  dodecahedron,  is  characteristic  of  crystals  having  rota¬ 
tory  power  of  a  certain  sign  and  of  normal  magnitude  at  all  points. 
Groth  (Ann.  Phys .  Chem,.,  1876,  158,  214)  refers  to  the  possibility 
of  the  co-existence  of  two  tetrahedra  in  a  single  crystal  of  sodium 
chlorate,  but  the  author  was  unable  to  obtain  such  a  crystal  under 
widely  varying  conditions  of  crystallisation.  T.  H.  P. 

Precision  Measurements  in  the  X-Ray  Spectra.  II. 
The  X-Ray  Spectrum  of  Tungsten.  IMannb  Siegbahn  (Phil. 
Mag .,  1919,  [vi],  38,  639 — 646.  Compare  this  vol.,  ii,  261).— The 
K  and  L  series  of  X-ray  lines  have  been  measured  for  tungsten  by 
means  of  a  spectrograph  built  on  the  same  principle  as  that  previ¬ 
ously  described  ( loc .  cit.).  The  measurements  were  made  with  rock- 
salt  (log  2^  =  0*7503541)  and  calcite  (log  2t7  =  0*7823347),  and  the 
two  sets  of  results  shown  to  be  remarkably  close  to  one  another,  a 
fact  which  speaks  for  the  accuracy  of  the  calcite  lattice  constant  in 
reference  to  that  of  rock-salt.  In  the  K  series  the  strongest  line, 
Kay  has  the  value  208*85 XU ,  the  a2  line  is  determined  with  refer¬ 
ence  to'  the  oq  line  and  the  value  Xa2  =  213*52A"£7  obtained.  The 
lines  K&y  and  X/32  have  the  values  184*36  and  179*40  respectively. 
The  values  are  compared  with  those  of  de  Broglie,  Hull  and  Bice, 
Dauvillier,  and  Dershem,  and  those  of  the  last-named  shown  to  be 
most  nearly  in  accord  with  the  author's  work.  The  measurement  of 
the  L  series  was  carried  out  with  the  vacuum  spectrograph  previ¬ 
ously  described  (loc.  cit.).  The  following  values  were  obtained  :  Lav 
1473*48;  Lcl2,  1484*52;  L0U  1279*17;  Z02,  1241*91;  and  Lylt 
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1095*53.  The  fainter  lines  of  this  series  have  been  measured  with 
reference  to  one  of  the  stronger  lines,  and  the  following  frequency 
differences  obtained:  e  —  —  Z  —  — 98*76;  0  —  a,  =  0l  -  02  =  98*54 ; 

5  — y  =  y1  —  )82  =  98*05  ;  6  —  £  =  y2  —  0b~  97*55.  These  figures  confirm 
to  a  certain  extent  Sommerfeld’s  view  that  the  L  series  can  be 
divided  into  two  groups  with  constant  frequency  differences  between 
the  lines.  J.  F.  S. 

Precision  Measurements  in  X-Ray  Spectra.  III.  An 
X-Ray  Spectrograph  for  Medium  Wave-lengths.  Manne 
Siegbahn  and  A.  B.  Leide  (Phil.  Mac/.,  1919,  [vi],  38,  647 — 651. 
Compare  preceding  abstract). — An  ^T-ray  spectrograph  is  described 
which  is  designed  to  bridge  the  regions  measured  by  the  instruments 
described  in  the  previous  papers  (loc.  cit.).  In  the  present  instru¬ 
ment  the  slit  is  placed  behind  the  crystal.  The  crystal  table  is  in 
fixed  connexion  with  a  high  precision  circle  scale  which  can  be 
turned  in  relation  to  the  slit  and  plate-holder.  To  fix  the  crystal 
in  the  required  position  and  for  micrometrical  adjustments,  the 
circle  is  provided  with  a  tangent  screw  attached  to  the  arm  for  the 
plate-holder.  Crystal  table  and  plate-holder  as  a  whole  can  be 
turned  about  the  same  axis.  A  circle  scale  and  nonius  on  the  back 
of  the  spectrograph  serve  to  give  an  approximate  adjustment  of  the 
crystal  to  receive  the  X-ray  pencil  under  the  reflexion  angle 
required.  The  plate-holder  and  slit  stand  are  mounted  on  the 
same  bed-plate,  and  a  thick  lead  cover  is  laid  over  to  prevent 
blackening  through  diffused  rays.  Calcite  crystals  alone  have  been 
used  with  this  instrument.  The  measurement  of  the  reflexion  angle 
is  carried  out  as  follows.  A  fine  slit  (with  gold  edges)  is  adjusted,  so 
that  the  normal  from  the  rotating  axis  to  the  photographic  plate 
passes  through  it.  The  crystal  is  placed  on  the  table  with  its  reflect¬ 
ing  plane  in  the  rotation  axis.  The  crystal  is  then  turned  so  that 
the  normal  slit-plate  forms  an  angle  with  the  crystal  face  approxi¬ 
mately  equal  to  the  reflexion  angle  for  the  spectral  line  sought.  This 
is  done  in  two  ways ;  in  one  case  the  plate-holder  may  be  turned  to 
the  right  side  in  order  that  the  incoming  pencil  shall  be  reflected ; 
in  the  other  case  a  turning  of  the  plate-holder  to*  the  left  is  neces¬ 
sary.  This  spectrograph  is  suitable  for  wave-lengths  0*5  A.U.  to 
2*0  A.U.  The  instrument  has  been  tested  on  measurements  of 
CuXcq.  In  a  previous  paper,  using  the  vacuum  spectrograph,  the 
value  A ~  1537* 36 A U  was  obtained;  with  the  present  instrument  the 
value  A  =  1537*44X27  is  found;  the  difference  0*005%  is  attributed 
to  a  lack  of  information  of  the  temperature-coefficient  of  the  lattice 
constant  of  calcite.  J.  F.  S. 

The  Radioactivity  of  the  Water  from  the  Principal  Spring 
at  Bagnoles-de  l’Orne  and  its  Variations.  P.  Loisel  ( Compt . 
rend.,  1919,  169,  791' — 792). — The  water  of  Bagnoles  contains 
from  22  x  10“ 12  to  109x10“ 12  grams  of  dissolved  radium  per  litre, 
the  mean  value  being  68  x  10  ~12  grams  per  litre.  The  amount  of 
radium  emanation  in  solution  varies  from  0*0002 — 0-0015  micro¬ 
curie  per  litre.  W.  G 
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Application  of  the  Thermionic  Amplifier  to  Conductivity 
Measurements.  R.  E.  Hall  and  L.  H.  Adams  ( J .  Amer.  Chem. 
Soc.,  1919,  41,  1515 — 1525). — The  use  of  an  amplifier  in  conjunc¬ 
tion  with  the  telephone  in  the  measurement  of  the  resistance  of 
solutions  makes  the  determination  of  the  point  of  balance  on  the 
bridge  much  simpler.  Any  ordinary  telephone  becomes  a  much 
more  sensitive  instrument  with  an  amplifier  than  the  best  telephone 
without  it.  When  a  sensitive  telephone  is  used,  the  current 
through  the  bridge  may  be  reduced  to  a  tenth  of  the  value  neces¬ 
sary  without  the  amplifier,  and  the  instrument  will  still  have 
several  times  the  sensitiveness  it  has  without  the  amplifier.  An 
electron  tube  may  be  used  as  a  source  of  alternating  current  for 
conductivity  measurements.  Its  advantages  are  its  cheapness  and 
the  wide  range  of  frequencies  which  may  be  obtained  with  it.  A 
first  harmonic  is  present  in  the  current,  which  is  noticeable  at  low 
frequencies,  but  which  is  not  troublesome  at  a  frequency  of  1000 
cycles  or  more.  If,  for  any  reason,  it  should  be  desired  to  use 
frequencies  in  conductivity  measurements  beyond  the  limit  of  the 
human  ear,  a  telephone  could  still  be  employed  to  indicate  the 
bridge  balance  by  the  use  of  the  autodyne  method.  J.  F.  S. 

Preparation  of  Conductivity  Water.  C.  B.  Clevenger  ( J . 

tnd.  Eng.  Chem.,  1919,  11,  964 — 966). — The  apparatus  described 
is  a  modification  of  the  Bourdillon  still  (T.,  1913,  103,  791);  the 
steam,  obtained  from  water  containing  phosphoric  acid  or  potassium 
hydrogen  sulphate,  is  led  through  a  coil  and  trap,  and  then  enters 
a  vertical  tin  tube  about  6  feet  long,  the  inlet  for  the  steam  being 
at  about  the  middle  of  the  vertical  tube.  The  latter  is  fitted  with 
condensing  jackets,  one  at  the  top  and  the  other  near  the  lower 
end,  which  is  bent  into  the  form  of  a  trap  and  enters  the  contain¬ 
ing  vessel  for  the  conductivity  water.  A  current  of  pure  air  is 
admitted  to  the  vertical  tube  through  a  side-tube  just  below  the 
lower  condensing  jacket;  this  current  of  air  ascends  the  vertical 
tube,  mixes  with  the  steam,  and  carries  off  any  remaining  impuri¬ 
ties  through  the  upper  end  of  the  tube.  The  various  parts  of  the 
apparatus  are  made  of  tin-coated  metal,  and  the  upper  end  of  the 
vertical  tube  is  connected  with  absorption  vessels  for  preventing 
the  entrance  of  ammonia,  etc.  [See,  further,  J .  Soc.  Chem.  Ind 
1919,  928a.]  W.  P.  S. 

Behaviour  of  Electrolytic  Ions  in  Solid  Substances. 
Conductivity  of  Permutite  Mixtures.  A.  Gunther-Schulze 

(Zeitsch.  Elehtrochem.,  1919,  25,  330 — 333). — The  specific  resist¬ 
ance  and  temperature-coefficient  of  twenty-one  pure  permutites 
have  been  determined  by  the  method  previously  described  (A., 
1915,  ii,  149).  It  is  shown  that  in  their  preparation,  in  addition 
to  an  interchange  of  base,  some  permutites  adsorb  considerable 
amounts  of  salts.  The  specific  conductivity  of  potassium-silver 
permutite  and  sodium-silver  permutite  of  a  series  of  compositions 
has  been  measured,  and  it  is  shown  that  in  the  former  case  the 
conductivity  can  be  calculated  according  to  the  simple  mixture 
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rule,  whilst  in  the  latter  case  this  is  only  approximately  true. 
On  the  assumption  that  the  law  of  reciprocal  influence  of  two  salts 
with  a  common  ion  on  the  degree  of  ionisation  holds,  it  follows 
that  sodium,  potassium,  and  silver  permutite  are  dissociated  to 
approximately  the  same  extent.  J.  F.  S. 

Is  the  Electrical  Conductivity  of  the  Elements  Conditioned 
by  the  Presence  of  Isotopes  ?  F.  H.  Loring  ( Chem .  News, 
1919,  119,  199—200.  Compare  this  vol.,  ii,  384). — A  theoretical 
paper  in  which  various  points  dealt  with  in  the  previous  paper 
(loc.  cit.)  are  discussed  in  the  light  of  the  publications  of  other 
investigators.  J.  F.  S. 

Anodic  Polarisation.  II.  A.  Smits  (. Proc .  K .  Akad .  Wetensch. 
Amsterdam ,  1919,  21,  1349 — 1351). — An  explanation  of  the 
phenomenon  previously  described  (ibid.,  1918,  20,  1121)  is  given. 
Iron  can  only  exist  in  a  state  of  internal  equilibrium  in  a  solution 
which  contains  no  ferric  ions.  The  presence  of  ferric  ions  disturbs 
the  equilibrium,  the  more  the  greater  the  concentration  of  the 
ferric  ions.  The  potential  of  iron  is  therefore  less  negative  in  a 
solution  that  contains  ferric  ions  than  in  one  which  is  free  from 
ferric  ions.  In  the  solution  with  which  the  stated  phenomenon 
was  obtained,  the  iron  consequently  did  not  present  the  potential 
of  internal  equilibrium,  but  a  less  negative  potential.  In  such  a 
liquid,  iron,  when  brought  into  solution,  will  change  the  concen¬ 
tration  of  the  electrolyte  in  the  neighbourhood  of  the  electrode. 
The  iron  goes  into  solution  exclusively  as  ferrous  ion.  During  this 
anodic  solution,  the  internal  equilibrium  is  disturbed,  as  is 
indicated  by  the  less  negative  potential,  and,  at  the  same  time,  the 
metal  is  surrounded  by  a  liquid  layer  poorer  in  ferric  iron  than 
the  rest  of  the  solution.  After  the  current  has  been  broken,  the 
iron  approaches  internal  equilibrium  with .  great  rapidity,  and  on 
account  of  the  decrease  m  ferric-ion  concentration  in  its  immediate 
neighbourhood,  will  exhibit  a  more  negative  potential  than  before 
polarisation.  This  state  can,  however,  only  persist  for  a  short 
period,  since  the  ferric  ions  diffuse  from  the  outside  into  the 
boundary  layer,  and  so  the  potential  becomes  less  negative,  and 
eventually  reaches  its  initial  value.  J.  F.  S. 

Electrical  Characteristics  of  Pigment  Colloids.  Rudolf 

Keller  ( Kolloid  Zeitsch .,  1919,  25,  60 — 62). — In  works  of  refer¬ 
ence  on  colloids,  among  others  in  that  of  Zsigmondy,  it  is  stated 
that  basic  colour  substances  in  colloidal  solution  travel  towards 
the  cathode,  acid  substances  towards  the  anode,  under  the  influence 
of  an  electric  current.  The  author  finds  that  this  is  not  a  general 
rule,  for  alkaline  solutions  of  methylene-blue  and  acid  magenta 
travel  to  the  anode  and  acid  solutions  of  the  same  substances  travel 
to  the  cathode.  The  reason  for  this  behaviour  is  probably  that 
in  the  first  place  pigment  colloids,  which  have  neither  strong  acidic 
nor  strong  basic  characteristics,  obtain  their  electric  charges, 
according  to  Cohen’s  rule,  by  virtue  of  the  ratio  of  the  dielectric 
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constant  compared  with  that  of  water,  and  in  the  second  place 
from  the  electric  charges  of  the  dispersion  medium.  J.  F.  S. 

Table  of  Ph‘,H*  and  OH'  Values  corresponding  with 
Electromotive  Forces  determined  in  Hydrogen  Electrode 
Measurements,  with  a  Bibliography.  Carl  L.  A.  Schmidt 
and  D.  R.  Hoagland  ( Univ .  California  Pub.  Physiol .,  1919,  2, 
23 — 69). — The  table  includes  values  of  from  0’034  to  14-032. 
The  bibliography  of  467  titles  covers  the  entire  field  of  hydrogen- 
ion  concentration  up  to  1919.  The  methods  for  the  determination 
of  hydrogen-ion  concentration  are  reviewed. 

Chemical  Abstracts. 

Discharge  Electrolysis.  Electrical  Colloid  Syntheses, 

V.  Kohlschutter  ( Zeitsch .  Elektrochem .,  1919,  25,  309 — 323). — 
An  electrical  method  for  preparing  colloidal  metals  is  described 
which  consists  in  electrolysing  water  with  either  direct  or  altern¬ 
ating  current  combined  with  a  condenser  circuit.  The  author 
terms  the  process  “discharge  electrolysis.”  Experiments  are 
described  in  which  colloidal  copper  is  produced  by  the  electrolysis 
of  ordinary  distilled  water  by  means  of  direct  current  (96  volts) 
or  alternating  current  (125/8000  volts),  using  two  copper  elec¬ 
trodes  close  together  with  a  condenser  in  a  parallel  circuit.  It  is 
shown  that  when  a  discharge  of  at  least  100  volts  passes  between 
two  copper  electrodes  in  distilled  water,  the  cathode  is  disintegrated 
into  fairly  large  particles,  but  if  an  oscillating  parallel  circuit  is 
combined  with  the  main  circuit,  the  disintegration  passes  over, 
more  or  less  completely,  according  to  conditions,  to  the  anode,  and 
colloidal  copper  oxide  is  produced.  Experiments  with  direct 
current  show  that  an  increasing  capacity  in  the  secondary  circuit 
and  a  decreasing  resistance  in  the  main  circuit  increase  the  amount 
of  disintegration,  but,  at  the  same  time,  the  characteristic  action 
of  the  oscillating  circuit  becomes  more  and  more  predominating. 
The  disintegrated  metal  and  the  colloidal  oxide  are  easily 
separated.  The  nature  of  the  colloidal  oxide  depends  on  which 
of  the  two  circuits  predominates  in  its  formation.  The  smaller 
the  current  strength  and  the  capacity,  the  smaller  are  the  colloidal 
oxide  particles.  The  effect  is  produced  because  the  electrolytic 
current  covers  the  anode  with  a  disperse  oxide  layer,  and  this  is 
disintegrated  by  the  spark  discharge.  When  alternating  current 
is  used,  the  process  is  helped  by  a  depolarising  action  of  the 
cathodic  component.  J.  F.  S. 

Auto-complexes  in  Solutions  of  Cupric  Chloride  and 
Cupric  Bromide.  Stewart  Byron  Watkins  and  Henry  George 
Denham  (T.,  1919,  115,  1269—1279). 

Magneto-chemistry  of  Chromous  and  Oxychromic  Salts. 

B.  Cabrera  and  S.  Pina  de  Rubies  {Anal.  Fis.  Quim .,  1919,  17, 
149 — 167). — An  account  of  a  series  of  measurements  of  the  mag¬ 
netic  susceptibility  of  solutions  of  chromous  salts.  The  apparatus 
and  the  method  of  Quincke  were  employed  For  the  chromous 
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ion  in  sulphate  and  chloride  solutions,  the  integral  number  24 
was  obtained  for  the  number  of  magnetons.  The  oxy chromic  salts 
of  the  formulae  Cr20(S04)2  and  Cr2OCl4,  each  in  the  violet  and  the 
green  modification,  were  also  studied.  Integral  numbers  of 
magnetons  for  these  complex  cations  were  not  obtained. 

W.  S.  M. 

Maximum  Temperature  [Limit],  Walther  Jankowsky 
(Zeitsch.  Elehtrochem .,  1919,  25,  325- — 328). — A  theoretical  paper 
in  which,  from  a  consideration  of  heat  of  reaction  at  medium 
temperatures,  it  is  shown  that  this  quantity  is  developed  for  the 
most  part  by  a  conversion  of  potential  energy  into  heat.  From 
this  deduction,  it  follows  that  not  only  must  an  absolute  zero  of 
temperature  exist,  but  that  there  must  also  be  an  absolute  upper 
limit  (maximum  temperature).  The  absolute  zero  is  defined  as 
that  temperature  at  which  the  energy  content  of  a  substance 
consists  entirely  of  potential  energy  and  at  which  a  conversion  of 
potential  energy  into  heat  is  impossible.  The  maximum  tempera¬ 
ture  is  defined  as  that  temperature  at  which  the  energy  content 
consists  entirely  of  heat  and  at  which  the  conversion  of  heat  into 
potential  energy  is  impossible.  All  heat  changes,  inclusive  of 
chemical  reactions,  must  occur  between  these  two  temperature 
limits.  In  the  neighbourhood  of  both  points,  the  thermal  proper¬ 
ties  of  all  substances  approach  the  zero  value.  Both  temperature 
limits  are  only  reached  asymptotically.  J.  F.  S. 

Investigation  o!  Mewes’  Law  of  the  Relation  between  the 
Volume  of  a  Gas  and  the  Temperature.  Rudolf  Mewes  and 

Ludwig  Neumann  ( Zeitsch .  Sauerstoff.  Stickstoff.  Ind .,  1919,  11, 
13 — 15 ;  from  Chem .  Zentr 1919,  iii,  149). — Some  years  ago,  one  of 
the  authors  proposed  to  replace  Gay-Lussac’s  formula,  vt  =  v0(l  H-  at), 
by  the  expression  vt  —  x  =  {v^~ x)  (1  +  a)^,  or,  approximately, 

•»1  =  V  o(l  +  a)e, 

where  log  (1  +  a)  =0*00111.  At  temperatures  above  0°,  and  within 
not  too  narrow  limits,  the  results  agree  closely  with  those  of  Gay- 
Lussac's  formula,  but  the  discrepancies  increase  with  decreasing 
temperature;  at  —182°,  for  example,  the  ratio  of  the  density  to 
that  at  0°  is  about  3  according  to  Gay-Lussac  and  about  2  accord¬ 
ing  to  Mewes.  Investigations  by  others  have  tended  to  confirm 
the  older .  formula;  the  authors  have  therefore  re-examined  the 
behaviour  of  air,  nitrogen,  oxygen,  and  hydrogen  with  diminish¬ 
ing  temperature,  and  have  been  led  to  the  conclusion  that  sources 
of  error  are  to  be  found  in  the  previous  arrangements  of  all 
investigators,  including  their  own.  To  eliminate  such  sources 
(partial  liquefaction  and  surface  condensation  of  the  difficultly 
liquefiable  gases),  the  ratio  of  the  liquid  portion  to  the  total 
amount  must  be  ascertained,  which  could  be  accomplished  mathe¬ 
matically.  It  is  found,  however,  that  they  do  not  give  a  satis¬ 
factory  explanation  of  the  divergencies  between  the  experimental 
and  calculated  results;  particularly  in  the  case  of  hydrogen,  they 
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can  only  exercise  a  slight  influence  on  the  value  of  the  specific 
heat.  H.  W. 

The  Specific  Heat  of  Air  at  Ordinary  and  Low  Tem¬ 
peratures.  Karl  Scheel  and  Wilhelm  Heuse  ( Zeitsch .  Sauerstojj 
SticJcstoff.  Ind .,  1919,  11,  26 — 29;  from  Chem.  Zentr .,  1919,  iii, 
148 — 149).— The  previous  determinations  of  the  specific  heat  of 
air  at  low  temperatures  are  confined  to  —77°,  —102°,  and  —170°, 
and  lead  to  the  conclusion  that  the  specific  heat  at  atmospheric 
pressure  is  independent  of  the  temperature.  The  authors'  experi¬ 
ments  have  been  performed  with  a  specially  constructed  calori¬ 
meter,  in  which  the  loss  of  heat  is  reduced  to  very  small  dimensions. 
The  apparatus  and  mode  of  experiment  are  fully  described  in  the 
original.  The  authors  find  that  the  specific  heat  of  air  increases 
with  decreasing  temperature,  and  is  approximately  5%  greater  at 
— 183°  than  at  the  ordinary  temperature.  H.  W. 

Variation  of  the  Specific  Heat  during  Melting  and  the 
Heat  of  Fusion  of  some  Metals.  ItirO  Iitaka  (Sci.  Rep. 
Tdhoku  Imp.  Univ.}  1919,  8,  99 — 114). — The  specific  heats  of  the 
elements  bismuth,  lead,  tin,  zinc,  sulphur,  and  sodium  have  been 
determined  at  several  temperatures,  both  above  and  below  the 
melting  points.  It  is  shown  that  the  specific  heat  undergoes  a 
discontinuous  change  during  melting,  which  is  generally  positive, 
but  in  some  cases  the  change  is  negative.  The  following  values 
have  been  obtained:  bismuth,  cs  0*0338,  ct  0*0356,  Mcs  7*02, 
Mct  7*40;  lead,  cs  0*0358,  ct  0*0340,  Mcs  7*43,  Mct  7*04;  tin, 
cSi  0*0662,  c,  0*0615,  Mcs  7*88,  Mct  7*31;  zinc,  c8  0*110,  ct  0*121, 
Mcs  7*20,  Mct  7*91;  sulphur,  cs  0*200,  ct  0*199,  Mcs  6*41,  Mct  6*39; 
sodium,  c9  0*330,  ct  0*347,  Mcs  7*59,  Mct  7*98.  The  specific  heat 
of  the  solid  at  the  melting  point  is  designated  by  cs,  that  of  the 
liquid  at  the  same  temperature  by  ct,  and  the  atomic  heats  by 
Mc9  and  Mct  respectively.  The  atomic  heat  is  almost  constant 
and  independent  of  temperature  for  the  liquid  elements.  The 
atomic  heat  at  constant  volume  has  been  calculated  for  the 
temperatures  0°,  100°,  200°,  300°,  and  the  melting  point.  The 
values  at  the  melting  point  are :  bismuth  6*90,  lead  6*58,  mercury 
5*90,  tin  7*40,  and  zinc  6*22.  The  latent  heat  of  fusion  has  also 
been  calculated  from  the  experimental  results,  and  the  following 
values  obtained:  bismuth  12*24,  lead  5*53,  tin  13*38,  zinc  23*1, 
sulphur  13*2,  and  sodium  26*0.  J.  F.  S. 

Calculation  of  the  Latent  Heat  of  Vaporisation  from 
Critical  Data.  W.  Herz  ( Zeitsch .  Elektrochem .,  1919,  25, 
323 — 324). — By  means  of  the  equations  L  —  pu  •  TsjTk .  dk  and 
Xr  —  2/3  .pjcjdfa  the  author  shows  that  the  latent  heat  of  vapor¬ 
isation  of  non-associated  liquids  may  be  calculated.  The  symbols 
have  the  following  significance :  L  is  the  latent  heat  of  vaporisa¬ 
tion,  Ts  is  the  boiling  point  in  degrees  absolute,  Tk  and  pk  the 
critical  temperature  and  critical  pressure  respectively,  and  dk  is 
the  critical  density.  The  calculations  have  been  made  for  twenty- 
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two  organic  liquids  and  three  inorganic  liquids,  and  it  is  shown 
that  there  is  a  moderate  agreement  between  the  calculated  and 
experimental  results.  In  the  case  of  water  and  methyl  alcohol, 
which  are  associated,  there  is  a  wide  divergence  between  the  calcu¬ 
lated  and  experimental  values,  but  in  that  of  acetic  acid,  which  is 
also  associated,  the  two  agree  to  within  10%.  J.  F.  S. 

A  Vapour  Pressure  Equation.  George  W.  Todd  and  S.  P. 
Owen  ( Phil .  Mag.,  1919,  [vi],  38,  655 — 660). — A  mathematical 
paper  in  which  the  equilibrium  of  a  vapour  in  contact  with  its 
liquid  is  considered  on  the  assumptions  that  all  vapour  molecules 
striking  the  liquid  surface  penetrate  it,  and  only  those  liquid  mole¬ 
cules  which  have  a  velocity  greater  than  a  definite  critical  value, 
whatever  their  angles  of  impact  with  the  surface,  penetrate  it  and 
leave  the  liquid.  Vapour-pressure  equations  p  —  A  pe~Bld  (1  +  B  /  0) 
and  p  =  Afe~Bld (l  +  B/ 6)  are  deduced,  in  which  p  is  the  vapour 
pressure  and  p  the  density  at  a  temperature  6,  B  is  the  collision 
frequency  of  a  molecule  of  velocity  c.  The  former  equation  is 
useful  where  the  density  values  are  known  up  to  the  critical 
temperature,  and  the  latter  for  those  cases  where  the  density  is 
only  known  over  moderate  ranges  of  temperature.  The  equations 
are  tested  in  the  case  of  water,  mercury,  benzene,  bromine,  and 
ethyl  ether,  where  a  fairly  good  agreement  with  experiment  is  found. 
The  average  kinetic  energy  of  a  molecule  at  the  critical  tempera¬ 
ture  (6C)  is  given  by  the  expression  ■|wc12  =  dc/273(5*5  x  10_:l4)  erg. 
A  table  of  values  of  log  A1  and  B  obtained  from  vapour-pressure 
measurements  is  given  for  thirteen  liquids,  and  it  is  shown  that 
the  value  of  B  obtained  from  the  critical  temperature  is  one-third 
to  one-fourth  of  the  value  obtained  from  the  equation. 

J.  F.  S, 

Simple  Method  of  Determining  the  Velocity  of  Sound  in 
Gases  and  Vapours  and  the  Density  of  Gases.  P.  Brauer 
( Zeitsch .  physikcd.  Chem.  Unterr 1919,  32,  1 — 6;  from  Chem. 
Zentr.,  1919,  iii,  114 — 115). — The  experiment  is  performed  in  thin- 
walled  tubes,  2 — 3  cm.  in  diameter  and  at  most  60  cm.  long,  which 
are  filled  with  the  gas  or  vapour.  The  note  emitted  when  the  tube 
is  struck  is  matched  by  that  of  a  monochord  string,  and  the  experi¬ 
ment  is  repeated  with  the  tube  full  of  air.  The  frequencies  of  the 
notes  are  inversely  proportional  to  the  lengths  of  the  strings.  The 
velocity  of  sound  and  the  density  of  the  gas  are  readily  calculated. 
The  procedure  is  as  accurate  as  that  proposed  by  Victor  Meyer,  and 
can  be  more  rapidly  carried  out.  H,  W. 

Absolute  Determination  of  the  Coefficients  of  Viscosity 
of  Hydrogen,  Nitrogen,  and  Oxygen.  Kia-Lok  Yen  {Phil. 
Mag.y  1919,  [vi],  38,  582— 596).— The  absolute  viscosities  of  hydro¬ 
gen,  nitrogen,  and  oxygen  have  been  determined  at  23 ‘00°  and 
760  mm.  pressure  by  Millikan’s  constant  deflexion  apparatus,  previ¬ 
ously  described  (Gilchrist,  Phys.  Bev.,  1913,  1,  124;  Harrington, 
ibid.,  1916,  8,  738).  The  results  obtained  are:  hydrogen,  tj  x  107  = 
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882’16  (20  expts.);  oxygen,  107  — 2042*35  (20  expts.);  and  nitro¬ 
gen,  rj  x  107  — 1764*80  (21  expts.).  An  accuracy  of  0*15%  is  claimed 
for  the  results.  J.  F.  S. 

Adsorption  of  Gases  at  Low  and  Moderate  Concentra¬ 
tions.  I.  Deduction  of  the  Theoretical  Adsorption  Isostere 
and  Isotherm.  II.  Experimental  Verification  of  the  Form 
of  the  Theoretical  Isosteres  and  Isotherms.  A.  M.  Williams 
( Proc .  Roy.  Soc.,  1919,  [A],  96,  287 — 297). — The  theoretical  form 
of  the  adsorption  isostere  is  deduced  and  found  to  he  log  a/c  —  B  + 
A  /  T ,  where  A  and  B  are  functions  of  a  alone.  The  theoretical  form 
of  the  adsorption  isotherm  is  found  to  be  log  ajc  —  A0  —  Axa,  where 
A0  and  Ax  are  functions  of  the  temperature  only.  These  equations 
are  tested  by  means  of  the  data  of  various  observers  on  the  gases, 
argon,  methane,  carbon  dioxide,  ammonia,  nitrogen,  and  carbon 
monoxide.  A  satisfactory  agreement  is  found  in  the  case  of  the 
former  equation  for  gases  above  or  near  the  critical  temperature. 
In  the  latter  case  satisfactory  agreement  is  found  up  to  moderate 
adsorptions  of  gases  above  their  critical  temperature.  J.  F.  S. 

Adsorption  of  Gases  at  Low  and  Moderate  Concentra¬ 
tions.  III.  Experimental  Verification  of  the  Constants 
in  the  Theoretical  Adsorption  Isostere.  A.  M.  Williams 
(Proc.  Roy.  Soc.,  1919,  [A],  96,  298 — 311.  Compare  preceding 
abstract). — The  constants  of  the  equation  for  the  theoretical  adsorp¬ 
tion  isostere  are  deduced  from  the  observations  of  many  observers 
for  the  gases  argon,  ethylene,  carbon  dioxide,  methane,  carbon 
monoxide,  and  nitrogen.  The  form  of  theoretical  adsorption  isostere 
has  been  determined  at  zero  concentration  for  the  above-named 
gases  above  the  critical  point.  The  relationship  among  the  con¬ 
stants  is  in  good  agreement  with  the  theory  based  on  the  existence 
of  a  thin  surface  layer.  The  range  of  molecular  attraction  is  deter¬ 
mined  and  found  to  vary  from  3*2  to  4*1  x  10~8  cm.  J.  F.  S. 

Theory  of  Adsorption  of  Electrolytes.  The  Adsorption 
of  Organic  Dyes.  Leonor  Michaelis  and  Peter  Rona  (Biochcin. 
Zeitsch .,  1919,  97,  57 — 84). — The  salts  of  basic  and  acid  dyes  have 
been  employed  in  the  study  of  adsorption  by  various  substances.  In 
the  case  of  charcoal  the  cations  and  anions  are  adsorbed  in  equiva¬ 
lent  proportions.  Slight  deviations  from  this  principle  can  be 
explained  by  the  impurity  of  the  charcoal.  When  insoluble  salts 
are  used  as  adsorbents  there  is  an  exchange  of  anions  or  cations 
between  the  adsorbents  and  the  substance  adsorbed.  Insoluble  acid 
or  basic  oxides  have  shown  no  perceptible  adsorbing  capacity.  In 
no  case  was  a  “hydrolytic ”  adsorption  of  the  salts  observed,  that 
is,  where  the  salts  were  split  into  acid  and  base,  and  the  adsorption 
of  one  ion  only  took  place.  The  nature  of  the  adsorption  capacity 
of  carbon  is  discussed.  S.  S.  Z. 

Adsorption  of  H-  and  OH-Ions  and  the  Ions  of  the  Heavy 
Metals  by  Charcoal.  Peter  Rona  and  Leonor  Michaelis 
( Bio  diem .  Zeitsch ,,  1919,  97,  85 — 97). — The  H-  and  OH-ions  are 
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adsorbed  by  charcoal  to  the  same  extent.  The  amount  of  mercuric 
chloride  adsorbed  by  charcoal  may,  in  the  presence  of  chlorides,  be 
diminished  by  as  much  as  60%.  S.  S.  Z. 

Electrification  of  Water  and  Osmotic  Pressure.  Jacques 
Loeb  (J.  Gen.  Physiol .,  19X9,  2,  87 — 106). — It  is  shown  for  the  am¬ 
photeric  electrolytes,  aluminium  hydroxide,  and  gelatin,  that  in  the 
presence  of  an  acid  salt  water  diffuses  through  a  collodion  membrane 
into  a  solution  of  these  substances  as  if  its  particles  were  negatively 
charged,  whilst  water  diffuses  into  solutions  of  these  electrolytes, 
when  they  exist  as  salts  of  univalent  or  bivalent  metals,  as  if  the 
particles  of  water  were  positively  charged.  The  turning  point  for 
the  sign  of  the  electrification  of  water  seems  to  be  near  or  to  coincide 
with  the  isoelectric  point  of  these  two  ampholytes,  which  is  about 
2  x  10~5A  for  gelatin  and  1 0 — 7  iVr  for  aluminium  hydroxide. 

Apparently  positively  charged  water  diffuses  with  less  rapidity 
through  a  collodion  membrane  into  a  solution  of  calcium  or 
barium  g^latinate  than  into  a  solution  of  lithium,  potassium,  sodium, 
or  ammonium  gelatinate  of  the  same  concentration  of  gelatin  and 
hydrogen  ions,  and  negatively  charged  water  diffuses  with  less 
rapidity  through  a  collodion  membrane  into  a  solution  of  gelatin 
sulphate  than  into  a  solution  of  gelatin  chloride  or  nitrate  of  the 
same  concentration  of  gelatin  and  hydrogen  ions. 

If  osmotic  pressure  is  defined  as  the  additional  pressure  on  the 
solution  required  to  cause  as  many  molecules  of  water  to  diffuse 
from  solution  to*  the  pure  water  as  diffuse  simultaneously  in  the 
opposite  direction  through  the  membrane,  it  follows  that  the  osmotic 
pressure  cannot  depend  only  on  the  concentration  of  the  solute,  but 
must  also  depend  on  the  electrostatic  effects  of  the  ions  present, 
and  that  the  influence  of  the  ions  on  the  osmotic  pressure  must 
be  the  same  as  that  on  the  initial  velocity  of  diffusion.  This  assump¬ 
tion  was  tested  in  experiments  with  gelatin  salts,  for  which  a  collo¬ 
dion  membrane  is  strictly  semiperm  cabl  e,  and  the  tests  confirmed 
the  expectation.  J.  C.  D. 

Hydrogen  and  Hydroxyl  Ion  Equilibria  in  Solutions.  II. 

W.  Loffler  and  K.  Spiro  {Helv.  Chim .  Acta,  1919,  2,  533 — 550. 
Compare  Asher  and  Spiro,  Ergb.  Physiol .,  1909,  8,  254). — From 
experiments,  carried  out  by  the  indicator  method,  on  the  changes 
in  the  hydroxyl  and  hydrogen-ion  concentration  in  solutions  of 
glycine  brought  about  by  neutral  substances  of  physiological  import¬ 
ance,  such  as  glycerol,  dextrose,  and  ethylene  glycol,  it  is  shown 
that  these  substances  are  capable  of  forming  complex  salts.  This  is 
seen  particularly  in  the  case  of  glycine.  Such  solutions,  which  are 
non-sensitive  to  a  change  in  their  alkalinity,  change  their  concen¬ 
tration  of  hydrogen  and  hydroxyl  ions  by  shaking  with  animal 
charcoal  in  the  sense  that  they  approach  neutrality.  The  adsorption 
by  charcoal  is  to  be  regarded  as  a  process  of  solution,  and  it  is 
shown  that  a  different  decomposition  of  acid  salts  in  aqueous  solu¬ 
tion  is  brought  about  by  shaking  with  animal  charcoal.  J.  F.  S. 
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[Behaviour  of  Non-aqueous  Solutions  of  Salts.]  R. 

Beutner  ( Zeitsch .  Elektrochevi .,  1919,  25,  328 — 329,  329 — 330. 
A.  Thiel,  ibid.,  329). — Polemical.  Beutner  answers  Thiel’s 
criticism  (this  vol.,  ii,  388)  of  his  paper  (this  vol.,  ii,  263).  In  a 
second  paper  Thiel  further  criticises  Beutner ’s  conclusions,  and  in 
a  third  paper  Beutner  gives  a  final  reply  to  Thiel.  J.  F,  S. 

Crystallisation  Phenomena  in  Formaldehyde-Gelatin 
Jellies.  W.  Moeller  {Kolloid.  Zeitsch 1919,  25,  67—74). — The 
crystallisation  of  formaldehyde  gelatin  jellies  has  been  experimen¬ 
tally  studied.  It  is  shown  that  the  crystallisation  phenomena  (for¬ 
mation  of  spharo- crystals)  are  to  be  attributed  to  the  orienting  influ¬ 
ence  of  the  formaldehyde  condensation  and  polymerisation  products 
on  the  argelatin  micellae.  In  the  observed  spherical  crystal  forma¬ 
tion  the  individual  micellae  are  arranged  radially  in  the  form  of 
concentric  spherical  sheaths,  and  behave  optically  as  a  crystalline 
drop.  The  numerous  forms  which  differ  from  the  above  are  attri¬ 
buted  to  a  deformation  brought  about  by  the  tensions  set  up  while 
the  jelly  is  drying,  whereby  the  arrangement  of  the  mi  cell® 
approaches  more  and  more  to  a  fibrous  structure.  Spharo-crystals 
produced  by  varying  the  experimental  conditions  often  exhibit  this 
fibrous  structure.  J.  F.  S. 

Coagulation.  I.  The  Velocity  of  Gelation  and  Hydrolysis 
of  Gelatin  Sol.  Rinnosuke  Shoji  ( Biochem .  J 1919,  13, 
227 — 238). — The  equation  — ^  =  /xf/l  +  (jui/A)^  is  given,  which 

represents  the  change  in  viscosity  of  gelatin  sol  with  respect  to 
time  in  the  early  stages  of  gelation,  and  the  bearing  of  this  equa¬ 
tion  on  the  nature  of  gelation  is  discussed  at  some  length. 

Another  equation,  2/cr  =  1/(17;  ~  Vix>  )2  -  1  /  (Via  7  Vice  )2»  . is  given 
which  represents  the  change  in  viscosity  of  gelatin  sol  with  respect 
to  time  in  the  course  of  its  hydrolysis  caused  by  heating. 

J.  C.  D. 


Coagulation  Process  [of  Colloids].  H.  R.  Kruyt  and  Jac. 

van  der  Spek  ( Kolloid  Zeitsch .,  1919,  25,  1 — 20). — The  coagula¬ 
tion  of  arsenic  sulphide  and  ferric  hydroxide  sols  has  been  investi¬ 
gated.  It  is  shown  that  the  relationship  between  coagulation  value 
and  the  colloidal  concentration  for  arsenic  sulphide  sols  varies  as 
follows :  the  coagulation  value  for  a  univalent  precipitating  ion 
increases  with  increasing  dilution,  for  a  tervalent  ion  it  decreases, 
and  for  a  bivalent  ion  there  is  a  slight  decrease.  The  reduction  of 
the  degree  of  dispersion  by  boiling  or  by  a  change  in  the  original 
concentration  leads  to  an  augmentation  of  the  coagulation  value 
for  potassium  and  barium  ions,  but  to  a  reduction  for  aluminium 
ions.  These  phenomena  may  be  explained  by  the  hypothesis  that 
the  colloidal  particles  may  combine  as  they  approach  one  another 
through  their  Brownian  movements.  The  reduction  of  the  total 
surface  conditions  a  reduction  of  the  quantity  of  electrolyte  neces¬ 
sary  to  reach  a  definite  adsorbed  quantity.  Dilution  and  a  reduc¬ 
tion  in  the  dispersity  cause  a  separation  of  the  particles  and 
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reduce  the  chances  of  their  collision,  and  under  these  conditions  a 
smaller  charge  is  necessary  for  their  coagulation.  Similar  experi¬ 
ments  were  made  with  ferric  hydroxide  sol,  but  here  both  sodium 
hydroxide  and  disodium  phosphate  behave  irregularly.  J.  F.  S. 

Colloidal  Processes  in  the  Setting  of  Plaster.  Structure 
of  Plaster  of  Paris.  I.  Traube  ( Kolloid .  Zeitsch 1919,  25, 
62 — 66).— The  velocity  of  the  setting  of  the  hemihydrate  of 
calcium  sulphate  has  been  investigated,  and  the  influence  of  the 
addition  of  salts,  acids,  bases,  and  neutral  substances  to  the  soft 
plaster  on  the  rate  of  setting  has  been  observed.  Ten  grams  of 
calcium  sulphate  were  rapidly  mixed  with  stated  quantities  of  water 
or  solutions  of  other  substances,  the  mixture  poured  on  to  a  glass 
plate,  and  the  time  noted  when  it  had  completely  set.  With  4  c.c. 
of  0*5A -potassium  chloride,  setting  occurred  almost  instantaneously, 
with  5  c.c.  in  2*5  minutes,  with  7  c.c.  in  4  minutes,  with  15  c.c. 
the  mixture  had  not  set  in  40  minutes.  Using  7  c.c.  of  saturated 
potassium  chloride  solution,  setting  occurred  in  12  minutes;  7  c.c. 
of  A/2-solution  required  4*5  minutes,  7  c.c.  of  0 * 2 5 W  required  5*5 
minutes,  and  7  c.c.  of  Nj  16  19  minutes.  There  is,  therefore,  a 
maximum  setting  velocity  for  medium  concentrations.  In  experi¬ 
ments  with  other  salts,  it  is  shown  that  the  influence  of  the  anion 
is  very  small,  but  that  of  the  cation  is  all-important.  The  order 
in  which  the  cations  influence  the  setting  is  the  reverse  of  the  order 
in  which  they  precipitate  colloids  from  solutions ;  thus  the  univalent 
cations  accelerate  the  setting  most.  From  these  experiments,  it  is 
concluded  that  the  combination  of  the  hemihydrate  of  calcium 
sulphate  wTith  water  is  brought  about  in  the  first  place  by  gel  form¬ 
ation.  A  similar  series  of  experiments  was  made  with  7  c.c.  of 
various  acids  in  N  /  2-concentration .  The  order  of  setting  from  the 
most  rapid  is  hydrochloric  acid,  oxalic  acid>sulphuric  acid>tri- 
chloroacetic  acid  >  tartaric  acid  >  boric  acid  >  phosphoric  acid  > 
dichloroaeetic  acid>chloroacetic  acid>acetic  acid>propionic  acid 
>citric  acid.  The  addition  of  7  c.c.  of  Nj 2 -potassium  hydroxide 
effected  setting  in  about  the  same  time  as  hydrochloric  acid.  Non- 
conductors,  such  as  chloral  hydrate,  amyl  alcohol,  propionitrile, 
mannitol,  paracetaldehyde,  methyl  alcohol,  and  methyl  ethyl 
ketone  had  no  influence  on  the  rate  of  setting.  Gelatin  and  gums 
retarded  the  rate  of  setting.  By  allowing  ferric  chloride  to  diffuse 
through  the  set  plaster  towards  potassium  ferrocyanide  which  is 
diffusing  in  the  opposite  direction,  structures  of  the  same  nature 
as  the  protoplasm  structure  are  obtained.  Agate  structures  and 
others  of  both  geological  and  physiological  interest  have  also  been 
obtained.  The  author’s  experiments  confirm  in  every  detail  the 
views  on  the  nature  of  the  setting  of  cements  put  forward  by 
Cavazzi  (A.,  1913,  ii,  136).  J.  F.  S. 

Molecular  Mechanism  of  Colloidal  Behaviour.  II.  The 
Swelling  of  Fibrin  in  Alkalis.  Richard  C.  Tolman  and  Russel 
S.  Brace  well  (J.  A?ner.  Chem.  Soc .,  1919,  41,  1503—1510. 
Compare  Tolman  and  Stearn,  this  vol.,  ii,  101). — The  swelling  of 
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fibrin  in  solutions  of  sodium  hydroxide,  potassium  hydroxide, 
and  ammonia  of  various  concentrations,  and  also  of  similar 
solutions  containing  potassium  chloride,  potassium  sulphate,  and 
sucrose  has  been  investigated.  It  is  shown  that  the  swelling  in 
solutions  of  sodium  and  potassium  hydroxides  reaches  a  maximum 
at  very  low  concentrations— less  than  N  /  20 ;  in  the  same  way,  the 
adsorption  of  alkali  reaches  a  maximum  at  low  concentrations,  and 
a  further  increase  in  the  concentration  of  the  alkali  brings  about 
no  change  in  the  adsorption,  but  a  reduction  in  the  amount  of 
swelling.  In  the  case  of  ammonia  solutions,  it  is  shown  that  both 
the  amount  of  swelling  and  the  adsorption  increase  with  increasing 
concentration  up  to  0'8i\7  without  reaching  a  maximum.  The 
addition  of  neutral  salts  reduces  the  swelling  in  the  same  way  as 
increase  in  the  concentration  of  the  alkali  itself  after  the  maximum 
has  been  reached,  and  also  increases  the  adsorption.  Sucrose  has 
no  effect  on  the  swelling  of  fibrin,  but  water  is  adsorbed  from  the 
solution  by  the  fibrin.  J.  F.  S. 

Molecular  Mechanism  of  Colloidal  Behaviour.  Ill* 
Chemical  Nature  of  the  Adsorption  of  Acids  and  Alkalis  by 
the  Protein  Molecule.  Russel  S.  Bracewell  ( J .  Amer .  Chem, 
Soc.,  1919,  41,  1511 — 1515.  Compare  preceding  abstract). — A 
theoretical  paper  in  which  it  is  shown  that  the  acid-adsorbing 
power  of  proteins  is  mainly  due  to  the  free  amino-groups  present, 
that  is,  adsorption  consists  in  the  formation  of  weak  compounds 
between  the  amino-group  and  the  acid.  Attempts  to  formulate  a 
similar  hypothesis  for  alkali  adsorption  were  unsuccessful. 

J.  F.  B. 

Colour  o!  Colloids.  VIII.  Wilber  D.  Bancroft  (J.  Physical 
Chem.,  1919,  23,  445— 468.  Compare  this  vol.,  ii,  324). — A  con¬ 
tinuation  of  the  previously  published  discussion.  In  the  present 
paper,  absorption  colours,  colours  of  turbid  media,  prismatic  dis¬ 
persion  colours,  grating  colours,  and  colours  of  thin  films  are  dis¬ 
cussed  in  their  relationships  with  the  colour  of  birds  and  butterflies. 

J.  F.  S. 

Colloidal  Electrolytes  :  Soap  Solutions  as  a  Type.  James 

William  McBain,  (Miss)  Mary  Evelyn  Laing,  and  Alan 
Francis  Title y  (T.,  1919,  115,  1279 — 1300). 

The  Degree  of  Hydration  of  the  Particles  which  Form  the 
Structural  Basis  of  Soap  Curd ,  Determined  in  Experiments 
on  Sorption  and  Salting  Out.  James  William  McBain  and 
(Miss)  Millicent  Taylor  (T.,  1919,  115,  1300 — 1308). 

Simultaneous  or  Successive  Chemical  Decompositions 
Provoked  by  Physical  Agents.  J.  A.  Muller  (Compt.  rend., 
1919,  169,  793—794). — In  simultaneous  decompositions  of  the 
first  order,  the  ratios  of  the  two  coefficients  of  decomposition,  at 
the  end  of  any  given  time,  are  equal  to  the  ratios  of  the  corre- 
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sponding  velocity  constants.  The  subject  is  .discussed  mathematic¬ 
ally,  and  the  equations  given,  together  with  the  results  of  chemical 
analyses,  provide  a  means  of  determining  the  nature  and  order  of 
the  changes  produced  in  pyrogenic  decompositions.  W.  G. 

The  Interaction  of  Chlorine  and  Hydrogen.  The 
Influence  of  Mass.  David  Leonard  Chapman  and  John  Reginald 
Harvey  Whiston  (T.,  1919,  115,  1264—1269). 

Comparison  of  the  Temperatures  of  Explosion  calculated 
from  Specific  Heats  with  the  Temperatures  of  Explosion 
calculated  from  Explosive  Pressures.  Henri  Muraour 
(Compt.  rend .,  1919,  169,  723—726). — As  the  result  of  experi¬ 
ments  with  mixtures  of  tolite  and  ammonium  nitrate,  it  is  shown 
that  the  explosion  temperatures,  as  calculated  from  the  specific 
heats  of  Mallard  and  Le  Chatelier  or  of  Sarrau,  are  markedly 
higher  than  the  figures  obtained  by  calculation  from  the  mano- 
metric  tables,  except  where  the  temperatures  are  above  3000°.  The 
results  obtained  by  either  method  in  the  region  1500 — 1700°  are 
certainly  below  the  actual  temperatures.  The  results,  as  calcu¬ 
lated  from  the  manometric  pressure  in  this  region,  are  so  low  as  to 
indicate  either  that  the  value  of  the  pressure  must  be  modified  or 
that  the  law  used  for  expressing  the  compressibility  of  gases  at 
high  temperatures  and  pressures  is  incorrect.  Over  the  tempera¬ 
ture  range  1300 — -2700°  the  temperatures,  calculated  from 
Schreber’s  specific  heats,  are  in  accord  with  the  temperatures  calcu¬ 
lated  from  the  pressure  tables  of  the  French  research  laboratories. 

W.  G. 

Ignition  of  Gases  by  Hot  Wires.  W.  M.  Thornton  (Phil. 
Mag.,  1919,  fvi],  38,  613 — 633). — The  ignition  of  the  gases 
hydrogen,  methane,  ethane,  pentane,  ethylene,  carbon  monoxide, 
coal  gas,  and  vapours  of  methyl  alcohol,  ethyl  alcohol,  diethyl  ether, 
and  benzene  in  air  by  electrically  heated  wires  of  platinum,  nickel, 
iron,  tungsten,  molybdenum,  gold,  and  silver  of  various  diameters 
and  at  various  temperatures  has  been  experimentally  investigated. 
It  is  shown  that  ignition  by  hot  wires  occurs  when  the  generation 
of  heat  per  unit  length  has  reached  a  certain  definite  value.  At 
low  temperatures,  this  is  removed  by  convection,  when  a  steady 
state  is  reached,  and  is  almost  independent  of  the  diameter  of  the 
wire.  Ignition  is  independent  of  gas  pressure,  of  the  heat  of  com¬ 
bustion  of  the  mixture,  of  the  proportion  of  gas  present,  and  for 
any  given  metal,  independent  of  the  nature  of  the  combustible 
molecule  so  far  as  it  is  affected  by  change  of  diameter,  hydrogen 
and  platinum  being  exceptions.  That  is,  since  previous  heating 
of  the  gas  does  not  affect  ignition  temperatures,  it  is,  on  the  whole, 
independent  of  every  external  physical  or  chemical  variable.  The 
source  of  ignition  must  therefore  be  sought  in  some  phenomenon 
depending  strictly  on  the  rate  of  generation  of  heat  by  the  passage 
of  the  current,  but  occurring,  if  not  within  the  surface  layer  of  the 
metal  itself,  so  near  to  it  that  the  ordinary  gas  laws  are  not 
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operative.  Oxygen  is  the  only  active  component  of  all  the  mix¬ 
tures,  and  it  can  be  inferred  that  the  mechanism  of  hot  wire 
ignition  is  an  attack  on  oxygen  either  within  the  wire  or  by  positive 
ions  of  combustible  gas  just  ejected  from  it,  for  the  temperatures 
at  which  surface  action  begins  are  lower  than  those  which  start 
combination  of  gases  separately  heated  to  a  point  at  which  they 
explode  on  mixing.  Electric  and  magnetic  fields  have  no  influence 
on  surface  combustion  observable  by  the  phenomena  of  ignition. 
Compared  with  spark  ignition,  hot  wire  ignition  is  singularly 
constant  in  type.  J.  F.  S. 

The  Determination  of  Ignition-temperatures  by  the  Soap- 
bubble  Method.  Albert  Greville  White  and  Tudor  Williams 
Price  (T.,  1919,  115,  1248—1264). 

Indirect  Analysis  of  Gas  Hydrates  by  a  Thermodynamic 
Method  and  its  Application  to  the  Hydrate  of  Hydrogen 
Sulphide.  I.  and  II.  F.  E.  C.  Scheffer  and  G.  Meyer  ( Proc .  K . 
Akad,  Wetensch.  Amsterdam,  1919,  21,  1204 — 1212,  1338 — 1348). 
— In  earlier  papers  (Scheffer,  A.,  1911,  ii,  264,  870)  it  is  shown 
that  in  solutions  of  hydrogen  sulphide  a  four-phase  equilibrium 
exists  between  a  hydrate,  two  liquid  phases  (water  and  hydrogen 
sulphide),  and  gas.  The  analysis  of  the  hydrate  leads  to  a  water 
content  between  5‘1  and  5*4  molecules  per  molecule  of  hydrogen 
sulphide.  It  is  likely  that  the  accepted  value  5H20  is  not  correct, 
and,  with  the  object  of  determining  the  true  composition,  the 
authors  have  developed,  on  thermodynamical  considerations,  a 
method  of  indirectly  ascertaining  the  composition  of  such  hydrates. 
The  method  is  briefly  as  follows.  A  binary  system  is  taken  of 
which  one  component,  A,  is  gaseous  over  a  definite  temperature 
range,  and  the  second,  B ,  is  near  its  melting  point,  and  is  not 
markedly  volatile.  On  increase  of  pressure,  a  solid  compound  can 
form  from  the  gas  A  and  the  solid  B.  In  the  melted  component  B, 
the  gas  is  soluble  neither  as  such  nor  as  compound.  In  the  equil¬ 
ibria  set  up,  the  component  A  appears  as  a  gas  (G)  and  bound  in  the 
compound  S;  the  component  B  occurs  free  as  solid,  Sm  and  liquid, 
L ,  and  bound  in  the  compound  S.  The  three-phase  lines  SnLG 
and  SSbL  coincide  with  the  melting-point  line  of  B.  The  trans¬ 
formation  is  indicated  by  the  change  SB  L  on  both  three-phase 
lines,  and  is  the  same  as  on  the  melting-point  line  of  pure  B.  The 
triple  point  of  B  lies  near  the  T  axis;  the  sublimation  and  boiling- 
point  line  of  B  practically  coincides  with  the  7  axis.  If  the  com¬ 
pound  is  indicated  by  ABn,  the  transformations  on  the  two  other 
three-phase  lines  are  indicated  by  ABn  -r-  A+nB  —  E1  (on  SS BG) 
and  ABn  ^  A  +  nB  —  E2  (on  SLG ).  The  difference  of  the  two 
energies  Ex  and  E2  is  equal  to  the  heat  of  fusion  of  n  molecules  of 
B.  E2  —  El~nQ  when  the  heat  of  fusion  of  B  is  Q  per  molecule. 
Making  use  of  the  Clapeyron  equation,  the  value  of  E2~E1  can 
be  determined  if  the  three-phase  lines  SS  G  and  SLG  are  known. 
This  method  is  applied  to  the  system  hydrogen  sulphide-water,  and 
the  lines  SSBG  and  SLG  are  experimentally  determined,  and  from 
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tlie  data  thus  obtained  the  value  of  n  is  found  to  be  6.  Hence 
the  crystalline  hydrate  of  hydrogen  sulphide  is  H9S,6H20. 

J.  F.  S. 

Theory  of  the  Velocity  of  Reaction  in  Gases.  Karl  F. 

Herzfeld  {Ann.  Physik,  1919,  [iv],  59,  635 — 667 ;  Zeitsch . 
Elektrochem.,  1919,  25,  301 — 304). — -A  theoretical  paper  in  which 
the  velocity  of  reactions  of  the  first  and  second  order  is  discussed 
mathematically.  In  an  historical  introduction,  the  work  of  Trautz 
(A.,  1909,  ii,  557,  651),  among  others,  is  discussed.  .It  is  shown 
that,  in  developing  a  systematic  conception  of  gas  reactions,  the 
introduction  of  a  retardation  is  helpful.  That  is,  a  condition  based 
on  the  consideration  of  whether  an  atom  can  react  directly  or 
whether  it  must  first  break  away  from  an  existing  combination 
before  reaction  is  possible.  In  exothermic  reactions  with  one  or 
no  retardation,  every  collision  of  the  molecules  is  operative,  in¬ 
dependently  of  the  temperature,  whilst  with  two  retardations  only 
a  small  fraction  of  the  collisions  is  operative,  and  these  are 
dependent  on  the  temperature.  In  the  case  of  endothermic  reac¬ 
tions,  only  one  example  of  a  retardation  is  known,  namely,  the 
formation  of  hydrogen  bromide ;  here  it  is  shown  that,  for  a  collision 
to  be  operative,  the  kinetic  energy,  which  depends  on  the  opposing 
velocities  of  the  colliding  particles,  must  be  greater  than  the  heat 
of  the  reaction.  The  influence  of  the  internal  energy  makes  itself 
obvious,  inasmuch  as  only  a  definite  proportion  of  the  reacting 
substances  can  be  converted  into  the  products  of  the  reaction. 
Therefore  in  exothermic  reactions  the  number  of  operative  collisions 
is  to  be  multiplied  by  a  factor  which  depends  on  the  internal  specific 
heat.  The  reaction  formulas  deduced  are  applied  to  the  work  of 
Bodenstein  (A.,  1899,  ii,  637)  and  Lind  (A.,  1907,  ii,  76)  on  the 
formation  of  hydrogen  bromide,  and  very  good  agreement  is  shown 
to  exist.  J.  F.  S. 

The  Velocities  of  Combination  of  Sodium  Derivatives  of 
Phenols  with  Olefine  Oxides.  II.  David  Runciman  Boyd 
and  (Miss)  Doris  Feltham  Thomas  (T.,  1919,  115,  1239 — 1243). 

The  Rate  of  Hydrolysis  of  Methyl  Acetate  by  Hydro¬ 
chloric  Acid  in  Water- Acetone  Mixtures.  George  Joseph 
Burrows  (T.,  1919,  115,  1230 — 1239). 

Kinetics  of  Reactions  with  Substituted  Malonic  Acids. 

A.  L.  Bernoulli  and  W.  Wege  ( Helv .  Chim.  Acta,  1919,  2, 
511—532). — The  kinetics  of  the  scission  of  carbon  dioxide  by  heat 
from  malonic  acid  or  methyl-,  ethyl-,  allyl-,  benzyl-,  phenyl-, 
diallyl-,  dimethyl-,  methylethyl-,  diethyl-  and  dipropyl-malonic 
acids  have  been  studied  at  100°.  The  formation  of  acetic  acid  from 
an  aqueous  solution  of  malonic  acid,  over  the  temperature  range 
75 — 110°,  is  a  strictly  unimolecular  reaction.  By  means  of  graphic 
extrapolation,  it  is  shown  that  the  lower  limit  of  measurable  change 
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lies  at  66°.  With  the  single  exception  of  dipropylmalonic  acid,  in 
which  case  the  value  of  k  is  not  satisfactory,  it  is  shown  that  all 
the  substituted  malonic  acids  are  decomposed  at  100°  in  aqueous 
solution,  according  to  a  unimolecular  equation.  Substituents,  in 
the  malonic  acids,  with  either  one  or  more  double  bonds,  increase 
the  velocity  of  decomposition,  whilst  substituents  without  double 
bonds  reduce  the  rate  of  decomposition.  The  accelerating  action 
of  the  double  bond  increases  with  the  number  and  also  with  the 
nearness  to  the  methylene  group  of  the  malonic  acid ;  thus,  the 
phenyl  group  accelerates  the  velocity  more  than  the  benzyl  group. 
The  entrance  of  a  second  substituent,  similar  or  dissimilar,  strongly 
decreases  the  rate  of  decomposition ;  thus,  diallylmalonic  acid 
decomposes  with  about  half  the  velocity  of  allylmalonic  acid.  A 
parallelism  is  shown  between  the  thermal  stability  of  these  sub¬ 
stances  (measured  by  the  heat  of  formation)  and  the  kinetic 
stability  (measured  by  the  reciprocal  of  the  reaction  velocity). 

J.  F.  S. 

The  Rhythmic  Evolution  of  Carbon  Monoxide  and  the 
Constant  of  Accumulation.  Tokiharu  Okaya  (Proc.  Phys. 
Math.  Soc.  Japan ,  1919,  [3],  1,  43 — 51). — The  author  has  previously 
suggested  that  in  the  case  of  the  rhythmic  precipitation  of  silver 
chromate  in  gelatin,  there  must  exist  certain  relations  between  the 
concentrations  of  the  reacting  ions  to  determine  the  physical  state 
at  the  moment  of  precipitation,  and  concluded  that  to  precipitate 
silver  chromate  it  is  only  necessary  that  the  amount  of  “  accumula¬ 
tion  product”  of  the  ions  should  attain  a  definite  value,  H x,  which 
is  constant  throughout.  In  the  present  paper,  the  phenomenon 
of  the  rhythmic  evolution  of  carbon  monoxide  produced  by  the 
dehydration  of  formic  acid  by  sulphuric  acid  is  satisfactorily  ex¬ 
plained  by  the  notion  of  the  “  accumulation  product.”  It  is  also 
shown  that  thfe  reaction  is  one  of  the  first  order.  The  author 
points  out  that  the  existence  of  the  quanta  in  natural  phenomena 
is  not  limited  to  energy  only.  The  present  case  and  Liesegang’s 
phenomena  are  but  examples  of  such  types  of  natural  phenomena. 

Chemical  Abstracts. 

Size  and  Shape  of  the  Electron.  Arthur  H.  Compton 

(Physical  Bev.y  1919,  14,  20 — 40).- — -Assuming  as  proved  that  the 
amount  of  radiation  of  short  wave-length  scattered  by  various 
elements  is  proportional  to  the  atomic  number  of  the  element,  and 
accepting  Thomson’s  assumption  that  the  electron  is  a  point  charge, 
the  scattered  energy  should  be  as  great  as  that  calculated  from  the 
Thomson  equation.  Actually,  it  is  considerably  less,  sometimes  as 
low  as  one  quarter  of  the  theoretical  value.  Unless  a  pulsation 
theory  for  these  rays  is  abandoned,  the  discrepancy  can  only  be 
explained  on  the  assumption  that  the  electron  is  comparable  in 
magnitude  with  the  wave-length  of  the  shortest  rays,  or 
2  x  10“ 10  cm.  Three  types  of  electrons  are  suggested,  and  the 
scattering  is  calculated  for  each  type.  All  three  satisfactorily 
fulfil  the  requirements.  Type  I,  rigid  spherical  shell;  type  II, 
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flexible  spherical  shell;  type  III,  flexible  spherical  ring.  On  still 
another  count,  a  point  charge  electron  is  inadequate  to  account  for 
the  fact  that  emergent  scattered  radiation  is  more  intense  than 
incident  radiation.  It  is  necessary  to  assume  an  independent  rota¬ 
tional  activity  of  the  electron,  which  type  III  above  seems  best 
suited  to  admit.  Chemical  Abstracts. 


Valency  Centres.  O.  Hinsberg  ( J .  pr,  Chem 1919,  [ii],  99, 
232 — 238). — An  extension  of  ideas  previously  advanced  (A.,  1916, 
i,  725;  1917,  ii,  173,  461;  1918,  ii,  106). — The  theory  deals  with  the 
elements  of  the  first,  second,  fourth,  sixth,  and  eighth  groups  of  the 
periodic  system,  and  it  is  assumed  that  one  valency  centre  is  present 
in  the  first  four  elements  of  each  series  and  two  valency  centres  in 
the  four  succeeding  elements.  The  discontinuity  of  the  physical 
properties  of  the  elements  in  a  series  is  conditioned  by  the  occur¬ 
rence  of  the  second  valency  centre  from  the  fifth  group  onwards, 
which  causes  a  marked  depression  in  melting  and  boiling  points. 
In  the  formation  of  compounds  with  negative  elements,  the  total 
valency  of  the  elements  of  the  fifth  to  seventh  groups  is  utilised, 
whilst  with  positive  elements  or  groups  only  the  differential  valency 
is  used;  the  occurrence  of  elements  of  no  valency  appears  to  be 
merely  an  extension  of  the  process  of  equalisation  of  the  valencies 
of  the  two  qentres,  the  commencement  of  which  is  already  apparent 
in  the  fifth  to*  seventh  groups.  The  ability  to  form  ions,  which  is 
proper  to  many  elements  of  the  sixth  and  seventh  groups,  is  prob¬ 
ably  due  to  the  tendency  of  the  atoms  to  form  a  particularly  stable 
system  by  internal  equalisation,  in  which  four  electrons  are  attached 
to  each  nucleus,  or  eight  electrons  are  contained  in  a  ring.  The 
capability  of  forming  onium  compounds,  as  exhibited  by  nitrogen, 
sulphur,  iodine,  etc.,  depends  on  the  presence  of  two  valency  centres, 
and  therefore  occurs  solely  in  the  right  half  of  the  periodic  system. 
The  equivalence  of  the  sulphur  atom  to  the  —CHICH-  group  in  the 
formation  of  ring  compounds  (for  example,  thiophen  and  benzene) 
is  explained  by  the  formulae: 


CHICH 


and 


S  (in  thiophen) 


in  which  the  two  hydrogen  atoms  of  the  group  CHICH  are  replaced 
in  the  sulphur  atom  by  two  valency  electrons  (E),  which  are  not 
compensated  within  the  atom. 

A  number  of  cases  among  sulphur  compounds  are  known,  in  which 
the  isomerism  can  only  be  explained  with  difficulty  if  the  presence 
of  a  single  valency  centre  in  the  sulphur  atom  is  assumed;  if,  how¬ 
ever,  two  valency  centres  are  present,  the  difficulty  is  removed. 
Thus  the  isomeric  /3-naphthol  sulphides,  m.  p.?s  216°  and  152°  respec¬ 
tively,  can  be  formulated  : 

OE>C10H6 —  •— Ci0H6*OH  and  OH-C10H  — C10H6-OH. 

The  molecular  complexity  of  the  metalloids  can  be  explained  by 
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assuming  that  the  partial  equalisation  of  the  two  valency  systems 
which  occurs  within  the  atoms  can  also  take  place  between  different 
atoms.  EL  W. 

Isomorphism,  Isosterism,  and  Co-valence.  Irving 
Langmuir  (/.  Amer.  Chem.  Soc.,  1919,  41,  1543 — 1559). — The  octet 
theory  of  valency  indicates  that  if  compounds  having  the  same 
number  of  atoms  have  also  the  same  total  number  of  electrons,  the 
electrons  may  arrange  themselves  in  the  same  manner.  In  this 
case  the  compounds  or  groups  of  atoms  are  said  to  be  isosteric.  Such 
compounds  should  show  remarkable  similarity  in  their  physical 
properties,  that  is,  in  those  properties  which  do  not  involve  a  separa¬ 
tion  of  the  atoms  in  the  molecule .  Thus  0  ~  ,  F  ~ ,  Ne,  Na+,  and  Mg+ + 
are  isosteric,  as  also  are  N2,CO*CN~  and  CH4  and  NH4+.  In  cases 
where  isosteric  groups  have  the  same  electric  charges  the  properties 
are  directly  comparable;  thus,  N2  and  CO,  N20  and  C02,  KN3  and 
HCNO  are  nearly  alike  in  all  their  physical  properties.  When  the 
charges  are  dissimilar  the  similarity  may  manifest  itself  between 
properly  chosen  compounds,  thus,  KN03  and  CaC03.  The  following 
cases  of  crystalline  isomorphism  are  predicted  by  the  octet  theory 
and  found  to  be  in  accordance  with  experimental  observation:  NaF 
and  MgO,  KN3  and  KNCO,  KNOs  and  SrC03,  KC104  and  SrS04, 
NaHS04  and  CaHP04,  MnSe04,2H20  and  FeAs04,2H20.  Many 
other  pairs  are  predicted,  but  have  not  yet  been  experimentally 
investigated.  The  theory  of  isosterism  makes  the  deduction  of  cer¬ 
tain  relationships  a  very  simple  matter.  Thus  since  argon  is  an 
isostere  of  the  potassium  ion,  and  methane  is  an  isostere  of  the 
ammonium  ion,  it  follows  that  the  potassium  and  ammonium  ions 
must  have  similar  properties  because  argon  and  methane  are  nearly 
alike  in  physical  properties.  Similarly,  the  relationship  between 
argon  and  nitrogen  enables  the  tracing  of  an  equally  close  relation¬ 
ship  between  cyanogen  and  chlorine  ions.  The  experimental  data 
prove  that  the  crystalline  form  of  substances  depends  on  the  struc¬ 
ture  as  given  by  the  octet  theory,  thus  indicating  that  this  theory 
gives  a  true  picture  of  the  constitutions  of  crystalline  solids.  The 
following  conclusions  are  drawn :  (1)  the  co-valency  of  sodium,  potass¬ 
ium  and  chlorine  (in  chlorides)  is  zero.  (2)  The  co-valency  of  the 
central  atom  is  4  in  nitrates,  carbonates,  sulphates,  perchlorates, 
phosphates,  permanganates,  chromates,  selenates,  and  boro  fluorides. 
(3)  Carbonates  and  sulphites  are  not  isomorphous,  the  co-valency  of 
the  central  atom  being  4  and  3  respectively.  (4)  Nitrates  and 
chlorates  are  not  isomorphous,  the  co-valency  of  the  chlorine  being  3 
in  chlorates.  J.  F.  S. 

New  Hypotheses  as  to  Different  States  of  Matter.  N.  T. 

Bacon  (J.  Physical  Chem.,  1919,  23,  469 — 477), — A  theoretical 
paper  in  which  it  is  shown  that  in  the  solid  and  liquid  conditions 
matter  is  virtually  incompressible,  although  under  very  high  pres¬ 
sure,  but  constantly  increasing  in  volume  with  increasing  tempera¬ 
ture,  and  for  the  liquid  state  with  this  condition  continuing  up  to 
the  critical  point,  except  that  near  the  critical  point  the  apparent 
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compressibility  of  the  liquid  phase  may  be  increased  by  solution  of 
vapour  molecules.  The  molecule,  therefore,  is  constantly  increasing 
the  diameter  of  its  sphere  of  influence  as  temperature  increases  up  to 
the  critical  point.  At  this  point  the  spheres  of  influence  of  the 
molecule  of  liquid  and  of  vapour  have  the  same  size,  since  both 
forms  of  matter  occupy  the  same  space  and  have  the  same  density. 
At  the  critical  point  the  volatile  form  is  at  the  dividing 
line  between  a  saturated  vapour  and  a  true  gas,  and  the  vapour 
cannot  act  as  a  true  gas  because  the  spheres  of  influence  of  its 
molecules  are  in  three  dimensional  contact,  thus  precluding  trans- 
latory  motion.  Although  the  molecules  in  the  liquid  state  continue 
to  increase  the  dimensions  of  their  spheres  of  influence  with  advanc¬ 
ing  temperature  in  spite  of  increasing  pressure,  nevertheless  gaseous 
molecules  can  be  materially  compressed  so  as  to  occupy  a  smaller 
volume  than  at  the  critical  point  even  at  temperatures  well  above 
the  critical  temperature.  Hence  the  spheres  of  influence  of  a  true 
gas  decrease  with  increasing  temperature  so  as  to  allow  a  free  path 
and  thus  cause  them  to  follow  Boyle's  Law.  The  effect  of  the  dis¬ 
solved  barium  sulphate  in  a  saturated  aqueous  solution  is  consi¬ 
dered.  Here  a  single  molecule  of  barium  sulphate  (that  is,  one 
barium  ion  and  one  sulphate  ion)  so  influences  10,000,000  water 
molecules  that  they  are  incapable  of  dissolving  more  barium  sul¬ 
phate,  and  imparts  to  the  water  a  much  higher  conductivity;  all 
this  when  the  barium  sulphate  in  solution  can  only  come  into  con¬ 
tact  with  a  small  fraction  of  the  water  molecules.  The  author  con¬ 
siders  that  the  solution  of  barium  sulphate  up  to  its  saturation 
point  brings  about  a  virtual  expansion  of  the  water  molecules  so 
as  practically  to  fill  up  all  the  in  ter  molecular  spaces  in  the  solvent 
and  consequently  leave  no  further  room  for  additional  barium  sul¬ 
phate.  The  conductivity  of  the  barium  sulphate  solution  he  attri¬ 
butes  to  the  barium  sulphate  breaking  up  into  an  enormous  number 
of  electrons,  each  having  the  characteristic  periodicity  of  barium 
sulphate,  and  these  so  permeate  the  solvent  that  each  molecule 
of  this  is  in  some  way  in  contact,  periodically  at  least,  with  such 
particles,  so  as  to  maintain  an  equilibrium  relation.  In  the  case  of 
hydrolysis  the  complicated  periodicity  of  the  salt  becomes  too 
extended,  so  that  part  of  the  solute  loses  coherence  and  the  frac¬ 
tions  revert  to  their  simpler,  although  related,  periodicity,  each  in 
its  own  condition  as  if  the  other  were  not  present.  J  F.  S. 

Automatic  Mercury  Pump,  with  Device  for  Collecting 
the  Aspirated  Gases.  A.  Beutell  and  P.  Oberhoffer  (Chem. 
Zeit.,  1919,  43,  705 — 706). — In  the  mercury  pump  previously 
described  (A.,  1911,  ii,  105)  the  authors  have  introduced  a  vessel 
at  the  base  of  the  tubes  for  collecting  the  gases  drawn  off,  which  are 
then  passed  into*  a  measuring  burette  and  an  Orsat  gas-analysis 
apparatus.  The  speed  of  the  pump  has  been  increased  by  allowing 
the  mercury  to  drop  through  two  tubes,  and  the  device  for  prevent¬ 
ing  fracture  of  the  tubes  by  the  falling  mercury  has  been  modified. 

W.  J.  W. 
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Inorganic  Chemistry. 


Reaction  between  Hydrogen  and  Bromine.  J.  A. 

Christiansen  (reprint  from  D,  K .  DansJce  Videnskab  ernes  Sets  hat. 
Math.  fys.  Medd .,  1919,  1,  14). — A  theoretical  paper  in  which  it  is 
shown  from  the  experiments  of  Bodenstein  and  Lind  (A.,  1907, 
ii,  76)  on  the  formation  of  hydrogen  bromide  that  the  reaction  occurs 
as  a  result  of  the  following  changes:  Br-h H2  =  HBr  +  H  (primary 
reaction)  and  H  +  Br2  =  HBr  +  Br  or  H  +  HBr  =  H2  -f-  Br,  and  conse¬ 
quently  the  dissociation  of  hydrogen  bromide  takes  place  with  the 
reaction  Br+  HBr  —  Br2  +  H  as  the  primary  change,  and  is  followed 
by  the  same  secondary  reactions  as  above.  It  is  also  shown  that  the 
existing  experimental  data  do  not  exclude  the  possibility  of  the 
formation  and  dissociation  of  hydrogen  iodide  according  to  the 
same  scheme.  The  numerical  results  of  Bodenstein  and  Lind  have 
been  used  to  calculate  the  critical  energy  of  the  process  Br  +  HBr  = 
Br2  +  H  and  the  value  43,700  cal.  obtained.  The  results  are  gener¬ 
ally  considered,  and  it  is  concluded  that  in  respect  of  the  heat  of 
dissociation  of  hydrogen,  Langmuir's  value,  84,000  cal.  (A.,  1915, 
ii,  249),  is  probably  not  irreconcilable  with  Bohr’s  theoretical  value, 
62,000  cal.  (A.,  1913,  ii,  1045).  A  method  of  illustrating  the  above- 
mentioned  reaction  by  means  of  models  of  atoms  and  molecules 
similar  to  those  of  Bohr  is  indicated.  J.  F.  S. 

Periodic  Acid  and  Periodates.  Arthur  Rosenheim  and 

Else  Loewenthal  ( Kollmd .  Zeitsch 1919,  25,  53 — 60). — The 
periodates  of  sodium,  lithium,  ammonium,  and  guanidine  have  been 
investigated.  The  hydrogen-ion  concentration  of  N /20-solutions  of 
H5I06,  NaH4I06,  and  Na2H3I06  was  determined  by  Sorensen’s  indi¬ 
cator  method  with  the  object  of  finding  the  most  suitable  indicator 
for  use  in  titrating  periodic  acid  with  sodium  hydroxide.  The  hydro¬ 
gen-ion  concentrations  found  are  respectively  6  x  10“ 3 ,  4*05  x  10~7, 
and  6*5  x  10“ 10 .  It  is  shown  that,  using  methyl-orange  as  indicator, 
periodic  acid  can  be  quantitatively  converted  by  titration  into 
NaH4I06,  and  that  using  thymolphthalein  as  indicator  it  is  con¬ 
verted  into  Na2H3I06.  The  solubility  of  Na2H3I06  is  determined  at 
various  temperatures,  and  the  following  values  in  grams  per  100 
grams  of  solution  obtained4-:  0°,  0'104;  25°,  0’157 ;  40°,  0'187 ;  100°, 
0*434.  Shaking  with  lOA-sodium  hydroxide  solution  converted  this 
salt  into  Na3H2I06.  A  number  of  experiments,  designed  to  ascer¬ 
tain  whether  the  sodium  periodates  adsorb  sodium  hydroxide,  were 
carried  out  at  17°  by  shaking  periodic  acid  with  a  concentrated  solu¬ 
tion  of  sodium  hydroxide.  The  experiments  show  that  neither  of 
the  sodium  periodates  mentioned  exhibit  any  colloidal  properties, 
and  that  these  are  the  only  sodium  periodates  capable  of  existence 
in  aqueous  solution.  On  the  addition  of  1  mol.  of  periodic  acid  to 
2  mols.  lithium  hydroxide  solution  a  white  precipitate  is  formed 
which  immediately  dissolves;  the  solution,  on  warming,  yields  a 
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white  precipitate  consisting  of  microscopic  spherules,  which  on  ana¬ 
lysis  is  shown  to  consist  of  Li3H2I06.  The  mother  liquor  on  keeping 
deposits  small,  white,  six-sided  bipyramids  of  Li2H3IO0.  Attempts 
to  prepare  LiI04  andLi5I06,  compounds  described  by  Rammelsberg, 
failed.  The  two  lithium  salts  were  examined  as  to  the  power  of 
adsorption  as  in  the  case  of  the  sodium  salts,  and  it  is  shown  that 
absorption  compounds  are  formed  up  to  the  ratio  Li20/I207  =  5*39. 
The  two  ammonium  periodates  ( N H4 ) 2 bl3 1 0 and  NH4I04  previ¬ 
ously  described  by  Rammelsberg  ( Ann .  Phys.  Ghem .,  1868,  134, 
379)  were  obtained,  and  a  further  compound,  (NH4)3H7(I06)2,2|-H20, 
was  also  obtained.  The  last  compound  was  prepared  in  rectangular 
crystals  by  shaking  periodic  acid  with  an  excess  of  25%  ammonia  at 
140°  for  several  hours.  Two  guanidine  periodates,  (CN3H6)3H2I06 
and  (CN8H0)2H3IO6,  were  obtained  by  treating  periodic  acid  with 
guanidine.  Both  substances  are  very  sparingly  soluble,  white, 
crystalline  compounds.  The  molecular  conductivity,  boiling  point, 
and  freezing  point  of  a  number  of  solutions  of  periodic  acid  have 
been  determined.  The  conductivity  determinations  show  that 
periodic  acid  is  of  medium  strength,  whilst  the  boiling-point  deter¬ 
minations  indicate  that  it  dissociates  into  two  ions,  and  the  freez¬ 
ing-point  determinations  show  that  a  5%  solution  is  much  less  dis¬ 
sociated,  and  that  in  a  12 — 20%  solution  polymeric  periodic  acid 
molecules  are  present.  In  general,  the  work  shows  that  there  is  a 
decided,  if  not  very  far-reaching,  analogy  between  periodic  acid 
and  the  periodates  on  the  one  hand  and  telluric  acid  and  the 
tellurates  on  the  other.  J.  F.  S. 

Flame  Reactions  of  Selenium  and  Tellurium.  Harry  B. 
Weiser  and  Allen  Garrison  (J.  Physical  Ohem.y  1919,  23, 
478 — 497.  Compare  A.,  1914,  ii,  317,  398;  also  Papish,  this  vol., 
ii,  105). — -The  luminescence  and  the  nature  of  the  deposits  produced 
when  selenium  and  tellurium  are  introduced  into  various  flames 
have  been  experimentally  examined.  The  flames  used  were :  air- 
hydrogen,  bunsen,  hydrogen— air,  and  chlorine— hydrogen ;  the  effect 
of  cathode  rays  on  sulphur,  selenium,  and  tellurium  was  also 
examined.  It  is  shown  that  the  reaction  from  selenium  to  selenic 
salt  produces  a  blue  luminescence,  which  is  the  most  characteristic 
in  flames  containing  selenium.  It  is  probable  that  this  luminescence 
is  due  chiefly  to  the  reaction  from  selenic  ion  to  unionised  selenic 
salt.  The  reaction  from  tellurium  to  tellurous  salt  produces  a  green 
luminescence;  and  from  tellurous  salt  to  telluric  salt  a  blue  lumin¬ 
escence.  It  is  probable  that  the  green  luminescence  is  due  chiefly 
to  the  reaction  from  tellurous  ion  to  the  unionised  tellurous  salt; 
and  the  blue  luminescence  from  telluric  ion  to  the  undissociated 
telluric  salt.  Under  certain  conditions  a  red  luminescence  occurs  in 
flames  containing  selenium,  which  is,  as  a  rule,  less  intense  than 
the  blue  luminescence.  Since  the  vapours  of  both  elements  are 
coloured,  it  is  probable  that  the  red  coloration  in  both  cases  is  due 
in  part  to  the  colour  of  the  vapours,  in  j3art  to  a  purely  thermal 
luminescence,  and  in  part  to  some  stage  of  the  chemical  reaction 
from  the  vapour  of  the  element  to  the  quadrivalent  ion.  A  green 
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tip  in  the  flames  in  air  charged  with  selenium  and  tellurium  com¬ 
pounds  is  not  a  luminescence  ^  but  is  due  to  the  green  colour  of  the 
vapour  of  the  dioxide,  which  appears  greener  by  reflecting  the  blue 
luminescence  just  below.  J.  F.  S. 

The  Determination  of  the  Rate  of  Solution  of  Atmospheric 
Nitrogen  and  Oxygen  by  Water.  II.  W.  E.  Adeney  and 
H.  G-.  Becker  (Sci.  Proc.  Boy.  Dublin  Soc.,  1919,  15,  609 — 628). — * 
The  work  previously  recorded  (compare  this  vol.,  ii,  104)  has  been 
continued  with  the  object  of  reducing  the  observations  to  unit  area 
and  volume,  and  has  been  extended  to  include  oxygen  and  nitrogen 
as  pure  gases.  The  apparatus  used  has  also  been  modified  so  as  to 
obtain  a  better  temperature  control  and  to  eliminate  any  errors 
arising  from  the  temperature  and  vapour  pressure  of  the  replenish¬ 
ing  gas.  A  formula  is  given  in  each  case  for  oxygen,  nitrogen,  and 
air,  from  which  it  is  possible  to  calculate  the  rate  of  solution  of  the 
gas  dealt  with  for  any  conditions  of  area  exposed,  depth,  or  degree 
of  saturation,  provided  that  the  water  is  kept  uniformly  mixed. 

W.  Gr. 

Triatomic  Nitrogen,  N3.  MaxTrautz  ( Zeitsch .  Elektrochem 
1919,  25,  297—300). — A  mathematical  paper,  in  which  it  is  shown 
that  at  all  temperatures  above  that  of  liquid  air  the  predominating 
constituent  of  active  nitrogen  (Strutt,  T.,  1918,  113,  200)  is  tri¬ 
atomic  nitrogen,  N3.  The  concentration  of  this  substance  in  active 
nitrogen  is  represented  by  its  partial  pressure,  0*002  mm.  The  heat 
of  formation  from  N2  and  N  has  a  maximum  value  of  5000—10,000 
cal.  It  is  therefore,  at  ordinary  temperatures,  so  much  more  stable 
than  a  mixture  of  N2  and  N  that  the  decomposition  N3  +  N  =  2N2 
increases  because  of  the  relatively  large  increase  in  the  concentration 
of  triatomic  nitrogen  with  falling  temperature.  In  this  fact  the 
irregular  temperature-coefficient  finds  its  meaning.  Since  the  cool¬ 
ing  of  active  nitrogen  by  liquid  air  does  not  occur  instantaneously, 
the  triatomic  nitrogen  and  the  trimolecular  destruction  of  active 
nitrogen,  at  temperatures  above  that  of  liquid  air,  predominate 
over  the  monatomic  nitrogen  and  its  binary  compound  N2.  The 
velocity  constant  of  the  third  order  is  of  the  dimension  1017  mol./c.c. 
as  a  maximum,  and  can  be  much  smaller  if  the  third  order  reaction 
predominates  only  at  ordinary  temperatures.  The  deactivating  of 
active  nitrogen  with  falling  temperature  may  either  pass  through  a 
minimum  or  it  may  reach  a  maximum,  kjK  —  1 036,  which  is  in  keep¬ 
ing  with  the  very  large  inverse  of  the  temperature-coefficient.  Where 
the  triatomic  nitrogen  preponderates  over  the  monatomic  nitrogen 
at  low  temperatures  above  that  of  liquid  air,  hexatomic  nitrogen 
must  of  necessity  be  formed  in  the  mixture,  in  quantities  which  are 
very  small  compared  with  the  triatomic  nitrogen.  The  small  heat  of 
formation  of  triatomic  nitrogen  which  is  deducible  from  the  very 
large  reaction  velocity  and  is  in  keeping  with  the  ineffectual  attempts 
to  prepare  it  pure,  indicates  that  it  is  impossible  to  prepare  this 
substance  pure  by  thermal  methods  alone.  For  on  cooling  it  reacts 
with  monatomic  nitrogen  to  form  diatomic  nitrogen,  and  on  warm- 
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mg  it  decomposes  into  monatomic  nitrogen  and  hexatomic  nitrogen. 
It  is  extremely  probable  that  triatomic  nitrogen  is  an  open-chain 
molecule,  and  that  similar  triatomic  molecules  of  oxygen,  chlorine, 
bromine,  and  iodine  can  also  exist,  whilst  a  similar  hydrogen  mole¬ 
cule  cannot  exist.  The  open-chain  structure  for  triatomic  nitrogen 
is  indicated  by  the  nitride  formation  and  by  the  absence  of  azide 
formation.  The  triatomic  oxygen  will  be  an  isomeride  of  ozone. 

J.  F.  S. 

The  Discovery  of  Phosphorus  Two  Hundred  and  Fifty 
Years  Ago.  Hermann  Peters  ( Prometheus ,  1919,  30,  249 — 251, 
259 — 261;  from  Chem.  Hentr .,  1919,  iii,  111). — Evidence  is  ad¬ 
duced  to  show  that  Hennig  Brand  is  the  sole  discoverer  of  phos¬ 
phorus,  and  that  the  rapid  spread  of  the  knowledge  of  the  method 
of  preparation  is  due  to  Leibniz.  The  discovery  was  made  in  1669. 
The  application  of  phosphorus  to  technical  purposes  was  hindered 
at  first  by  its  high  price.  The  latter  was  greatly  reduced  about  a 
hundred  years  later,  when  phosphorus  was  extracted  from  bone  ash 
by  P.  Gahn  and  Scheele.  The  first  phosphorus  matches,  the  so-called 
Turin  candles,  were  introduced  into  commerce  at  the  end  of  the 
eighteenth  century.  At  the  beginning  of  the  nineteenth  century  the 
first  phosphorus-sulphur  matches  were  made  on  a  small  scale,  but 
the  actual  production  of  phosphorus  matches  dates  from  about 
1833.  Johann  Kunckel’s  claim  of  the  independent  discovery  of 
phosphorus  is  unfounded,  and  was  disputed  by  Leibniz.  H.  W. 

Separation  by  Solidification  of  Pure  Carbon  Dioxide 
from  a  Gaseous  Mixture.  V.  Cremieu  and  A.  Lepape  ( Compt . 
rend.,  1919,  169,  654 — 655). — Carbon  dioxide  may  be  obtained  in 
a  pure,  solid  state  from  a  gaseous  mixture  rich  in  that  gas  either 
by  allowing  the  compressed  gas  to  expand  suddenly  from  a  narrow 
orifice  through  a  cloth  bag  into  the  air  or  by  compressing  the 
mixture  slightly  in  a  vessel  cooled  to  —80°.  The  solid  carbon 
dioxide  is,  in  either  case,  free  from  radium  emanation  when  the 
latter  is  present  in  the  original  mixture.  W.  G. 

The  Effect  of  Sea-salt  on  the  Pressure  of  Carbon  Dioxide 
and  Alkalinity  of  Natural  Waters.  Edmund  Brydges  Rudhall 
Prideaux  (T.,  1919,  115,  1223 — 1230). 

The  Solubility  of  the  Inert  Gases  in  Liquids.  Andreas 

von  Antropoff  ( Zeitsch .  Elektrochem .,  1919,  25,  269 — 297). — The 
solubility  of  helium,  argon,  neon,  krypton,  and  xenon  has  been 
determined  in  water  at  various  temperatures,  and  the  solubility  of 
krypton  has  been  determined  in  pentane,  acetic  acid,  and  aniline. 
Several  pieces  of  apparatus  are  described  which  are  specially 
designed  for  working  with  the  inactive  gases.  These  include  (1)  a 
simplified  and  improved  form  of  the  Toepler  mercury  pump ;  (2)  an 
absorption  pipette,  which  enables  an  absorbing  liquid  or  solution  to 
be  introduced  into  a  gas  contained  over  mercury,  and  to  be  with¬ 
drawn  again  without  loss  of  gas;  (3)  an  apparatus  for  solubility  deter- 
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ruinations,  in  which,  neither  the  liquid  nor  its  vapour  comes  into 
contact  with  taps,  and  (4)  a  burette  in  which  the  gas  can  be  expelled 
from  solution,  and  which  allows  of  a  definite  amount  of  liquid  being 
introduced  into  the  solubility  apparatus.  The  original  should  be 
consulted  for  details  and  dimensions  of  the  apparatus.  The  helium 
used  in  the  experiments  was  obtained  by  heating  clevite  at  1000° 
in  a  porcelain  tube,  and  the  product  purified  in  the  usual  way. 
The  following  solubilities  (j8)  in  water  were  obtained  :  0°,  0*00967 ; 
10°,  0-00991;  20°,  0*00996;  30°,  0*01007;  40°,  0*01029;  50°,  0*0108. 
These  figures  are  about  40%  smaller  than  the  values  found  by 
Estreicher  (A.,  1900,  ii,  205).  Argon,  krypton,  and  xenon  were 
separated  by  a  method  similar  to  that  of  Ramsay  and  Moore  (T., 
1908,  93,  2181).  The  following  solubility  values  in  water  were 
obtained:  Neon,  0°,  0*0114;  10°,  0*0118;  20°,  0*0147;  30°,  0*0155; 
40°,  0*0217;  50°,  0*0322.  Krypton,  0°,  0*1095;  10°,  0*0807;  20°, 
0*0626;  30°,  0*0511;  40°,  6*0433;  50°,  0*0383;  60°,  0*0357. 
Xenon,  0°,  0*2200;  10°,  0*1580;  20°,  0*1109;  30°,  0*0893;  40°, 
0*0745;  45*45°,  0*0663.  In  pentane,  xenon  has  the  following  absorp¬ 
tion  coefficients:  11*7°,  0*1686;  20°,  0*1335;  25°,  0*1272;  30°, 
0*1009;  40°,  0*0949;  49*5°,  0*1084;  in  aniline,  the  ',olnbilities  per 
gram  are:  10°,  0*6687;  20°,  0*5006;  30°,  0*4426;  40°,  0*4336;  50°, 
6*3892.  The  solubility  of  the  inert  gases  in  water  increases  with 
the  molecular  weight,  and  in  the  case  of  the  heavier  gases,  niton, 
xenon,  krypton,  and  argon,  decreases  with  increasing  temperature. 
The  solubility  of  helium  is  practically  independent  of  temperature, 
whilst  that  of  neon  increases  rapidly  with  increasing  temperature. 

J.  E.  S. 

Solubility  of  Calcite  in  Sea  water  in  Contact  with  the 
Atmosphere  and  its  Variation  with  Temperature.  Roger 
C.  Wells  ( Carnegie  Inst.  Publication ,  1918,  No.  213  [ Papers  from 
Dept.  Marine  Biology ,  9,  316 — 318). — Certain  equilibria,  the 
attainment  of  which  would  be  expected  from  experiments  in  the 
laboratory,  do  not  seem  to  be  fully  attained  under  natural  condi¬ 
tions  in  the  ocean.  The  equilibria  referred  to  involve  the  effect  of 
temperature  on  the  exchange  of  carbon  dioxide  between  sea-water 
and  the  atmosphere  and  the  precipitation  or  solution,  as  the  case 
may  be,  of  various  solid  constituents  from  or  into  sea- water. 
Apparently  the  adjustments  occur  so  slowly,  and  the  bulk  of  the 
ocean  is  so  great,  with  reference  to  the  surface  exposed  to  the  atmo¬ 
sphere,  that  the  expected  variations  with  temperature  do  not  appear 
in  the  water  of  the  open  ocean.  Sea-water  in  contact  with  an 
excess  of  calcite  was  agitated  by  a  current  of  outdoor  air  for  forty 
days,  and  the  dissolved  carbonates  were  estimated  at  intervals  by 
titration  with  0*02A-sodium  hydrogen  sulphate,  using  methyl- 
orange  as  an  indicator.  Experiments  were  made  at  1°  and  at  the 
ordinary  temperature  (25°  to  29°).  The  colder  sea-water  tended  to 
retain  more  carbonate  in  solution  than  warmer  sea-water,  but  did 
not  dissolve  fresh  calcite.  Ordinary  sea-water  appears  to  contain 
so  much  carbonate  that  in  contact  with  the  atmosphere  at  1°  it 


INORGANIC  CHEMISTRY. 


ii.  513 

neither  has  nor  acquires  an  appreciable  solvent  action  on  calcite. 
At  higher  temperatures,  it  undergoes  a  slow  diminution  in  its  con¬ 
tent  of  carbonates  on  being  agitated  in  contact  with  outdoor  air. 

Chemical  Abstracts. 

Gravitational  Attraction  and  Uranium-Lead.  Anders 
Bull  ( Science ,  1919,  50,  69 — 70).— No  one  has  satisfactorily  ex¬ 
plained  the  discrepancies  between  the  atomic  weight  of  ordinary 
lead  and  that  of  lead  from  uranium  minerals.  It  is  suggested  that 
a  difference  may  exist  in  their  behaviour  towards  the  force  of 
gravitation.  Deviations  in  the  value  of  gravitational  acceleration 
might  be  proportional  to  variations  in  their  atomic  weight,  which 
would  make  the  atomic  mass  of  all  kinds  of  lead  identical.  Assum¬ 
ing,  finally,  that  the  gravitational  attraction  is  due  to  electrons, 
variations  in  atomic  weight  might  be  ascribed  to  electronic  tension 
set  up  in  the  atom  by  radioactive  disintegration  and  gradually 
diminishing  in  the  end-product  of  the  series. 

Chemical  Abstracts. 

Critical  Study  of  the  Potassium  and  Sodium  Double 
Salts  of  Lead  Tetrafluoride  as  Sources  of  Fluorine. 

George  L.  Clark  (J.  Amer.  Ghem .  Soc 1919,  41,  1477 — 1491). — 
An  investigation  of  the  methods  of  preparation  and  properties  of 
the  double  salts  formed  by  lead  tetrafluoride  with  sodium  and 
potassium  fluoride  respectively,  with  the  object  of  finding  a  suitable 
substance  for  the  preparation  of  fluorine.  ! Trijpotassium  lead 
hydrogen  octafluoride,  3KF,HF,PbF4,  is  prepared  by  adding 
potassium  plumbate  in  small  quantities  to  a  concentrated  aqueous 
solution  of  hydrofluoric  acid  until  a  separation  of  lead  dioxide 
occurs.  The  solution  is  filtered  through  paper  supported  by  several 
layers  of  cloth,  and  the  filtrate  evaporated  slowly  in  lead  dishes 
on  a  sand-bath  in  a  gentle  current  of  air  until  a  separation  of 
crystals  occurs.  The  solubility  of  this  salt  has  been  determined  in 
the  presence  of  hydrofluoric  acid  and  potassium  fluoride.  In  the 
absence  of  acid,  hydrolysis  occurs,  with  the  separation  of  lead 
dioxide.  When  heated  at  250°,  the  hydrogen  fluoride  molecule  is 
expelled,  and  at  temperatures  above  250°  fluorine  is  driven  off. 
Potassium  plumbate,  K2Pb03,3H20,  is  best  prepared  by  mixing 
three  molecules  of  potassium  hydroxide  with  20%  of  its  weight  of 
water,  raising  the  temperature  to  100°,  and  adding  one  molecule  of 
lead  dioxide;  action  at  once  occurs,  and  the  plumbate  is  formed 
without  decomposition  products.  This  salt  is  regarded  as  the 
dipotassium  salt  of  orthoplumbic  acid,  K2Pb(OH)6,  and,  on  treat¬ 
ment  with  water,  hydrolyses  according  to  the  equations 
K2Pb(OH)6  +  2H20  -z:  2KOH  +  H3Pb(OH)6, 

H2Pb(OH)6  =  H4Pb04  +  2H20.  In  the  presence  of  20%  of  water, 
the  hydrolysis  proceeds  so  far  that  hydrated  lead  dioxide  is  pre¬ 
cipitated.  Disodium  lead  hexafluoride ,  2jSTaF,PbF4,  is  prepared  by 
the  addition  of  sodium  plumbate  to  aqueous  hydrofluoric  acid,  and 
crystallisation  of  the  product  from  hydrofluoric  acid  to  separate 
sodium  hydrogen  fluoride.  The  crystals  occur  in  stout,  short  plates 
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which  are  hydrolysed  by  water.  The  solubility  has  been  determined 
in  water  containing  hydrofluoric  acid  and  sodium  fluoride,  and  is 
shown  to  decrease  with  increasing  concentration  of  hydrogen 
fluoride  until  sodium  hydrogen  fluoride  is  formed,  and  then  it 
increases  in  solubility  with  an  increase  in  the  concentration  of 
hydrogen  fluoride.  This  salt  liberates  fluorine  at  250°.  Sodium 
plumb  ate,  Na2Pb03,6H20,  is  prepared  by  mixing  150  grams  of 
sodium  hydroxide  with  50  c.c.  of  water  at  100°,  adding  lead  dioxide 
until  a  paste  is  formed,  then  adding  25  c.c.  of  water  and  lead 
dioxide  to  make  a  total  quantity  of  300  grams  of  the  latter  sub¬ 
stance.  This  salt  is  much  less  stable  and  more  easily  hydrolysed 
than  the  potassium  salt.  The  analysis  of  the  double  fluorides  is 
effected  in  the  following  manner.  The  salt  is  dissolved  in  water, 
when  hydrolysis  occurs,  thus:  2(3KF,HF,PbF4)  +  433^0  =  6KF  + 
10HF  +  2PbO2;  the  lead  dioxide  is  filtered  off  in  an  alundum 
crucible,  dried  at  105°,  and  weighed.  The  filtrate  is  made  up  to  a 
known  volume;  in  one  portion,  the  free  acid  is  estimated  by  titra¬ 
tion,  and  in  another  the  potassium  fluoride  is  estimated  by  evapor¬ 
ation  to  dryness  and  ignition  at  500°.  The  two  double  fluorides 
are  considered  as  sources  of  fluorine.  The  potassium  salt  is  more 
easily  prepared  and  is  more  stable  than  the  sodium  salt,  and,  weight 
for  weight  of  materials  used,  the  potassium  salt  is  twice  as  efficient 
as  the  sodium  salt.  J.  F.  S. 

Colloidal  Tricalcium  Aluminate.  A.  J.  Phillips  (J.  Amer . 
Ceram .  Soc.,  1919,  2,  708 — 742). — Pure  amorphous,  calcined,  and 
finely  ground  tricalcium  aluminate  forms  a  true  colloidal  sol  in 
water,  an  insignificant  proportion  of  the  substance  entering  into 
true  solution.  The  crystalline  form  appears  to  be  highly  poly¬ 
merised,  and  in  contact  with  water  behaves  like  a  colloid,  but  if 
suspension  is  incomplete,  the  residue  may  consist  of  hydrated 
crystals.  A  more  concentrated  suspension  is  obtained  by  using 
lime-water  instead  of  pure  water,  and  the  product  does  not  diffuse 
or  dialyse,  shows  the  Tyndall  cone,  is  positively  charged,  is  not 
coagulated  by  heat,  but  is  coagulated  by  freezing,  has  a  high 
adsorptive  power,  and  generally  resembles  the  well-known  sols  of 
ferric,  aluminium,  and  chromic  oxides.  It  does  not  form  a  gel  on 
evaporation  or  by  dehydration  over  sulphuric  acid,  the  product  in 
each  case  being  a  loose  powder.  The  lime :  alumina  ratio  in  the 
filtered  suspensions  never  corresponded  with  3Ca0,Al203,  lime 
always  being  deficient,  but  to  an  irregular  extent,  varying  with  the 
time,  from  1  :  1*096  after  three  hours  to  1 :  1*519  after  twenty-eight 
days.  The  deficiency  in  the  lime  is  attributed  to  the  free  lime  being 
adsorbed  by  the  colloidal  aluminate. 

The  colloidal  aluminate  is  an  anhydride  which,  by  capillary 
attraction,  endosmose  and  molecular  imbibition,  swells,  forming  an 
emulsoid.  On  the  first  addition  of  water  to  the  aluminate,  there  is 
a  development  of  heat — due  to  the  formation  of  an  exothermic 
hydrate.  The  aluminate  is  more  soluble  in  cold  than  in  hot  water, 
so  that  if  it  is  first  exposed  to  moist  air  and  then  mixed  with  water, 
the  conditions  favour  a  great  concentration  of  aluminate  in  true 
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solution,  this  being  accompanied  by  an  endothermic  change.  There 
is  a  further  development  of  heat  resulting  from  the  disturbance  of 
the  equilibrium  (HgO)*  —  wll20  of  the  water-molecules.  This  is 
also  eliminated  when  the  aluminate  has  previously  been  exposed  to 
moist  air.  When  there  is  a  sufficient  concentration  of  cations  to 
disperse  the  hydrated  aluminate  as  fast  as  it  is  formed,  the  resultant 
heat  effects  are  either  zero  or  negative,  as  this  dispersion  is  accom¬ 
panied  by  an  absorption  of  heat.  The  treatment  of  the  colloidal 
gel*  only  changes  the  composition  of  the  outer  surface;  any  ionic 
activity  is  confined  to  the  surface,  except  when  the  film  is  ruptured, 
and  is  a  characteristic  adsorption  effect. 

A  greater  dispersion  of  aluminate  occurs  in  lime-water  than  in 
pure  water,  as  the  calcium  ions  of. the  calcium  hydrate  are  adsorbed 
more  than  the  hydroxyl  ions  by  the  hydrated  aluminate,  and  when 
a  sufficient  number  of  ions  has  been  adsorbed,  their  charges  and 
those  of  the  aluminate  repel  each  other,  and  the  aluminate  is 
thereby  dispersed. 

Any  water  adsorbed  is  compressed  in  the  process,  any  salts  in 
solution  being  similarly  compressed,  and  their  solubility  is  increased. 

As  the  aluminate  can  only  adsorb  a  limited  amount  of  cations, 
when  the  concentration  of  the  anions  is  sufficiently  increased,  the 
positive  charges  on  the  aluminate  will  be  neutralised  by  the 
adsorption  of  the  anions  because  of  their  increased  concentration, 
and  uncharged  aluminate  is  precipitated.  The  adsorbing  surface  is 
decreased,  and  the  ions  previously  held  by  adsorption  are  returned 
to  the  solution  and  exercise  a  dispersive  effect  on  undispersed 
material.  Hence  the  concentration  of  negative  ions  is  greatly 
increased.  A  much  weaker  solution  of  sodium  hydroxide  shows 
the  same  precipitating  effect. 

When  a  smaller  amount  of  water  is  used,  as  in  preparing  cement 
pastes,  the  aluminate  is  converted  into  a  colloidal  gel  which  persists 
for  at  least  twenty- four  hours.  On  continuing  the  mixing  of  the 
aluminate  and  water  for  several  minutes,  a  considerable  retard¬ 
ation  occurred  in  the  time  of  setting,  but  by  increasing  the  per¬ 
centage  of  hydrate,  so  that  the  total  ion-concentration  exceeded  the 
adsorptive  capacity  of  the  aluminate  for  cations,  the  time  of  setting 
was  reduced.  A  semipermeable  film  is  formed  around  the  grains 
of  aluminate,  which  is  destroyed  on  mechanical  agitation,  a  sol 
being  formed  at  the  same  time. 

On  stirring  a  mixture  of  equal  weights  of  the  aluminate  and 
water,  and  then  slowly  adding  a  volume  of  hydrochloric  acid 
(D  1*21)  equal  to  that  of  the  water,  continuing  the  stirring  and 
keeping  the  vessel  cool,  the  viscous  paste  soon  solidifies,  and,  on 
keeping,  synoresis  occurs,  an  aqueous  layer  separates,  and  solidifies 
to  a  clear  gel  containing  both  alumina  and  lime. 

The  rate  of  coagulation  of  the  aluminate  gel  is  thus  affected  by 
the  amount  of  dispersion  effected,  the  synoresis  of  the  gel,  the 
neutralisation  of  previously  adsorbed  calcium  ions  by  hydroxyl  ions, 
and  the  adsorption  of  undissociated  salt.  [See  also  J .  Soc.  Chem. 
Ind.,  1919,  904a.]  A.  B.  8* 
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Role  of  Water  of  Crystallisation  and  the  Structure  of 

Alums.  Clemens  Schaefer  and  Martha  Schubert  ( Ann .  Physik , 
1919,  [iv],  59,  583 — 588). — Polemical.  It  is  shown  that  the  crystal 
model  of  alum  put  forward  by  Vegard  and  Schjelderup  is  not 
correct  (A.,  1918,  ii,  156).  It  is  maintained  that  the  role  allotted 
to  the  water  of  crystallisation  in  the  crystalline  structure  of  alums 
by  Yegard  was  put  forward  by  the  present  authors  two  years 
previously  (A.,  1916,  ii,  505).  The  authors  therefore  claim 
priority  in  this  matter.  J.  F.  S. 

Amalgams.  II.  Colloidal  Gold  Amalgam.  C.  Paal  and 

Hermann  Steiyer  ( Kolloid  Zeitsch.,  1919,  25,  21 — 26.  Compare 
this  vol.,  ii,  69). — The  gold  amalgam  sol  previously  described,  on 
keeping,  is  oxidised  to  some  extent  by  atmospheric  air;  this  partly 
oxidised  sol  has  a  somewhat  browner  solution  than  the  sol  when 
freshly  prepared,  but  may  be  brought  back  to  its  original  colour 
by  the  addition  of  a  few  drops  of  hydrazine  hydrate  solution.  A 
small  quantity  of  the  sol  was  kept  in  solution  for  twenty-two  weeks 
with  the  object  of  determining  its  stability.  It  was  found  that 
the  colour  became  more  fiery-red  and  that  a  heavy,  grey  gel 
separated.  The  remaining  solid  was  dried  in  a  vacuum  and  gave 
a  blackish-violet  substance,  which  was  in  the  form  of  lamellse  with 
a  bronze  tinge ;  it  was  completely  soluble  in  water,  and  had  the 
composition  AuHgQ.^.  The  gel  contained  5*32%  of  lysalbic  acid, 
which  was  used  as  a  protecting  colloid,  and  had  the  composition 
AuHg0.9.  The  gel  was  non-rev ersible  on  warming  with  either 
sodium  hydroxide  or  ammonia  solution.  A  number  of  other  experi¬ 
ments  are  described  on  the  stability  of  the  colloid.  J.  F.  S. 
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Mineralogical  Chemistry. 


A  Lead- grey,  Fibrous  Mineral  from  Binn,  Switzerland. 

R.  H.  Solly.  With  a  chemical  analysis  by  G.  T.  Prior  (Min, 
Mag.,  1919,  18,  360 — 362).- — Fine,  acicular  crystals  associated  with 
seligmannite,  and  sometimes  grouped  as  triangular  lattices  in 
cavities  of  the  dolomite,  resemble  in  their  cleavage,  colour,  and 
chocolate-coloured  streak  the  several  thioarsenites  of  lead 
(liveingite,  rathite,  baumhauerite,  and  dufrenoysite)  found  at  this 
locality.  Goniometric  measurements  in  the  prism-zone,  the  only 
one  developed,  accord  more  closely  with  the  angles  of  dufrenoysite, 
whilst  the  analysis  corresponds  with  rathite,  3PbS,2Sb2S3.  The 
presence  of  thallium  is  of  interest  (compare  A.,  1918,  ii,  323). 

Pb.  Ag.  Cu.  Tl.  Fe.  As.  Sb.  S.  Insol.  Total  D}s. 

51-11  0-76  0-10  0-23  0-21  23-37  0-74  23-22  0*24  99*98  5*453 

L.  J.  S. 


MIN  ERALOGICAL  CHEMISTRY. 


ii.  517 


Semseyite  from  Dumfriesshire.  G.  F.  Herbert  Smith. 
With  a  chemical  analysis  by  G.  T.  Prior  {Min.  Mag.,  1919, 
18,  354 — -359). — Specimens  of  ore  from  the  old  antimony-lead 
mine  at  Glendinning  in  Eskdale  show  small  cavities  with  a  drusy 
lining  of  minute,  iron-black  crystals  of  a  thioantimonite  of  lead. 
The  associated  minerals  are  stibnite,  valentinite,  ankerite,  calcite, 
blende,  and  pyrites.  The  crystals  are  monoclinic  with  constants 
(a  :  b  :  c  =  1*1356  : 1 : 1*0218,  ft  —  74°14/)  somewhat  different  from  those 
previously  determined  for  plagionite  and  semseyite ;  but  the  follow¬ 
ing  analysis  of  the  drusy  lining,  together  with  the  underlying 
massive  material,  agree  with  the  semseyite  formula,  9PbS,4Sb2S3, 

Pb.  Sb.  S.  Fe.  Zn.  CaC03.  MgCOs.  Insol.  Total.  Sp.  gr. 

52-37  25-49  18-81  0*67  trace  1-66  trace  0-81  99*81  5-84 

L.  J.  S. 

Ferrazite,  a  New  Associate  of  the  Diamond.  T,  H.  Lee 

and  Luiz  Flores  de  Moraes  ( Amer .  J.  Sci .,  1919,  [iv],  48, 

353 — 354).— Some  dark  yellowish-white  pebbles  (“favas  ”)  from  the 
Brazilian  diamond  deposits  gave  the  following  results  on  analysis. 
After  deducting  silica  and  alumina  as  kaolinite  and  wavellite,  the 
formula  is  3(Pb,Ba)0,p205,8H20.  Thin  sections  under  the  micro¬ 
scope  show  a  granular  structure,  13  3'0 — 3*3  : 

PbO.  BaO.  CaO.  A1203.  P205.  Si02.  H20.  Total. 

45-63  8-87  trace  3-48  26-24  2-44  14*20  100-86 

L.  J.  S. 

Crystallography  of  Vogtite,  an  Anorthic  Metasilicate  of 
Iron,  Calcium,  Manganese,  and  Magnesium,  from  Acid 
Steel-furnace  Slags.  A.  F.  IIallimond  (Mm.  Mag.,  1919, 
|18,  368 — 372).— Acid  steel-furnace  slags  consisting  mainly  of  FeO, 
MnO,  and  Si02  yield  the  silicates  f ayalite  and  rhodonite ;  but  when 
the  amount  of  lime  exceeds  about  8%  the  new  silicate  vogtite  sepa¬ 
rates  as  long,  blade-like  crystals.  The  composition  of  these  is  given 
under  I,  agreeing  approximately  with  (Fe,Ca,Mn,Mg)Si03;  II 
gives  the  composition  of  the  slag.  The  crystals  are  anorthic, 
a  :b  :c  — 1*093  : 1  :  0*729,  a:=99°37',  0  =  99°21',  y  =  83053',  with  per¬ 
fect  cleavages  parallel  to  ilf(llO)  and  ra(110).  Optical  determina¬ 
tions  are  given;  f$  =  l'701,  2VD  =  65J°,  optically  negative.  The 
crystals,  when  free  from  included  glass,  are  transparent  and  pale 
amber-yellow  in  colour : 

Si02.  A1203.  Fo203.  FeO.  MnO.  CaO.  MgO.  TiOa.  Total.  Sp.gr. 


1 .  47*4  0-15  2-7  15-95  12-95  15-1  5-26  0-10  99-61  3*39 

II. .  47-9  1-72  1-2  20-85  10-8  13-0  3*89  0*58  99*4  — 


Vogtite  differs  in  density  and  optical  orientation  from  pyroxman- 
gite  (A.,  1913,  ii,  869)  and  sobralite  (this  vol.,  ii,  165).  L.  J.  S. 

The  Role  of  Boron  in  Silicates  G.  Cesaro  (Riv.  Min .  Crist., 
Ital.,  1918,  50,  3 — 31). — The  compositions  of  borosilicate  minerals 
are  discussed,  and  it  is  shown  that  in  every  case  the  function  of 
boron  is  best  explained  as  that  of  an  acid.  Datolite  is  accordingly 
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an  acid  metasilicate  of  calcium,  with  some  silicon  replaced  by 
tl  (B20).”  Homilite  is  similar,  containing  also1  iron.  Euclase  corre¬ 
sponds  with  datolite  with  aluminium  instead  of  boron,  and  glucinum 
instead  of  calcium.  A  table  is  given  showing  the  existence  in 
minerals  of  acids  of  boron  corresponding  with  each  of  those  of 
silicon.  Axinite  is  a  combination  of  di-ortho-  and  meta-silicates,  or 
a  basic  triple  metasilicate,  with  B20  replacements.  Tourmaline  is  an 
orthosilicate  with  part  of  the  silicon  replaced  by  B20.  Danburite  is 
a  neutral  tricalcium  metasilicoborate.  Howlite  is  an  orthosilicate, 
with  replacement.  In  addition  to  these,  the  natural  borates  can  be 
expressed  by  structural  formulae.  The  possible  constituents  of  boron 
acids  are  discussed.  Chemical  Abstracts. 
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Analytical  Chemistry. 


Tincture  of  Muscari  as  an  Indicator.  E.  Dufilho  (Bull. 

Sac.  Pharm Bordeaux ,  1918,  4,  202;  from  Ann.  Chim.  anal.,  1919, 
[ii],  1,  325 — 326). — An  alcoholic  extract  of  muscari  flowers  (grape- 
hyacinth)  may  he  used  as  an  indicator  in  acidimetry,  the  colour 
change  being  from  red  in  acid  solution  to  green  in  alkaline  solution. 
It  behaves  like  litmus  in  the  case  of  mineral  acids,  oxalic  acid, 
alkalis  and  ammonia,  and  like  methyl-orange  with  phosphoric  acid ; 
it  is  not  affected  by  boric  acid  except  in  the  presence  of  glycerol. 

W.  P.  S. 

Coloured  Indicator  Papers.  I.  M.  Kolthoff  (Pharm.  Week - 
hlad ,  1919,  56,  175 — 187). — An  examination  of  the  sensitiveness  of 
indicator  papers  with  reference  to  the  quality  of  the  paper  itself  and 
its  pre-treatment  with  acid,  alkali,  or  aluminium  hydroxide;  the 
nature  of  the  colouring  matter  used,  and  its  concentration  on  the 
paper.  Sized  papers  are  less  sensitive  than  unsized,  although  the 
reaction  on  the  former  is  sharper.  Otherwise  the  kind  of  paper 
used,  and  any  previous  treatment  it  may  have  had,  are  of  little 
importance.  The  most  sensitive  Congo  paper  was  obtained  by  treat¬ 
ing  filter  paper  with  a  0*1%  solution  of  the  dye.  This  indicated  an 
acidity  of  O'OOOlA-hydrochloric  acid.  The  most  sensitive  paper  for 
strong  acids  and  bases  is  prepared  from  a  0*1%  solution  of  azo- 
litmin.  W.  S.  M. 

Titration  of  Acids  by  the  Conductivity  Method.  P.  A. 

Meerburg  (Ghem.  W  eekblad,  1919,  16,  1338 — 1347). — In  the 
titration  of  various  acids  with  alkalis  the  author  has  determined  the 
neutralisation  point  by  a  conductivity  method.  If  a  graph  is 
plotted  in  which  the  abscissae  are  represented  by  c.c.  of  0‘86A-sodium 
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hydroxide  and  the  ordinates  by  the  values  (1000  —  a) /a,  the  neutral¬ 
isation  point  will  be  indicated  by  a  definite  bend  in  the  curve. 
With  a  strong  acid  and  base  this  bend  will  be  sharp,  but  it  will  be 
obtuse  in  the  case  of  a  weak  acid  and  strong  base.  With  acids  and 
bases  having  a  dissociation-constant,  A>10”10,  the  neutralisation 
point  is  readily  determined  (Dutoit  and  Duboux,  ££  L’ analyse  des 
vins  par  volumetrie  physico-chimique,”  54),  but  if  hydrolysable  salts 
are  formed  the  curve  becomes  continuous  and  the  neutralisation 
point  is  masked.  In  titrating  a  mixture  of  two  acids  having  widely 
differing  degrees  of  ionisation,  for  example,  hydrochloric  acid  and 
phenol,  the  neutralisation  of  the  hydrochloric  acid  takes  place  first 
and  is  indicated  by  the  lowest  portion  of  the  curve,  a  sharp  bend 
then  denoting  the  neutralisation  of  the  phenol.  When  the  acids 
have  the  same  ionising  power,  the  method  fails,  as  the  lowest  point 
on  the  curve  cannot  be  accurately  determined.  Accurate  results 
are  obtainable  in  cases  where  the  relative  proportions  of  the  stronger 
acid  to  the  weaker  are  1:1  or  1 :2*5,  but  when  the  proportions  were 
2' 5  : 1  the  author  found  the  results  too  low  for  the  strong  acid  and 
too  high  for  the  weaker  one.  Tables  and  curves  are  given  for  various 
acids,  such  as  hydrochloric  acid,  oxalic  acid,  lactic  acid,  and  mix¬ 
tures  of  these.  The  method  is  suitable  for  the  estimation  of  small 
amounts  of  acidity,  as,  for  example,  in  chyle.  W.  J.  W. 

The  Amalgamated  Copper  Cathode  in  Electro-analysis. 

Jose  Alemany  y  Selfa  {Anal.  Fis.  Quirn .,  1919,  17,  174 — 188). — 
The  advantages  in  the  use  of  mercury  as  cathode  material  in  the 
electrolytic  precipitation  of  metals  are  neutralised  to  some  extent 
by  the  difficulties  of  manipulation.  These  difficulties  are  obviated 
by  the  use  of  the  amalgamated  electrode  described.  The  cathode  is 
of  copper  gauze,  5*5  x  11  cm.  On  this  is  deposited  about  1  gram  of 
silver  by  electrolysis  in  alkaline  silver  cyanide  solution.  The  cathode 
is  then  amalgamated  by  electrolysis  in  mercurous  nitrate  solution 
until  0*8 — 1*5  gram  of  mercury  has  been  deposited.  It  is  then 
washed  with  water,  alcohol,  and  ether.  In  combination  with  this 
cathode  a  rotating  anode  of  platinum  or  of  iron  is  employed.  The 
temperature  of  electrolysis  must  not  exceed  45°.  A  detailed  account 
of  the  following  electrolytic  estimations  is  given :  zinc  in  alkaline, 
ammoniacal,  and  neutral  solution  in  presence  of  nitrate;  zinc  in 
sulphuric  acid  solution;  cadmium  in  ammoniacal  solution  in  pres¬ 
ence  of  nitrate;  cadmium  in  sulphuric  acid  and  in  neutral  solution. 
In  all  cases  the  results  obtained  were  excellent.  W.  S.  M. 

Graphic  Representation  of  the  Chemical  Composition 
of  Natural  Waters.  Enrique  Herrero  Ducloux  {Anal.  Fis. 
Quim 1917,  15,  477 — 483). — The  analytical  results  are  graphically 
represented  in  relation  to  a  regular  hexagon  of  reference.  The 
amounts  of  the  six  commonly  occurring  cations,  Fe777,  Al777,  Ca77, 
Mg",  K7,  Na7,  are  measured  off  in  an  invariable  order  along  the  six 
axes  radiating  from  the  centre  of  the  hexagon  through  the  vertices 
and  the  points  thus  marked  off  are  joined.  The  six  anions,  Si03//, 
SO/7,  HC037,  Cl7,  NO/,  HS7,  are  similarly  treated.  The  chemical 
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composition  of  the  water  is  completely  represented  by  the  two  irre¬ 
gular  hexagonal  figures  so  formed.  W.  S.  M. 

Chemical  Analysis  with  Membrane  Filters.  Richard 

Zsigmondy  and  Gerhart  Janher  ( Zeitsch .  anal.  Ghim .,  1919,  58, 
241 — 280). — The  membrane  filters  described  by  Zsigmondy  and 
Bachmann  (A.,  1918,  ii,  307)  may  be  used  generally  in  analysis; 
the  filtration  is  rapid,  the  precipitate  is  washed  readily,  and  very 
fine  crystalline  or  colloidal  precipitates  are  retained  completely  by 
the  filters.  The  membrane  is  mounted  for  use  in  the  apparatus 
(flanged  funnel,  perforated  disc  and  ring)  described  previously  by 
Zsigmondy  (A.,  1913,  ii,  857).  W.  P.  S. 

Estimation  of  Small  Quantities  of  Alkali  Iodides  in  the 
Presence  of  Bromides  and  Nitrites.  Ed.  Lasausse  (J.  Pharm. 
Ghim.,  1919,  [vii],  20,  177 — 181). — The  nitrite  is  oxidised  by  potass¬ 
ium  permanganate  in  phosphoric  acid  solution  at  40° ;  sodium  hydro¬ 
gen  sulphite  is  then  added  k>  reduce  chlorates  and  bromates,  and  the 
solution  is  boiled  with  the  addition  of  potassium  hydroxide  and 
potassium  permanganate  ;  the  iodide  is  thus  converted  into  iodate, 
whilst  the  chloride  and  bromide  are  not  affected.  The  iodate  is  then 
determined  iodometrically.  [See,  further,  J.  Soc.  Ghem .  Ind.,  1919, 
899a.]  W.  P.  S. 

Estimation  of  Iodine  in  Cuprous  Iodide.  Ed.  Lasausse 
(J.  Pharm.  Ghim.,  1919,  [vii],  20,  181 — -183).— Two  methods  are 
described.  In  the  first,  the  cuprous  iodide  is  decomposed  with 
ferric  chloride  solution,  the  liberated  iodine  dissolved  in  carbon 
disulphide,  and  the  solution  separated  and  titrated.  In  the  second 
method,  the  cuprous  iodide  is  boiled  with  potassium  hydroxide 
solution,  and  the  resulting  potassium  iodide  estimated  in  the  solu¬ 
tion  by  oxidation  to  iodate  by  means  of  potassium  permanganate 
in  alkaline  solution,  as  described  in  the  preceding  abstract.  [See, 
further,  J.  Soc.  Ghem.  Ind.,  1919,  899a.]  W.  P.  S. 

Modified  Benedict  Method  for  the  Estimation  of  Sulphur 
in  Feeds,  Fseces,  and  Foods.  J.  O.  Halverson  (J.  Amer.  Ghem . 
Soc.,  1919,  41,  1494 — 1503). — The  following  modified  Benedict 
method  for  the  estimation  of  sulphur  in  foods  and  fseces  is 
described.  About  3*44  grams  of  faeces  or  2*7476  grams  of  cattle 
food  are  rolled  up  in  half  a  filter  paper  and  placed  in  a  300  c.c. 
Kjeldahl  flask.  Ten  to  fifteen  c.c.  of  hot  water  are  added,  and  the 
flask  heated  on  a  steam-bath  with  slight  shaking,  20  c.c.  of  a  mix¬ 
ture  of  concentrated  and  fuming  nitric  acid  (1:4)  are  added,  the 
flask  stoppered  with  a  small  funnel,  and  kept  for  twelve  hours. 
It  is  then  placed  on  a  steam-bath  and  digested  for  four  days  with 
occasional  shaking.  At  the  end  of  that  time,  a  further  10  c.c.  of 
the  acid  mixture  are  added,  and  the  digestion  continued  until  the 
solution  is  clear,  wdien  it  is  transferred  in  portions  to  a  60  c.c. 
evaporating  basin  and  treated  with  20  c.c.  of  the  Benedict  reagent 
during  evaporation  to  complete  dryness  on  the  steam-bath.  It  is 
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then  slowly  baked  on  a  sand-bath.  The  blackened  residue  is 
heated  until  it  fuses,  and  then  the  temperature  is  lowered  so  that 
it  solidifies  slowly.  About  20  c.c.  of  (1:4)  hydrochloric  acid  are 
added,  and  the  mixture  heated  for  fifteen  minutes  on  the  steam- 
bath.  The  clear  solution  is  then  filtered  into  a  250  c.c.  beaker, 
made  up  to  100  c.c.  with  water,  heated  to  boiling,  and  treated 
with  10  c.c.  of  boiling  5%  barium  chloride  solution  from  a  dropper; 
the  addition  should  take  four  minutes.  The  precipitate  is  digested 
for  two  to  three  hours  on  a  hot  plate,  and  then  kept  cold  for  forty- 
eight  hours  and  filtered.  It  is  shown  that  when  silica  is  present, 
the  peroxide  method  has  a  tendency  to  give  high  results.  When 
the  silica  is  removed,  the  results  agree  with  those  of  the  Benedict 
method  to  the  third  decimal  place.  J.  F.  S. 

Gravimetric  Estimation  of  Sulphate  as  Barium  Sulphate . 

I.  M.  Kolthoff  and  E.  H.  Vogelenzang  ( Pharm .  W eekblad, 
1919,  56,  122 — 142).- — A  detailed  investigation  into  the  sources  of 
error  in  the  estimation  of  sulphate  as  barium  sulphate.  The  solu¬ 
bility  of  barium  sulphate  is  increased  by  the  addition  of  acids  or  of 
salts,  except  in  the  case  where  barium  ion  or  sulphate  ion  is  sup¬ 
plied.  Samples  of  barium  sulphate  prepared  in  various  ways  show 
differences  in  solubility  depending  chiefly  on  the  size  of  the 
particles.  The  solubility  in  water  at  ordinary  temperatures  is 
negligible.  The  solubility  figures  obtained  in  hydrochloric  acid 
solution  for  acid  concentrations  A/1,  A/2,  A/10  are,  respectively, 
54,  31,  and  11  mg.  per  litre.  At  90°,  the  solubilities  in  A/1-, 
A/2**,  and  A/20-acid  were  416,  265,  and  77  mg.  per  litre 
respectively. 

In  the  estimation,  reduction  of  barium  sulphate  during  ignition 
of  the  dry  precipitate  and  filter  was  found  to  take  place  to  a  slight 
extent  in  a  porcelain  crucible,  and  to  a  considerable  extent  in 
platinum.  This  can  be  avoided  by  ignition  of  the  moist  filter. 
Simultaneous  precipitation  of  other  salts  with  barium  sulphate  is 
caused  by:  (1)  “  conglomerate  formation  (2)  solid  solution; 
(3)  adsorption;  (4)  mixed  crystals;  (5)  mechanical  inclusion; 
(6)  chemical  reaction.  With  regard  to  (2)  and  (3),  experiments 
showed  that  in  acid  solution  barium  sulphate  did  not  absorb 
electrolytes ;  (4)  is  an  improbable  case,  as  the  commonly  occurring 
salts  in  the  precipitation  belong  to  a  different  crystallographic 
group.  Impurities  in  the  barium  sulphate  are  accounted  for  chiefly 
by  the  reactions  between  the  S04^  ion  and  the  intermediate  ions  of 
other  salts  (ternary  electrolytes)  present.  Excess  of  barium 
chloride,  for  example,  gives  rise  to  the  formation  of  BaCl*,  which 
reacts  thus:  S04^  -f  2BaCl"  —  BaoCl2S04.  The  error  in  this  case  is 
in  excess.  Potassium  sulphate  gives  KSO/,  which  with  Ba**  gives 
2KS04/  +  Ba*’  =BaK2(S04)2,  giving  an  error  in  defect  (Bichards 
and  Parker,  A.,  1895,  ii,  370).  The  occlusion  of  barium  chloride 
qan  be  avoided  to  some  extent  by  precipitation  in  dilute  solutions 
and  at  as  high  a  temperature  as  possible,  conditions  unfavourable 
to  the  formation  of  complex  ions.  The  assertion  of  Allen  and 
Johnston  (A.,  1910,  ii,  650)  that  Ba2CLS04  can  be  freed  from 
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chlorine  by  ignition  could  not  be  confirmed,  as  the  presence  of 
chloride  was  proved  in  all  cases  after  fusion  of  the  precipitate  with 
carbonate.  Similarly,  the  statement  of  Pregl  ("Die  quantitative 
organische  Mikroanalyse,”  1917,  p.  29)  that  occluded  barium 
chloride  can  be  washed  out  after  ignition  of  the  precipitate,  could 
not  be  confirmed.  The  authors  recommend  results  to  be  corrected 
for  the  presence  of  chloride  by  fusion  of  the  precipitate  with  sodium 
carbonate  and  estimation  of  the  chlorine.  The  presence  of  nitrate 
gives  rise  to  a  greater  error  than  chloride.  Errors  due  to  the 
occlusion  of  calcium,  iron,  and  potassium  are  chiefly  to  be  ascribed 
to  the  formation  of  complex  ions.  Phosphate  is  precipitated  as 
barium  phosphate  along  with  the  sulphate.  The  authors  are  of 
opinion  that  it  is  impossible  to  give  general  directions  for  the 
accurate  estimation  of  sulphate  in  solutions.  W.  S.  M. 

Estimation  of  Sulphate  as  Strontium  Sulphate.  I.  M. 

Kolthoff  and  E.  H.  Vogelenzang  ( Pharm .  W eekblad ,  1919,  56, 
159 — 161). — Following  on  their  work  on  the  precipitation  of 
sulphates  as  barium  sulphate  (see  preceding  abstract),  the  authors 
have  investigated  the  estimation  of  sulphate  as  strontium  sulphate. 
Preliminary  solubility  determinations  showed  that  strontium 
sulphate  is  practically  insoluble  in  50%  ethyl  alcohol.  The  sulphate 
is  precipitated  in  the  cold  by  10%  strontium  chloride  solution.  An 
equal  volume  of  96%  ethyl  alcohol  is  added,  and,  after  settling  at 
the  ordinary  temperature,  the  precipitate  is  collected  and  washed 
with  50%  alcohol.  The  moist  filter  is  burned  and  ignited.  Estim¬ 
ations  were  carried  out  in  neutral  solutions  and  in  presence  of 
hydrochloric  acid,  sodium  acetate,  ammonium  chloride  and  nitrate, 
potassium  chloride,  sodium  chloride  and  nitrate.  Considerable 
errors  in  defect  were  observed.  To  eliminate  the  simultaneous  pre¬ 
cipitation  of  iron  salts,  sugar,  glycerol,  lactic  and  oxalic  acids  were 
added.  These  rendered  filtration  difficult  without  improving  the 
results.  The  authors  conclude  that,  in  general,  accurate  results 
are  not  to  be  expected  from  this  method.  W.  S.  M. 

Modifications  of  Pearce’s  Method  for  Arsenic.  John 

Waddell  (J.  Ind.  Eng.  Ghem .,  1919,  11,  939 — 941).— The  follow¬ 
ing  alterations  are  made  in  Bennett’s  and  Canby’s  modifications  of 
Pearce’s  method  (A.,  1899,  ii,  519)  in  order  to*  render  them  trust¬ 
worthy.  In  Bennett’s  method,  nitric  acid  should  be  added  to 
neutralise  any  large  excess  of  alkali  in  the  solution,  the  latter  then 
rendered  slightly  alkaline  with  sodium  hydroxide,  and  acidified 
very  slightly  with  acetic  acid  before  the  arsenic  is  precipitated  as 
silver  arsenate.  Canby’s  method  is  modified  in  a  similar  way, 
except  that  in  place  of  acetic  acid,  nitric  acid  is  added  in  slight 
excess,  and,  after  the  addition  of  silver  nitrate,  this  excess  is 
neutralised  by  zinc  oxide.  W.  P.  S. 

Reaction  between  Arsenious  Oxide  and  Iodine.  I.  M. 

Kolthoff  (Pharm.  W eekblad,  1919,  56,  621 — 634). — The  reaction 
As20  ?  4-  2Ig  +  2H2C)  —  AS2O5  -f-  4HI  is  studied  with  reference  to  the 
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limits  of  hydrogen-ion  concentration  within  which  a  definite  end¬ 
point  is  obtained.  The  hydrogen-ion  concentration  is  determined 
colorimetrically  by  means  of  various  indicators.  In  the  titration  of 
i\T  / 1 0 -  and  A/100-arsenious  oxide  solutions  with  iodine,  the  final 
acidity  must  lie  between  10"11*0  and  10~5*0  mol.  hydrogen  ion  per 
litre.  In  the  titration  of  Nj  10-  and  Nj  100-iodine  solutions  with 
arsenious  oxide  solution,  the  initial  limits  are  10" 9,0  and  10~5*5,  and 
the  final  10"8*°  and  10-5*0.  The  purity  of  the  arsenious  oxide  used 
is  best  estimated  by  measurement  of  the  conductivity  of  a  saturated 
solution.  The  commonly  occurring  impurity  is  arsenic  oxide,  which 
may  be  estimated  by  means  of  the  reaction  of  the  solution  with 
dimethyl-yellow  and  methyl-red.  Neutral  or  weakly  acid  solutions 
of  arsenious  oxide  are  stable,  and  may  be  kept  indefinitely  without 
change  of  titre.  In  alkaline  solutions,  oxidation  of  arsenious  to 
arsenic  oxide  takes  place.  W.  S.  M. 

Method  for  Estimation  of  Carbon  by  Wet  Combustion, 
using  Barium  Hydroxide  as  Absorbent.  P.  L.  Hibbard 

(J.  Ind .  Eng.  Chem 1919,  11,  941 — 943). — A  convenient  method 
of  procedure  and  apparatus  for  use  in  the  method  are  described. 
The  substance  is  oxidised  by  heating  in  a  flask  with  chromic  acid 
and  sulphuric  acid,  and  the  resulting  carbon  dioxide  is  carried  by 
a  current  of  air  into  an  excess  of  standard  barium  hydroxide  solu¬ 
tion;  at  the  end  of  the  operation,  the  excess  of  barium  hydroxide  is 
titrated  with  hydrochloric  acid,  using  phenolphthalein  as  indicator. 
The  air  used  is  first  passed  through  a  soda-lime  tube ;  after  leaving 
the  oxidation  flask,  the  air  carrying  the  carbon  dioxide,  etc.,  passes 
through  a  condensing  tube,  a  tube  filled  with  beads  moistened  with 
sulphuric  acid,  and  a  tube  filled  with  amalgamated  granulated  zinc, 
before  it  enters  the  barium  hydroxide  solution ;  the  latter  is  con¬ 
tained  in  an  inclined  flask,  into  which  extends  the  lower  end  of  a 
Meyer  bulb  tube.  W.  P.  S. 

Microchemical  Identification  of  Lead.  G.  Denig^s  (Bull. 
Soc.  Pharm .,  Bordeaux ;  from  J.  Pharm.  Ghim .,  1919,  [vii],  20, 
159 — 160). — Soluble  lead  salts  yield  characteristic  crystals  of  lead 
iodide  when  treated  with  a  drop  of  potassium  bromide  solution  and 
a  drop  of  potassium  iodide  solution.  With  insoluble  lead  salts,  the 
addition  of  a  drop  of  sulphuric  acid  is  necessary.  Lead  chromate, 
cyanide,  and  fluoride  should  be  evaporated  with  hydrochloric  acid, 
and  metallic  lead  and  lead  sulphide  with  nitric  acid,  before  the  test 
is  applied.  W.  P.  S. 

Titrimetric  Estimation  of  Lead.  Paul  Holmsen  (Tidskr.  Kemi 
Farm .  Ter.}  1919,  16,  110 — 113).- — A  solution,  not  exceeding 
100  c.c.,  containing  0-5 — 0*1  gram  of  lead,  neutralised  with 
ammonia,  is  acidified  with  15  c.c.  of  acetic  acid,  10  grams  of 
ammonium  acetate  added,  and  the  liquid  warmed  to  70 — 80°.  The 
lead  is  precipitated  by  slowly  adding  10  c.c.  of  ammonium  molyb¬ 
date  solution,  with  constant  stirring,  warming  for  fifteen  minutes, 
setting  aside  for  thirty  minutes,  filtering,  and  washing  with  hot 
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water.  The  precipitate  is  treated  with  50  c.c.  of  dilute  sulphuric 
acid  and  hot  water,  10  grams  of  pure  zinc  added,  and  boiled  for 
ten  minutes,  filtered,  washed  with  hot  water,  and  the  molybdenum 
in  the  filtrate  titrated  with  O'liY-permanganate.  One  c.c.  of 
OTA-permanganate  is  equivalent  to  0*007296  gram  of  lead. 

Chemical  Abstracts. 

Microchemical  Reactions  with  Thiosulphuric  Acid.  A. 

Bolland  (Gomyt.  rend.,  1919,  169,  651 — 654). — -Sodium  thio¬ 
sulphate  gives  crystalline  precipitates,  which  are  well  defined  when 
examined  microscopically,  with  thallous  nitrate,  barium  chloride, 
lead  acetate,  and  benzidine.  Sketches  are  given  of  the  micro- 
crystalline  structure  of  these  precipitates.  In  the  case  of  barium 
chloride,  the  appearance  of  the  precipitate  varies  with  the  experi¬ 
mental  conditions.  It  is  preferable,  in  this  case,  to  use  a  concen¬ 
trated  solution  of  the  thiosulphate.  W.  G. 

Electroanalysis  of  Copper  without  Platinum  Electrodes. 

Juan  Guiteras  (Anal.  Fis .  Quim.,  1919,  17,  209 — 216.  See  A., 
1915,  ii,  652,  and  1916,  ii,  199).— A  copper  cathode  and  a  rotating 
anode  of  passive  iron  were  employed.  0*1 — 0*2  Gram  of  electrolytic 
copper  was  dissolved  in  twenty  drops  of  nitric  acid  for  each  estim¬ 
ation,  and  the  various  electrolytes  were  prepared  by  the  addition 
of  the  following  solutions:  (1)  5  grams  of  disodium  phosphate  in 
water  and  15  c.c.  of  concentrated  ammonia  solution;  (2)  5  c.c.  of 
50%  ammonium  acetate  solution  and  15  c.c.  of  ammonia; 

(3)  3  grams  of  ammonium  oxalate  in  water  and  15  c.c.  of  ammonia; 

(4)  15  c.c.  of  formic  acid  solution  (75  c.c.  of  water  and  25  c.c.  of 

formic  acid,  D  1*2)  and  15  c.c.  of  ammonia;  (5)  2  grams  of  citric 
acid  in  water  and  15  c.c.  of  ammonia;  (6)  2  grams  of  boric  acid 
in  water  and  15  c.c.  of  ammonia.  During  electrolysis,  the  electro¬ 
lyte  was  kept  warm  and  the  voltage  gradually  reduced  from  about 
3  volts  to  1*7 — 1*8  volts.  The  experiments  were  repeated  with  the 
constant  voltage  of  one  accumulator  throughout.  In  all  cases,  the 
deposits  on  the  cathode  were  coherent  and  the  results  satisfactory. 
Experiments  in  ammoniacal  solutions  of  thiocyanate  gave 
inaccurate  results.  W.  S.  M. 

New  Separation  of  Aluminium  and  Vanadium.  P.  Wenger 

and  H.  Vogelson  (Helv.  Chim.  Acta,  1919,  2,  550 — 553). — Methods 
are  described  for  the  quantitative  separation  of  (1)  aluminium  and 
vanadium,  (2)  aluminium,  iron,  and  vanadium.  In  the  case  of 
aluminium  and  vanadium  the  mixture  of  oxides  is  heated  with  six 
times  its  weight  of  anhydrous  sodium  carbonate,  at  first  gradually, 
until  the  mass  melts,  and  then  at  a  higher  temperature  for  three 
hours.  The  crucible  and  contents  are  allowed  to  cool  somewhat, 
plunged  into  distilled  water,  and  raised  to  the  boiling  point,  when  a 
clear  solution  of  sodium  aluminate  and  vanadate  is  obtained.  The 
solution  is  made  up  to  500  c.c.  with  distilled  water,  raised  to  the 
boiling  point,  and  treated  with  about  ten  times  its  weight  of  am¬ 
monium  nitrate  in  small  quantities.  Aluminium  hydroxide  is  pre^ 
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cipitated,  filtered,  washed,  ignited,  and  weighed  as  A1203.  The 
filtrate  is  acidified  with  hydrochloric  acid,  neutralised  with  am¬ 
monia,  raised  to  the  boiling  point,  and  treated  with  barium  chloride 
solution.  Barium  vanadate  is  precipitated;  the  precipitate  is  kept 
for  twenty-four  hours,  filtered,  washed  with  cold  water,  dried, 
ignited,  and  weighed  as  Ba(Y03)2.  In  the  presence  of  iron  a  solu¬ 
tion  is  made  which  is  precipitated  cold  by  ammonia.  This  precipi¬ 
tate,  which  contains  iron  and  aluminium  hydroxides  and  ammonium 
vanadate,  is  filtered,  washed,  ignited  in  a  platinum  crucible,  mixed 
with  six  times  its  weight  of  sodium  carbonate,  and  ignited  as  before. 
The  fused  mass  is  dissolved  in  water  to>  which  1  gram  of  sodium 
carbonate  has  been  added.  The  iron  left  insoluble  as  oxide  is 
filtered  off  and  weighed,  and  the  filtrate  treated  as  described  above. 
The  results  of  the  analyses  are  extremely  good.  J.  F.  S. 

Sulphite  Method  for  the  Separation  and  Estimation  of 
Gallium  when  Associated  with  Zinc.  Lyman  E.  Porter  and 
Philip  E.  Browning  (/.  Amer.  Ghem.  Soc .,  1919,  41,  1491 — 1494). 
— Gallium  is  conveniently  precipitated  from  neutral  or  acid  solu¬ 
tions  of  zinc  by  adding  4  or  5  c.c.  of  ammonium  hydrogen  sulphite 
solution  (made  from  1 : 4  ammonia)  to  200  c.c.  of  the  zinc  solution 
and  boiling.  If  gallium  is  present  it  will  be  precipitated  in  granu¬ 
lar  form  and  can  be  filtered  and  washed  by  decantation.  The  pre¬ 
cipitate  is  dissolved  in  a  few  drops  of  hydrochloric  acid,  diluted  to 
200  c.c.  with  water,  and  reprecipitated  as  before.  This  is  filtered, 
washed,  ignited,  and  weighed  as  Ga203.  The  potassium  ferrocyanide 
test  is  sensitive  to  0*0002  gram  of  gallium,  and  may  be  used  to  detect 
this  element  in  the  presence  of  zinc.  If  sodium  or  ammonium  hydro¬ 
gen  sulphite  is  added  to  such  a  cold  solution  and  then  potassium 
ferrocyanide,  there  will  be  no'  precipitation,  but  on  the  addition  of  a 
few  drops  of  hydrochloric  acid  the  gallium  will  be  precipitated,  but 
not  the  zinc.  J.  F.  S. 

Hydrochloric  Acid  Colour  Method  for  Estimating  Iron. 

J.  C.  Hostetter  (/.  Amer .  Ghem .  Soc.,  1919,  41,  1531 — 1543). — A 
method  has  been  elaborated  by  which  the  yellow  colour  produced  by 
dissolving  ferric  chloride  in  hydrochloric  acid  may  be  used  for  the 
estimation  of  iron.  This  involves  the  comparison  of  the  tint  with 
standard  tints.  The  temperature -coefficient  for  the  colour  varies 
2 — 3%  per  degree,  depending  on  the  concentration  of  the  iron  and 
probably  also  on  the  acidity.  The  colour  developed  by  a  given 
amount  of  iron  varies  with  the  acid  concentration,  reaching  the 
maximum  intensity  at  26 — 28%  of  hydrochloric  acid.  The  relative 
increase  produced  by  acid  is  greater  the  higher  the  concentration  of 
iron;  this  is  especially  true  above  20%  of  hydrochloric  acid,  but 
below  this  concentration  the  relative  change  is  independent  of  the 
iron  content.  Inasmuch  as  solutions  must  frequently  be  boiled  in 
order  to  ensure  complete  solution  of  the  iron  present  as  “  scale,” 
the  use  of  constant  boiling  acid  is  recommended,  and  its  use  has 
been  found  to  be  altogether  satisfactory.  The  effect  of  salts  on  the 
colour  indicates  that  sulphates  cause  bleaching,  and  chlorides 
intensification ;  a  detailed  study  of  the  effect  of  calcium  chloride 
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shows  that  an  intensification  of  2*5  may  be  attained  by  the  addi¬ 
tion  of  this  salt;  consequently,  when  testing  for  iron  in  a  very 
soluble  chloride  the  standard  iron  solution  must  be  made  up  to  the 
same  salt  concentration.  J.  F.  S. 

A  Method  for  the  Quick  Estimation  of  the  Nickel-Iron 
in  Meteorites.  G.  T.  Prior  (Min.  Mag 1919,  18,  349 — 353). — 
The  classification  of  meteorites  based  on  the  amount  of  nickel-iron 
they  contain  and  the  ratio  of  iron  to  nickel  in  this  metallic  portion 
(A.,  1916,  ii,  635)  requires  a  rapid  method  applicable  to'  meteoric 
stones  for  the  estimation  of  these  quantities.  The  sieved  material  is 
separated  into-  attracted  and  unattracted  portions  by  a  magnetic 
comb.  The  former  is  digested  with  dilute'  aqua  regia,  and  the 
insoluble  silicate  which  was  entangled  with  the  metal  separated  off ; 
estimations  of  the  silica  and  sulphur  give  the  amounts  of  the  soluble 
silicate  (olivine)  and  the  troilite  (FeS) ;  these,  deducted  from  the 
weight  of  the  attracted  portion,  give  the  weight  of  the  nickel-iron. 
Nickel  is  estimated  by  precipitation  with  dimethylgly oxime  in  an 
aliquot  portion  of  the  solution.  The  method  is  applied  to'  the  partial 
analysis  of  seventeen  meteoric  stones,  and  the  results  (percentage  of 
nickel— iron,  and  ratio  of  Fe  +  Co:Ni)  are  tabulated.  L.  J.  S. 

Electroanalysis  of  Nickel  without  Platinum  Electrodes. 

Emilio  Fernandez-Espina  {A  nal.  Fis.  Quim.,  1919,  17,  199 — 205. 
See  A.,  1916,  ii,  494).- — A  copper  cathode  and  a  rotating  iron  anode, 
rendered  passive  by  immersion  in  nitric  acid,  were  employed.  About 
0*1  gram  of  pure  nickel  was  dissolved  in  15  drops  of  nitric  acid  and 
the  solution  evaporated  to  dryness  after  the  addition  of  18  drops  of 
sulphuric  acid.  The  various  electrolytes  were  prepared  by  the 
further  addition  of  the  following  to  the  nickel  sulphate  thus 
obtained  :  (1)  sodium  phosphate  solution  and  10  c.c.  of  concentrated 
ammonia  solution ;  (2)  5  c.c.  of  50%  ammonium  acetate  solution  and 
10  c.c.  of  ammonia;  (3)  15  c.c.  of  25%  formic  acid  and  15  c.c.  of 
ammonia;  (4)  5  grams  of  ammonium  oxalate  in  15  c.c.  of  water 
and  15  c.c.  of  ammonia;  (5)  2  grams  of  crystallised  boric  acid  and 
15  c.c.  of  ammonia;  (6)  2  grams  of  tartaric  acid  and  10  c.c.  of 
ammonia.  In  each  case  a  convenient  quantity  of  water  was  also 
added.  During  the  electrolysis  the  electrolyte  was  kept  slightly 
warm,  and  the  current  increased  progressively  from  0*4  ampere  to 
about  0*8  ampere.  The  results  were  moderately  satisfactory  in  all 
cases  except  the  last,  in  which  the  iron  of  the  anode  appeared  to  be 
dissolved  and  deposited  with  the  nickel.  W.  S,  M. 

Estimation  of  Tin.  F.  Le  Naour  (Ann.  Chim.  anal.,  1919,  [ii], 
1,  308 — 309). — The  author  finds  that  ignited  stannic  oxide  (Sn02) 
is  not  appreciably  hygroscopic,  although  Bertiaux  has  stated  the 
contrary  (A.,  1918,  ii,  408).  One  gram  of  the  oxide  absorbed  only 
2  mg.  of  moisture  when  exposed  to  the  atmosphere  for  eighteen 
hours.  W.  P.  S. 

The  System  w-Butyl  Alcohol-Acetone-Water.  Joseph 

Reilly  and  Edgar  W.  Ralph  (Sci.  Proc.  Roy.  Dublin  Soc.,  1919, 
15,  597 — 608). — The  densities  of  a  series  of  n-butyl  alcohol-acetone- 
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water  mixtures  have  been  determined,  and  graphs  from  these  pre¬ 
pared  with  rectangular  and  triangular  co-ordinates.  From  these 
results  the  composition  of  an  unknown  mixture  may  readily  be 
obtained  with  a  fair  degree  of  accuracy  if  a  density  determination 
and  the  estimation  of  one  constituent  are  made.  The  limit  of  solu¬ 
bility  of  n-butyl  alcohol  in  water  at  20°  is  7*9%  and  of  water  in 
/i-butyl  alcohol  20%.  The  maximum  contraction  for  mixtures  of 
M-butyl  alcohol  and  water  within  the  range  of  solubility  at  20° 
is  0*7 4%. 

Acetone  and  7^-butyl  alcohol  are  miscible  in  all  proportions,  there 
being  a  slight  increase  of  volume  on  mixing.  W.  G. 

Estimation  of  Methyl  Chloride  in  Gas  Mixtures.  V.  C. 

Allison  and  M.  H.  Meighan  (/.  Ind.  Eng.  Ghent. ,  1919,  11, 
943 — 946).— The  method  proposed  depends  on  the  solubility  of 
methyl  chloride  in  glacial  acetic  acid,  and  is  particularly  useful  for 
estimating  the  proportion  of  methyl  chloride  in  chlorinated  natural 
gas.  A  measured  volume  of  the  gas  is  led  six  times  into  a  Hempel 
pipette  containing  glacial  acetic  acid,  and  then  returned  to  the 
measuring  burette ;  the  contraction  in  volume  gives  the  quantity  of 
methyl  chloride  present.  One  volume  of  acetic  acid  absorbs  more 
than  40  volumes  of  methyl  chloride  and  4  volumes  of  natural  gas, 
but  the  solubility  of  the  latter  is  very  small  when  the  gaseous  mix¬ 
ture  contains  40%  or  more  of  methyl  chloride.  The  results  obtained 
agree  with  those  found  by  the  partial  pressure  method  (A.,  1915, 
ii,  100).  W.  P.  S. 

Sulphonal.  A.  Falck  ( Pharm .  Zentr.-h .,  1919,  60,  409 — 416), 
— The  solubility  of  sulphonal  in  various  solvents  was  found  to  be  as 
follows,  the  figures  representing  grams  of  solvent  required  to  dis¬ 
solve  1  gram  of  the  substance:  Water  at  15°,  423;  water  at  100°, 
8;  90%  alcohol  at  15°,  60;  ether  at  17°,  79;  chloroform  at  20°,  3’3; 
methylene  chloride,  2*8;  benzene  at  17°,  12*7;  ethyl  acetate,  13*7; 
toluene,  19*3;  carbon  tetrachloride,  110;  carbon  disulphide,  440; 
2%  sodium  chloride  solution  at  18°,  440.  Owing  to  the  fact  that 
sulphonal  begins  to  volatilise  at  60°  and  is  very  appreciably  volatile 
in  the  presence  of  water-vapour,  solutions  containing  the  substance 
should  not  be  concentrated  by  evaporation  before  the  quantity  of 
sulphonal  is  estimated.  The  sulphonal  should  be  extracted  with 
chloroform  and  the  extract  evaporated  at  a  low  temperature.  Sul¬ 
phonal  is  stable  for  a  long  time  in  the  presence  of  decomposing 
organic  matter,  and  characteristic  crystals  may  be  obtained  from  its 
ether  or  chloroform  solution.  W.  P.  S. 

The  Estimation  of  the  Volatile  Fatty  Acids  by  an 
Improved  Distillation  Method.  Joseph  Reilly  and  Wilfred 

J.  Hickinbottom  (Sci.  Proc.  Boy.  Dublin  Soc.f  1919, 15,513 — 538). 

* — It  is  known  that  when  dilute  solutions  of  organic  fatty  acids  are 
distilled  certain  regularities  are  observed.  Various  forms  of  distil¬ 
lation  constants  have  been  suggested  by  Duclaux  (A.,  1896,  ii,  504), 
Naumann  and  Muller  (A.,  1901,  i,  204),  and  Stein  (A.,  1913,  ii,  670) 
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to  express  such  regularities.  These  constants  may  be  derived  from 
Nernst’s  law  of  distribution,  and  on  this  law  the  authors  base  a  dis¬ 
cussion  of  the  theory  of  distillation  of  dilute  solutions.  A  method  of 
distillation  at  constant  volume,  in  which  only  small  changes  in  con¬ 
centration  occur,  is  recommended,  and  an  apparatus  is  described  in 
which  this  process  may  be  simply  and  satisfactorily  carried  on.  The 
distillation  constants  of  the  fatty  acids  from  formic  to  octoic  have 
been  determined,  and  it  is  shown  that  there  is  a  definite  relationship 
between  the  rate  of  distillation  and  the  molecular  constitution  of 
these  acids.  Acids  containing  a  branched  carbon  chain  have  higher 
constants  than  normal  acids  of  the  same  molecular  weight. 

The  methods  of  calculation  are  quite  satisfactory  for  establishing 
the  identity  and  purity  of  a  solution  of  a  single  volatile  fatty  acid, 
and  also  give  fairly  accurate  results  in  the  analysis  of  “  two-acid  ” 
mixtures.  The  results  with  mixtures  of  three  acids  are  not  so  satis¬ 
factory.  The  method  may  be  applied  to  fermentation  products.  By 
suitable  modification  of  the  apparatus  the  distillation  constants  for 
the  volatile  acids  in  butter  and  coco-butter  can  be  determined  and 
utilised  for  detecting  the  presence  of  adulterants.  W.  G. 

Estimation  of  Lactic  Acid  by  Oxidation.  O.  Schuppli 

(Mitt.  Lebensmittelunters.  u.  Hyg.,  10,  44 — 47 ;  from  Chem.  Zentr ., 
1919,  ii,  894). — Szeberenyi’s  process  (A.,  1918,  ii,  138)  gives  trust¬ 
worthy  results  in  aqueous  solution,  but  is  not  applicable  to  wines. 

H.  W. 

Naphtharesorcinolcarboxylic  [1 : 3-Dihydroxynaphthalene- 
2-carboxylic]  Acid  as  a  Reagent  for  Glycuronic  Acid.  Y. 

Asahina  and  C.  Hasegawa  (Yakugakuzasshi  \J.  Pharm.  Soc. 
Japan],  1919,  No.  448,  484 — 489). — -1 : 3-Dihydroxynaphthalene-2- 
carboxylic  acid,  which  cannot  be  preserved  unchanged  for  any 
length  of  time,  is  best  kept  in  the  form  of  the  barium  salt,  from 
which  it  is  prepared,  when  required,  by  treatment  with  hydro¬ 
chloric  acid.  The  authors  also  describe  the  preparation  of  this 
reagent  from  phenylacetic  acid  by  Metzner’s  method  (A.,  1898, 
i,  152).  Chemical  Abstracts. 

Detection  of  Small  Amounts  of  Chloral  in  the  Presence 
of  Chloroform  and  Formalin  Embalming  Fluid.  A.  O. 

Gettler  ( Proc .  Soc.  Exp.  Biol.  Med.,  1919,  16,  110 — 116;  from 
Physiol.  Abstr .,  1919,  4,  255). — When  kept  at  the  ordinary 
temperature  for  half  an  hour  with  sodium  carbonate  and  phloro- 
glucinol,  chloral  develops  lilac  to  orange,  to  blood  orange,  to  deep 
red  colorations,  the  shade  depending  on  the  amount  of  chloral 
present.  Chloroform  does  not  give  this  reaction ;  formaldehyde  and 
acetaldehyde  give  a  red  colour.  With  resorcinol  and  sodium 
carbonate,  chloral  gives  a  red  colour  and  a  green  fluorescence,  the 
latter  even  in  dilute  solution ;  chloroform  does  not  yield  the  green 
fluorescence,  whilst  substances  of  an  aldehydic  character  do  not 
give  the  reaction.  H.  W. 
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Estimation  of  Acetone,  Methyl  Alcohol,  and  Furfur- 
aldehyde  in  the  Presence  of  Each  Other.  H.  Pringsheim 

and  E.  Kuhn  ( Zeitsch .  angew.  Chem .,  1919,  32,  286 — 290). — The 
furfuraldehyde  is  precipitated  by  treating  a  portion  of  the  mixture 
with  phenylhydrazine  in  the  presence  of  sodium  acetate,  the  pre¬ 
cipitate  being  collected,  dried  under  reduced  pressure  over 
sulphuric  acid,  and  weighed;  its  weight  multiplied  by  0*516  gives 
the  corresponding  quantity  of  furfuraldehyde.  The  filtrate  from 
the  phenylhydrazone  precipitate  is  distilled  with  the  addition  of  an 
excess  of  hydrochloric  acid,  and  the  distillate  redistilled  from 
magnesium  oxide.  In  this  second  distillate,  the  methyl  alcohol  is 
estimated  by  oxidation  with  dichromate  and  sulphuric  acid  in  the 
cold.  Provided  that  the  oxidation  mixture  contains  about  2%  of 
potassium  dichromate  (for  example,  25  c.c.  of  distillate  containing 
not  more  than  0*2  gram  of  methyl  alcohol,  50  c.c.  of  N j\ -potassium 
dichromate  solution,  and  50  c.c.  of  dilute  sulphuric  acid),  the 
methyl  alcohol  is  oxidised  completely  in  eighteen  hours,  but  the 
acetone  is  not  attacked.  The  acetone  is  estimated  iodcmetrically 
in  a  separate  portion  of  the  distillate.  [See,  further,  J.  Soc.  Chem. 
Ind.,  1919,  877a.]  W.  P.  S. 

Some  Iodometric  Estimations.  Preliminary  Studies  on 
a  Micro-method  for  the  Estimation  of  Acetone.  Malte 

Ljungdahl  ( Bio  chem .  Zeitsch .,  1919,  96,  325 — 345.  Compare  A., 
1917,  ii,  584). — The  author  points  out  and  discusses  in  detail  the 
conditions  which  must  be  observed  in  the  iodometric  titrations 
employed  in  his  micro-method  for  the  estimation  of  acetone  in  order 
to  ensure  accuracy.  S.  S.  Z. 

A  Micro-method  for  the  Estimation  of  the  Total  Acetone 
in  Blood.  Malte  Ljungdahl  (Biochem.  Zeitsch .,  1919,  96, 
345—362). — The  principle  of  the  method  consists  in  distilling  the 
acetone  from  the  blood  collected  in  a  capillary  tube  into  a  solution 
containing  an  excess  of  iodine  and  alkali.  The  solution  is  then 
boiled  in  order  to  convert  the  acetone  into  chloroform,  and  the 
residual  iodine  is  estimated  by  titrating  with  thiosulphate. 

S.  S.  Z. 

Detection  and  Estimation  of  Traces  of  Hydrocyanic  Acid 
in  Complex  Mixtures.  L.  Ckelle  {Bull.  Soc.  Pharm.,  Bordeaux, 
1919,  140;  from  J.  Pharm.  Chim .,  1919,  [vii],  20,  156 — 157*). — 
The  solution  containing  hydrocyanic  acid  or  a  cyanide  is  acidified 
with  sulphuric  acid,  and  air,  free  from  carbon  dioxide,  is  aspirated 
through  the  solution;  the  air  is  then  passed  through  a  vessel  con¬ 
taining  alkali  hydroxide,  which  absorbs  the  hydrocyanic  acid,  and 
the  latter  is  estimated  subsequently  by  the  ferrocyanide  or 
ammoniacal  silver  iodide  method.  The  whole  of  the  hydrocyanic 
acid  is  removed  from  50  c.c.  of  solution  containing  0*48  to  54  mg. 
of  hydrocyanic  acid  when  the  air  current  is  maintained  for  three 
hours  at  the  rate  of  75  litres  per  hour.  W.  P.  S. 

*  See  also  Compt.  rend.,  1919,  169,  973- — 975. 
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Detection  and  Estimation  of  Traces  of  Thiocyanate  in 
Complex  Mixtures.  L.  Chelle  (Bull.  Soc .  Pkarm .,  Bordeaux ,  1919, 
150;  from  7.  Pharm.  Chim .,  1919,  [vii],20, 158 — 159*). — The  thio¬ 
cyanate  is  oxidised  to  cyanide  by  means  of  potassium  chromate  in 
sulphuric  acid  solution;  the  hydrocyanic  acid  is  then  separated  by 
passing  a  current  of  air  through  the  solution,  as  described  in  the 
preceding  abstract.  W.  P.  S. 

The  Transformation  of  Hydrocyanic  Acid  into  Thio- 
cyanic  Acid  in  the  Course  of  Cadaverous  Putrefactions. 
Experiments  made  in  vitro.  L.  Chelle  {Compt.  rend.,  1919,  169, 
726 — 728).— Prom  experiments  with  blood  in  vitro,  the  author 
shows  that,  during  putrefaction,  hydrocyanic  acid  or  its  salts  are 
converted  into  thiocyanic  acid,  and  that  this  change  is  very  rapid. 
Hydrocyanic  acid  may  be  regenerated  from  the  thiocyanic  acid  by 
oxidation  with  chromic  acid.  W.  G-. 

Test  to  Distinguish  between  Caffeine  and  Theobromine. 

Freeman  P.  Stroup  (Amer.  7.  Pharm.,  1919,  91,  598 — 599). — A 
small  portion  of  the  alkaloid  is  spread  in  a  thin  film  on  a  white 
porcelain  surface,  and  two  drops  of  a  solution  of  1  gram  of 
potassium  dichromate  in  20  c.c.  of  concentrated  sulphuric  acid  are 
placed  in  the  centre  of  the  film.  With  caffeine,  the  colour  of  the 
reagent  almost  immediately  changes  to  bright  bluish-green,  whilst 
with  theobromine  the  yellow  colour  of  the  reagent  changes  first  to 
dark  purple,  then  gradually  to  purple-green,  and  later  to  the  same 
bluish-green  tint  given  by  caffeine.  If  desired,  the  test  may  be 
carried  out  in  the  reverse  way,  .the  alkaloid  being  added  to  two 
drops  of  the  reagent,  but  in  both  cases  the  time  required  for  the 
production  of  the  green  colour  is  very  much  less  with  caffeine  than 
with  theobromine.  W.  P.  S. 

Examination  of  Commercial  Samples  of  Nicotine. 

Percival  J.  Fryer  and  C.  Henry  Fryer  ( Analyst ,  1919,  44, 
363 — 369). — Commercial  nicotine  is  sometimes  adulterated  with 
pyridine,  and  the  presence  of  this  substance  makes  it  impossible  to 
estimate  the  nicotine  by  titration  or  by  precipitation  with  silico- 
tungstic  acid.  The  difference  in  the  refractive  indices  of  nicotine 
and  pyridine,  however,  provides  a  method  for  the  estimation.  The 
following  figures  are  taken  from  tables  in  the  original,  which  show 
the  refractive  index  of  aqueous  solutions  containing  1  to  100%  of 
either  substance  in  differences  of  1%. 

If  a  sample  contains  pyridine,  the  percentage  of  nicotine  calcu¬ 
lated  from  the  titration  will  be  larger  than  the  percentage  calcu¬ 
lated  from  the  refractive  index,  and  the  difference  between  the  per¬ 
centages  will  give  approximately  the  percentage  of  pyridine  pre¬ 
sent.  Another  method  is  as  follows :  25  grams  of  the  sample  are 
diluted  with  water  to  100  c.c.  and  heated  at  99°  for  ten  minutes, 
cooled,  and,  after  some  hours,  the  refractive  index  of  the  surface 
liquid  is  determined.  Under  these  conditions,  the  greater  part  of 

*  See  also  Compt.  rend.,  1919,  169f  973—975. 
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Nicotine. 

Pyridine. 

Per  cent. 

ni¬ 

Per  cent. 

w15. 

100 

l-5300 

100 

1*5136 

95 

1*5255 

95 

1*5088 

90 

1*5193 

90 

1*5028 

85 

1*5118 

85 

1*4960 

80 

1*5035 

i  80 

1*4884 

75 

1*4950 

75 

1*4799 

70 

1*4852 

70 

1*4710 

65 

1*4743 

65 

1*4616 

60 

1*4663 

60 

1*4516 

55 

1*4523 

55 

1*4414 

50 

1*4413 

i  50 

1*4317 

45 

1*4303 

45 

1*4219 

40 

1*4193 

40 

1*4123 

35 

1*4083 

35 

1*4025 

30 

1*3976 

30 

1*3927 

25 

1*3868 

25 

1*3829 

20 

1*3760 

20 

1*3731 

15 

1*3652 

15 

1*3632 

10 

1*3546 

10 

1*3532 

5 

1*3443 

5 

1*3435 

0 

1*3341 

0 

1*3341 

the  nicotine  separates 

as  a  heavy  oil,  whilst  the 

pyridine  remains 

in  solution.  In  the  case  of  pure  nicotine,  the  refractive  index 
obtained  shows,  according  to  the  above  table,  9 '7%  of  nicotine; 
when  pyridine  is  present  to  the  extent  of  more  than  10%,  this 


figure  is  increased,  and  reference  to  the  following  table  will  give 
the  approximate  extent  of  the  adulteration : 


Pyridine. 

7lQ 

Per  cent. 

of  aqueous  liquid. 

0 

1*3540 

10 

1*3558 

15 

1*3587 

20 

1*3616 

25 

1*3640 

30 

1*3662 

35 

1*3684 

40 

1*3705 

The  quantity  of  pyridine  present  may  also  be  estimated  by  a 
fractional  distillation  method;  100  c.c.  of  the  sample  (adjusted  to 
95%  of  nicotine,  as  shown  by  the  refractive  index,  by  the  addition 
of  water  or  by  concentration  over  sulphuric  acid)  are  distilled 
from  a  standard  Engler  flask  up  to  150°.  The  volume  of  the  dis¬ 
tillate  is  noted  (it  does  not  exceed  5  c.c.  in  the  case  of  pure  nico¬ 
tine),  the  refractive  index  is  determined,  and  the  percentage  of 
pyridine  found  from  the  following  table : 


IS 

Wb 

Pyridine. 

of  distillate. 

Per  cent. 

1*357 

0 

1*366 

1 

1*401 

5 

1*436 

10 

1*454 

15 

1*467 

20 

1*477 

25 

W.  P.  S. 


ii.  532  ABSTRACTS  OR  CHEMICAL  PAPERS. 

Identification  and  Estimation  of  Solanine.  Dejussieu 
{Bull,  pharm.  sud-est .,  1919,  24,  357 — 361). — The  method  of  Bellot 
{Arch.  Med .  Pharm.  milit .,  April,  1914)  for  the  estimation  of 
solanine  in  potatoes  is  criticised,  because  it  involves  the  use  of  boil¬ 
ing  water  acidified  with  sulphuric  acid  in  extracting  the  alkaloid. 
The  author  directs  attention  to  the  fact  that  solanine  is  an  unstable 
base  which  is  readily  hydrolysed  by  hot  dilute  acids,  yielding 
dextrose,  rhamnose,  galactose,  and  solanidine.  A  number  of 
authorities  are  cited  in  support  of  this  criticism.  With  reference 
to  the  identification  of  the  alkaloid,  the  work  of  Ogier  (“  Traite 
de  Toxicologie  ”)  is  quoted,  who  states  that  hot  dilute  solutions  of 
solanine  in  ethyl  or  amyl  alcohol  gelatinise  on  cooling,  and  that 
this  property  is  particularly  characteristic  of  this  base. 

Chemical  Abstracts. 

The  Colorimetric  Estimation  of  Haemoglobin .  Barnett 
Cohen  and  Arthur  IT.  Smith  (/.  Biol.  Chem.y  1919,  39, 
489 — 496). — The  general  technique  recommended  by  Palmer  (A., 
1918,  ii,  88)  is  employed,  but  the  standard  solution  is  ackl  haematin, 
as  in  the  Sahli  method  (^Lehrbuch  Klin.  Untersuch.  Methoden,” 
1909,  845).  The  haemoglobin  of  -whole  blood  is  converted  into  acid 
haematin  with  hydrochloric  acid  and  compared  with  a  standard  in 
a  colorimeter  of  the  Autenreith-Hellige  pattern.  An  acid  haematin 
standard,  prepared  from  the  blood  of  one  species,  may  be  used  in 
the  colorimetric  estimation  of  haemoglobin  in  the  blood  of  a  variety 
of  other  species.  J.  C.  D. 

Technique  of  Chemical  Blood  Analysis.  II.  A  Com¬ 
parison  between  Macro-  and  Micro-methods.  M.  Richter- 

Quittner  {Biochem.  Zeitsch .,  1919,  96,  92 — 106). — A  critical  com¬ 
parison  against  macro-methods  of  some  well-known  micro-methods 
employed  in  blood  analysis.  The  conclusion  arrived  at  is  that,  with 
some  modifications,  these  methods  are  capable  of  giving  accurate 
results.  S.  8.  Z. 

Analysis  of  Gastric  Juice.  Cerbelaud  {Union  pharm. y 
1918;  from  Ann .  Chim.  anal.y  1919,  [ii],  1,  299— 301).— The 
acidity  is  estimated  by  titration  with  N  j  10-sodium  hydroxide  solu¬ 
tion,  using  phenolphthalein  as  indicator.  The  total  chlorine  is 
estimated  by  treating  5  c.c.  of  the  gastric  juice  with  2  c.c.  of 
sodium  hydroxide  solution  (D  1 '332)  and  2  c.c.  of  5%  potassium 
permanganate  solution;  10  c.c.  of  concentrated  nitric  acid  are  then 
added,  the  mixture,  after  fifteen  minutes,  is  diluted  with  50  c.c. 
of  water,  and  the  chlorine  titrated  with  silver  nitrate  and  thio¬ 
cyanate  solutions.  Organic  chlorine  and  fixed  chlorine  are 
estimated  together  in  the  same  way  after  the  gastric  juice  has  been 
evaporated  to  dryness,  and  the  residue  heated  at  100°  for  one 
hour.  Fixed  (mineral)  chlorine  is  titrated  in  the  ash  obtained 
by  evaporating  the  gastric  juice  and  incinerating  the  dry  residue 
at  a  low  temperature;  in  this  case,  the  treatment  with  alkaline 
permanganate  and  nitric  acid  is  also  employed.  W.  P.  S. 
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ERRATA. 


Vol.  XCII  (Abstr.,  1907). 

Page  Line 

i.  216  bottom  for  “m.p.  240°  ”  read  “m.p.  204°.” 


Yol.  CIY  (Abstr.,  1913). 

Page  Col.  Line 

i.  780  17  ^ 

19 

20 
10* 

9* 

4*  }■  for  “Nitrous  oxide”  read  ‘  *  Nitric  oxide.” 

ii.  1210  i.  32 

36 

ii.  1337  28 

ii.  1390  ii.  19*  j 

Yol.  CYIII  (Abstr.,  1915). 

Page  Col.  Line 

i.  326  18  \ 

21  j-  for  ‘‘Nitrous  oxide  ’’read  “  Nitric  oxide.” 

ii.  934  ii.  16  J 

ii.  1079  8-10  tho  entry  “behaviour  of  various  substances  with  (Panzer), 

A.,  i,  326,”  should  be  transposed  to  line  19  (under 
nitrogen  dioxide). 

Yol.  CXYI.  (Abstr.,  1919). 

Page  Line 

i.  357  15  for  “antipyrin  e”  read  “  l-phenyl-3-methyl-5-pyrazolone.” 

i.  402  1  ,,  “  Brener  ”  read  “  Breuer.” 

i.  559  13  ,,  “  Eric  Doddrell  Evans ”  read  “Eric  Dodprell  Evens.” 

ii.  261  13  ,,  “ten ”  read  “two.” 

ii.  263  24  ,,  “  Albert  Noyes  ”  read  “William  A.  Noyes,  jun.” 

ii.  312  20  ,,  “  Kirciiof  ”  read  “  Kirchhof.” 

ii.  327  7*  ,,  “  Lanohaus  ”  read  “  Langhans.” 

ii.  351  15  ,,  “  Zepfel  ”  read  “  Zip^el.” 

ii.  443  3*  ,,  “  Horsh  ”  read  “  Horsch.” 

ii.  446  7*  after  “421'73°  ”  insert  “  on  the  platinum  resistance  scale.9 

ii.  529  15*  for  “ chloroform ”  read  “iodoform.” 

*  From  bottom. 


711 


